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1. INTRODUCTION
1.1 PLACE OF THIS DOCUMENT AND OBJECTIVES
This document is the “Requirements Document”, identified as D1.1 in the list of project
deliverables.
It is generated as part of the contract 440/PP/GRO/PPA/15/8308.
The objectives of the document are to gather the end user requirements for the HELP112 solution
and specifically:




Clearly define the requirements initiated from the emergency services in relation to
determining accurate and reliable caller location in the shortest possible time.
Gather and analyse their operational needs for “precision”, “accuracy” and “reliability”.
Formulate a set of user scenarios that will lead the implementation and evaluation of the
architecture in the suggested pilots.

This deliverable provides input to D1.3 Gap analysis, WP2 Cost Benefit Analysis and WP3 Definition
of E112 architecture using GNSS data. The following chart defines the place of this document and
its interaction with other work package deliverables.

Figure 1: HELP112 Deliverable flow chart
The goals of each work package deliverables are:


WP1:
o D1.1: Defines the user requirements and formulates a set of user scenarios
that will lead the implementation and evaluation of the architecture.
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D1.2: Analyses and compares the existing solutions and the underlying
technologies for the provision of caller location.
D1.3: Analyses how existing solutions satisfy the requirements, reports the
barriers for deployment and provides recommendations for the
implementation.

WP2:
o D2.1: Defines the key location and transmission technology scenarios and
assess the costs and benefits of each scenario.
o D2.2: Recommends the optimal scenario(s) for the help112 caller location
based on the results of the cost-benefit analysis.
o D2.3: Provides a more detailed assessment of the costs linked to
implementation of the selected technology scenario(s) as well as key
operational and financial recommendations.
WP3:
o D3.1: Defines possible implementation architectures for the pilot sites,
covering location/transmission tech. alternatives of WP1.
o D3.2: Describes technicalities of these architectures and recommendations for
their implementation.
o D3.3: Selects the architecture to be deployed for the pilots based on outputs
of WP2.
o D3.4: Analyses the gaps between the selected architecture and the
existing standards (eCall, 3GPP, ECC-REP-225).

1.2 FOREWORD
Emergency caller location is the most important piece of information for both PSAPs and first
responders. Ensuring it is accurate, reliable and timely will save lives and significant emergency
services resources. Not having it will mean negative outcomes for our citizens.
In the absence of a detailed and prescriptive regulatory framework, emergency mobile caller
location information in Europe has typically relied on Cell-ID. Often, Cell-ID is inadequate because
the cell radius is too large, notably in rural areas.
Developments in location technologies and the proliferation of GNSS enabled smartphones are
leading to improved location information being available in the handset. Making such handset
derived positioning information available to PSAPs during emergency communications in a secure
and reliable manner is highly desirable.
This consortium, known as the HELP112 consortium, aims to demonstrate that accurate and
reliable caller location information is highly effective and is also highly efficient. It also studies
possible deployment strategies across Europe in a cost effective manner, securing better outcomes
for our citizens and simultaneously not placing any additional burden on the emergency services,
mobile network providers or public authorities.
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1.3 APPLICABLE DOCUMENTS
AD

Title of the document & reference

AD 1

Contract 440/PP/GRO/PPA/15/8308

AD2

Help112 Consortium Agreement
Table 1: Applicable documents

1.4 REFERENCE DOCUMENTS
RD

Title of the document & reference

RD 1

Help112 Technical, Management & Financial Proposal
TPZF/SSA-T2015-PP-0451 is1.0 31/07/2015
Table 2: Reference documents
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2. REQUIREMENTS GATHERING METHODOLOGY
The requirements elicitation process followed three methods to acquire the stakeholders’
requirements, their rationale and the expectations from the solution under development. An online
survey was launched to receive quantitative information from end users and validate the
qualitative information from the pilot countries participating in the consortium. Furthermore, a
documentation analysis was carried out to take into account observations and recommendations
from other sources on the topic of transferring GNSS data during an E112 call to the PSAP.

2.1 ONLINE SURVEY
The online survey was useful to gather information from stakeholders not participating in the
consortium and compare them with the internal input. The survey was split into different sections
covering various aspects of HELP112 and the different caller location solutions being studied. It
included mostly closed-ended questions to cover as many topics as possible in the least possible
time to respond. Free text and open-ended questions were available at the end of each section to
invite open feedback from respondents. Results of the online survey are reported in section 5 and
detailed results in section 9.

2.2 INTERVIEWS WITH THE PILOT SITES
Interviews are the most popular technique to gather requirements from end users and provide the
opportunity to engage in a discussion that provides the overall expectations of stakeholders, but
also clarify the details needed. The interviews were semi-structured and followed the topics of the
online survey with some differences when more input was asked from the stakeholders. Most of
the questions during the interviews were open-ended to allow a great level of detail. Some of the
requirements were discussed during the kick-off meeting in Brussels, on 29 January 2016 and
have also been documented in this deliverable.
According to the tender, D1.1 does not concentrate on technical requirements and solution based
needs. While this was followed, it was considered useful to understand the considerations and
attitudes of emergency services towards the solutions currently available, with the aim to extract
user requirements from this analysis. The requirements of HELP112 (section 4) and the pilot
considerations towards existing solutions (section 7) are compared to the responses of the
survey, aiming to validate the collected requirements on a larger scale of users.

2.3 DOCUMENT ANALYSIS
The topic of caller location for 112 from mobile phones has been discussed for many years and
there are several studies performed on this subject. HELP112 is a deployment project that should
build on previous studies and take them into account. During the document analysis, several
reports and publications were reviewed and the findings of HELP112 were compared with
conclusions and recommendations from other sources, in an attempt to build on previous efforts
and validate internal outputs.
11/62
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3. STAKEHOLDER IDENTIFICATION
The aim of this deliverable is to provide the requirements for the HELP112 solution. The first step
of a requirements engineering process is the identification of stakeholders, a process names often
referred to as stakeholder analysis - “A stakeholder is an individual person or other legal entity
able to act like a person with a distinct relationship to the product under development” 1. By this
definition, stakeholders are the direct end users of the solution, but also other individuals or
entities that have an interest in the solution or indirectly benefit from it.
D1.1 documents the requirements of different stakeholders, and specifically:





Caller of 112
Emergency services staff responding to emergency calls
National Regulatory Authorities
European Commission & the GSA

Mobile Network Operators and handset manufacturers are considered indirect stakeholders of
HELP112. MNOs and handset manufactures may need to perform the necessary changes or extend
their systems in order to enable the deployment of the HELP112 solution.
In some cases other interacting systems with the system under development can also be included
in the stakeholder analysis, for example, a PSAP’s CAD system falls into this category.

3.1 INVOLVEMENT OF STAKEHOLDERS
Callers of the 112 emergency line were not directly involved in the requirements gathering
process, but their needs were mainly covered by the emergency services and the extensive
documentation that exists on the topic caller location for emergency calls originating from mobile
phones.
Emergency services staff was directly involved in the preparation of this deliverable, by the
consortium partners representing the pilot countries and other emergency services staff that
responded to the online survey. This stakeholder group has provided most of the requirements
documented in this deliverable.
The European Commission is considered a stakeholder in the requirements of the HELP112
solution as the entity that issued the tender specification and is directly interested in the results of
the HELP112 project, in terms of ensuring the achievement of the objectives. The European
Commission has been involved in the preparation of this deliverable by the specification described
in the tender and the involvement in the kick-off meeting of the project.
National Regulatory Authorities and MNOs in the respective pilot countries are involved in HELP112
during the bilateral meetings between EENA as WP4 leader and partners in each pilot country.

1

Ian F. Alexander, “A Taxonomy of Stakeholders Human Roles in System Development”, International Journal of
Technology and Human Interaction, 2005, Vol 1, 1, p. 23-59
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4. HELP112 REQUIREMENTS
This section describes the requirements for the HELP112 solution, gathered during the interviews
with the pilot sites and the kick-off meeting in Brussels, on 29 January 2016. The document
describes the needs and expectations of the pilot countries from the solution under
implementation, in terms of functional and non functional requirements.
Following the SMART2 criteria approach (Specific, Measurable, Achievable, Relevant, Timebound), particular attention was given to the measurable criterion. Every effort has been made to
make requirements measurable and be able to test whether the implemented solution has met the
requirements. Having measurable requirements ensures that their meaning is understood in the
same way by the end users, implementation and evaluation teams3.
However, sometimes it was impossible or beyond the scope of this project to define fit criteria, due
to the lack of data that can support the definition of such measures, e.g. requirements related to
precision, accuracy, response time and reliability of the caller location. In such cases, it was
preferred to continue the aim to achieve measurable requirements and hence, criteria emerging
from empirical data and observation from the pilot countries are suggested.
The requirements gathered during the interviews are compared to the responses to the online
survey, in an attempt to confirm them on a greater level.
Section 5.12 describes the requirements for the UK pilot, as these are slightly different from the
other pilots due to the operational implementation of AML available in the UK.
The highest-level requirement for HELP112 as described in the tender is “to determine accurate
and reliable caller location in the shortest possible time”.
In the following sections, the requirements are initially described in a narrative summary, followed
by a table listing and identifying individual requirements of each category. A unique id, a title, a
category and a requirement type describing if the requirement is operational or technical identify
each listed requirement.
The requirement ids are in the form:
Requirement id: XXXX_NNN
where
XXXX is a four character abbreviation identifying the requirement category and
NNN is a three digit number identifying the requirements in each category
The category’s four character abbreviations are:
ACCU for accuracy and reliability requirements

2

Doran, G. T., “There's a S.M.A.R.T. way to write management's goals and objectives”, Management Review, 1981,
Vol. 70, Issue 11, p.35–36.
3

Robertson, S., Robertson, J., “Mastering the requirements process”. ACM Press/Addison-Wesley, 1999, chapter 9,
p. 165
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RESP for response time requirements
PRES for presentation of the caller location in the PSAP
PRIV for privacy requirements
ACCE for requirements regarding the acceptance of the solution
SECU for security requirements
LOCA for requirements regarding the use of different positioning methods
BATT for requirements regarding the battery life of the handset
CHAR for requirements regarding the charges that a caller may occur
TRAN for data transmission requirements
ROAM for roaming caller’s requirements
AML for AML specific requirements

4.1 PRECISION AND ACCURACY OF CALLER LOCATION
4.1.1 Definition of accuracy
The accuracy of caller location is defined in the European Communication's Committee (ECC)
report 2254:
“Accuracy represents the difference between the true value (of the real position supposed to be

exactly known) and the value of the best estimated position obtained during a set of
measurements, the estimation of which is usually represented by the mean value.”
The definition of the term accuracy refers to the relationship between precision of the forecast
location and its accuracy, i.e. the extent to which this forecast matches the ground truth and is the
definition adopted in this deliverable and the HELP112 project.
It is important to note that the degree of precision is what is able to be stated for various location
methods. Whether this precision is accurate or not is subject to an audit. In other words, a GNSS
position of 5 metre radius is precise. A Cell ID position shape of radius 1,000m is relatively
imprecise. However, if the caller is within that shape, then the result can be considered to be
accurate. Based on this definition and depending on the received level of precision, a method with
low precision might produce a location that will be considered inaccurate, e.g. a GNSS position
with 10 metres precision when the real location (ground truth) could be 20 metres from the
estimate. Similarly, a method with higher precision might produce a location that will be
considered accurate, e.g. a Cell ID position with 1,000 metres precision when the real location
(ground truth) could be 900 metres from the estimate. In this respect, a positioning method

4

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in support
of Emergency Services”, 21 October 2014, section 4.1, p.21
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providing low precision, but inaccurate estimates, is not necessarily a method not satisfying the
requirements. In such cases, the levels of the precision and accuracy should be considered.
End users require location data that is both precise and accurate. This document therefore refers
to “precision and accuracy” as the conjoined term “accurate” where appropriate, following the
needs of PSAPs. When various location methods are described and the observed data that each
generates towards PSAPs and their GIS systems, we are referring to best estimated location.

4.1.2 Precision and accuracy of caller location in the pilot sites
In the existing implementations, the pilot sites receive caller location estimated by Cell ID for the
majority of emergency calls. Some pilot sites have additional means to receive more precise and
accurate information by using 112 Apps and by AML in the UK. The pilot experiences with these
solutions are reported in section 7 Pilot considerations towards solutions for caller location.
Overall, the resulting accuracy/precision level is reported as poor and is not satisfying the
expectation of the pilot sites, due to receiving a large radius of the position (imprecise) or even, in
some cases, receiving an incorrect location (inaccurate) or a location corresponding to the whole
area covered by the cell tower (imprecise). The responses to the survey confirm that the current
implementations of caller location do not provide a satisfactory level of information for the location
to be considered accurate. For Question 4, 95% of the respondents answered that they are not
satisfied with the current level of accuracy.
Differences between urban and rural locations were reported, with greater accuracy in urban areas
due to the availability of more cell towers. The analysis of the survey results confirm it – Question
16, 80% of the respondents answered that they encounter the most difficulties to get a valuable
caller location in rural areas. Good accuracy was reported only in few cases and for a small
percentage of calls. Similarly in the survey, only 1 respondent (5%) answered that the current
level of accuracy is satisfactory.





In Austria, additional information is acquired by the PSAP from the MNO, including the
billing address and the address of the person who purchased the handset.
In Italy, the precision is estimated within a 500 metres radius on average, but it can also
be up 9 km in certain location type such as mountainous areas.
In Lithuania, caller location is estimated within 300 metres for approximately 2% of calls.
In the UK, caller location is estimated within a 500 metres radius in urban areas and within
a 5 km radius in rural areas.

4.1.3 Precision and accuracy requirements
All pilot sites expressed their need to improve the current situation and reported that they need a
significant improvement in the present level of precision. In the context of HELP112, this
requirement should be addressed and raises a need to define the sufficient level of precision and
accuracy.
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However, as stated in the ECC report5, there are no criteria for accuracy in most countries and
only a “best efforts” approach is adopted. During the requirements gathering, this statement was
confirmed and it was attempted to quantify a level of accuracy level, which could lead to a
significant improvement in the current situation.
When considering an ideal situation, pilot sites emphasised that the location information should be
as precise and accurate as possible and it should be in the first priorities of HELP112 to achieve
the best levels possible. When asked what would be a satisfactory accuracy/precision level of caller
location for emergency calls originating from mobile phones, pilot sites reported that a radius
larger than 100 metres would not be satisfactory, while less than 100 metres would be an
improvement and less than 50 metres would be a noteworthy improvement. These precision
requirements assume that the location estimation is accurate, i.e. the real location (ground truth)
is always within the precision estimate. The above criteria established for the HELP112 solution
agree to the responses of the survey – Question 7, 60% of the respondents replied that a
accuracy/precision level below 50 metres is an overall satisfactory accuracy/precision level, and
30% opted for a radius less than 100 metres.
While the expected precision and accuracy could vary among different location types, it was
preferred to exclude this from the requirements analysis due to the lack of data that can justify
such criteria per location type. HELP112 sets its goal as the improvement of the current low levels
of precision and accuracy available to PSAPs, which meets the stated needs of the end users, while
taking into consideration that the outcome of the report is contingent on the capabilities of various
technologies.
The above stated levels of requested precision and of accuracy are close to the:




criteria defined by the FCC with respect to the reliability indicator as described in section
5.3.4 Reliability requirements.
key performance indicator defined for eCall6, which considers a reported position as “nonacceptable” if it is more than 100 m away from communicated position
criteria defined by the Co-ordination Group on Access to Location Information for
Emergency Services (C.G.A.L.I.E.S)7, shown in the table below:

5

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in support
of Emergency Services”, 21 October 2014, section 3.2, p.16
6

Harmonized eCall European Pilot (HeERO2), “Final agreed KPIs, test specification and methodology”, 6 May 2014,
v1.2
7

Co-ordination Group on Access to Location Information for Emergency Services (C.G.A.L.I.E.S), “Report on
implementation issues related to access to location information by emergency services (E112)”, Final report, 19 Feb
2002, section 5.1, p.21
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Location Method

Indoor

Urban

Suburban

Rural

Highway
Crossroads

Caller can provide
general information

10 - 50 m

10 - 50 m

30 – 100 m

50 - 100 m

20 - 100 m

Caller cannot
provide information

10 - 50 m

10 - 50 m

10 - 100 m

10 - 100 m

10 - 100 m

Table 3: Caller location accuracy requirements. Source: C.G.A.L.I.E.S, “Report on
implementation issues related to access to location information by emergency services
(E112)”
Accuracy requirements are listed in section 4.3 Reliability of caller location.

4.2 RESPONSE TIME
4.2.1 Definition of response time
The response time of caller location is defined in the European Communication's Committee (ECC)
report 2258:

“Response time is defined by the duration from the moment when an emergency call is initiated to
the moment when a location estimate is received by the emergency services organisation.”
By this definition, the response time equates to the sum of the time to estimate the caller location,
the time to transmit it to the PSAP and the time to present in the CAD system. The ECC report 225
uses the term response time only for the time needed to estimate the caller location in order to
compare the response times of different location methods consistently. The response times
provided in the following sections correspond to the total response time, from the time the
emergency call initiated until the location displayed on the CAD system.

4.2.2 Response time in the pilot sites
The current response in the pilot sites is within a few seconds, when the caller location is
estimated by Cell ID. In Austria, the response time is 1 – 2 seconds and in Lithuania 1 – 2 for 80%
of the calls, although sometimes it takes up to 10 seconds. Current levels of response times for
Cell ID location information satisfy all pilot sites. Replies to the online survey also indicate
satisfaction with the response time of caller location by Cell ID – Question 6, 80% of the
respondents are satisfied with the time to receive the location information for emergency calls
originating from mobile phones.

8

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in support
of Emergency Services”, 21 October 2014, section 4.1, p.21
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In the EENA publication “Public Safety Answering Points in Europe, 2015 edition”9, the following
response times are provided for the pilot countries:

Country

Response Time

Austria

10 min

Italy

4 sec

Lithuania
UK

1 – 2 sec
< 1 sec using an automated data retrieval system

Table 4: Caller location response time for emergency calls originating from mobile
phones. Source: EENA, “Public Safety Answering Points in Europe, 2015 edition”
Note that the response time reported from the pilot sites may vary from the one provided in the
EENA publication, e.g. for Austria, as the first relates to the PSAP(s) participating in the consortium
and the later to the PSAPs of the country.

4.2.3 Response time requirements
Similar to the precision and accuracy requirements, pilot sites reported that the response time
should be as low as possible. The target should be to receive the location information at the same
time the call is received. This requirement matches the technical specification of Stage 1 Location
Service Description10 in the context of the Universal Mobile Telecommunications System (UMTS)
stating, “the network shall then provide a response as quickly as possible with minimum delay”.
Lithuania is the only country from the four pilots with approved requirements for the response
time of CLI: Cell-ID accuracy, 95 % of CLI shall be sent to ERC within 20 seconds, CLI calculating
and sending system must be duplicated, and its reliability per year must be no less than 97%.
Taking into account the current lack of precision and accuracy of existing implementations and
that it takes more than 30 seconds to determine the location of the caller verbally, it would be
acceptable to have a response time up to 30 seconds, if a caller location that satisfies the precision
and accuracy requirements is received.
The online survey also reflects this requirement – Question 9, 85% of the responses consider
acceptable to get a more accurate (i.e. precise) caller location information (less than 50 metres)

9

EENA, “Public Safety Answering Points in Europe, 2015 edition”, November 2015, p. 18, 114, 130, 228

10

ETSI TS 122 071 V11.0.0 (2012-10), section 4.3.3, p.14
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but after a small amount of time (30 seconds). The C.G.A.L.I.E.S. report11 states “emergency

services indicate that it can be useful for an emergency centre to receive as quickly as possible a
first rough estimate of the caller's location (and to receive later the accurate positioning
information mentioned above)”. The 30 seconds threshold conforms to the response time criterion
defined by FCC12 and the C.G.A.L.I.E.S report13, which both are 30 seconds.

Id

Requirement Title

Category

Type

RESP_001

The response time shall be less than 5 seconds for a
Cell-ID location solution.

Response
Time

Technical

RESP_002

The response time shall be less than 30 seconds for
any solution that provides more accurate and precise
caller location and satisfies the precision and
accuracy requirements.

Response
Time

Technical

Table 5: HELP112 Requirements (Category: Response time)

4.3 RELIABILITY OF CALLER LOCATION
4.3.1 Definition of reliability and availability
The ETSI technical specification of Stage 1 Location Service Description14 defines the reliability of
caller location as “a measure of how often positioning requests that satisfy QoS requirements are
successful”. QoS requirements are accuracy (horizontal and vertical) and response time of location
information.
The reliability of caller location is directly linked with the availability of a position method. The ECC
report15 225 defines the availability of a positioning method:

11

Co-ordination Group on Access to Location Information for Emergency Services (C.G.A.L.I.E.S), “Report on
implementation issues related to access to location information by emergency services (E112)”, Final report, 19 Feb
2002, section 5.1, p.21
12

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.8.1, p.59
13

Co-ordination Group on Access to Location Information for Emergency Services (C.G.A.L.I.E.S), “Report on
implementation issues related to access to location information by emergency services (E112)”, Final report, 19 Feb
2002, section 5.1, p.21
14

ETSI TS 122 071 V11.0.0 (2012-10), section 4.4, p.14

15

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 4.1, p.21
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“Availability informs whether a method/solution can or cannot be used in specific circumstances or

a specific scenario. In the process of evaluating the features of various positioning methods (e.g.
availability, accuracy, reliability and response time) the availability of a method is first checked,
verifying that the specific characteristics that define a scenario are being met. The availability has
a direct impact on the reliability. A positioning method, which has a poor overall availability, cannot
be considered as having a good overall reliability.”

4.3.2 Reliability of caller location in the pilot sites
The current situation in the pilot sites shows a low level of reliability, mainly due to the lack of
accurate caller location, although Cell ID as a positioning method has a high degree of availability.
In this respect, pilot sites consider location information by Cell ID as an unreliable solution due to
the lack of precision and accuracy as reported in the previous sections, while the response time is
satisfactory. In the online survey, 75% of the respondents consider Cell ID to be reliable, but not
accurate – Question 13.
When a PSAP serves a large geographical area including different counties or prefectures, some
street names, village names, etc. may exist in many different areas and it becomes harder to get
the location confirmed. Although inaccurate and hence unreliable, caller location by Cell ID in
these cases is sometimes useful to clarify possible misunderstandings regarding the greater area
of the caller location.
Due to the lack of reliability, the primary source of location information during an emergency call is
the caller. The implication of this is the need to confirm the caller location verbally.

4.3.3 Verbal confirmation of caller location
All pilot sites reported that although caller location is available in most cases, the call taker relies
on the caller to acquire the location and validate it. The ECC report 22516 explains:
“It should be noted that verbal interviewing techniques are also very important in determining the

location of an emergency incident (which may not necessarily be the same location as that of the
caller) and must continue to be used. Interviewing is also useful to validate the location
information provided automatically from the network.”
The low level of precision results in considering the location unreliable and introduces the need to
confirm the location verbally, inserting a delay in the response time. The answers received from
the pilot sites coincide with the ECC report17 and agree that providing a position in a large error
radius, reduces the speed of response.

16

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 3.2, p.16
17

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 3.5.1, p.17
20/62

Reference:
Date:
Version:

HELP112-D1.1-EENA
09/06/2016
1.8

During the interviews, it was commented that having a reliable caller location solution would
significantly lower the duration of the emergency call needed to confirm the location, by at least
10 seconds when the caller can precisely report the location. In other cases, when the caller can
not accurately describe the location, for example due to being unaware, disorientated, or is unable
to speak, precise and accurate caller location would reduce the call time by at least 30 seconds.
The report “Location information for emergency calls from mobile phones”18 by Ofcom, the
“Independent regulator and competition authority for the UK communications industries”, states
that in the case of emergency calls from mobile phones, the verbal confirmation results in
approximately 30 seconds longer calls than in the case of emergency calls from fixed phones. In
case the caller in distress, the call can take up to 3 minutes longer.
By having precise and accurate caller location, the call taker would already have a good indication
and would only need to confirm it. Having accurate location information initially, would provide the
opportunity to become more proactive and to ask more detailed questions, for example, inquiries
to find out the floor number or the street number being 6 or 8, instead of the street or area name.
However, the interviews clarified that location information would be verbally confirmed, even if
accurate information was received. In some cases, the legislation imposes such requirements. For
example, the Austrian legislation obliges the call takers to confirm the location with the caller
twice. In the current situation, they ask for the location and then request the caller to repeat or
confirm the location noted by the call taker. In case accurate information was received and the
location reported by the caller matches it, the location would not be confirmed twice verbally.

4.3.4 Reliability requirements
Similar to the lack of criteria for accuracy requirements, measures to define reliability requirements
do not exist in Europe, due to the absence of data that help define such criteria. The ECC report 19
explains:
“While these approaches will add to the cost of PSAP operations it is very difficult for policy makers

to establish, implement and enforce accuracy and reliability criteria in the absence of such data.
Measured statistics is required to substantiate that the criteria are reasonable and proportionate to
the level of investment required and the overall positive impact such an initiative would have on
the performance of the emergency services response.”
HELP112 has the aim to deliver measurable requirements, with clear indicators of when a
requirement is satisfied. In the case of the reliability requirements, it is not possible to provide
quantifiable requirements, so alternative approaches are sought. One approach is to follow criteria

18

Ofcom, “Location information for emergency calls from mobile phones”, 13 August 2014, section 1.4, p.3

19

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 3.3, p.17
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available in other countries. The United States is an example of a country with well-defined
reliability criteria. The ECC report20 describes:
“The Federal Communication Committee (FCC) established and refined, in time, national targets

for accuracy and reliability in the form of a X (meters) accuracy with Y (percentage) reliability with
a number of implementation conditions and exceptions. For better understanding, the criteria
expressed by the pair accuracy (measured in meters) and reliability (given in percentage), for
example accuracy of 100m and reliability of 68%, means that in 68% of the time the positioning
error must be equal or below 100m.”
Targets were revised in 2012 and define the following criteria:

Accuracy

Accuracy

for 67% of calls (reliability)

for 90% of calls (reliability)

Network based solutions

100m

300m

Mobile terminal based solutions

50m

150m

Location Method

Table 6: FCC targets for accuracy and reliability of caller location for 911 calls from
mobile handsets
Despite the well-defined criteria in the United States, section 7.8.2 of the ECC Report is making a
proposal to establish a set of national criteria and discusses what is currently possible in Europe.
The report explains that while the aim in the US is to improve the technical solutions for providing
the location information, in the EU the aim is directly focused on the improvement of the day-today activities of PSAPs.
Besides, the definition of quantifiable criteria for reliability is currently impossible due to the lack of
statistics related to these measures. As a first step, the ECC report suggests to aim for
improvements in the current positioning methods, which will lead to better accuracy and reliability,
can also be considered as criteria. In the context of HELP112, the reliability criteria should be
aimed to be as close as possible to the FCC criteria. However, due to the low precision and
perceived accuracy received by Cell ID in the PSAPs of the pilot sites and the accuracy potentials
of GNSS data or enhanced network location solutions, it is expected that the HELP112 solution will
provide a significant improvement in accuracy and hence reliability.
The following table summarises the reliability requirements as concluded by EENA members21:

20

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.8.1, p.58
21

EENA Operations Document, “Caller Location in Support of Emergency Services”, 19 November 2014, section
6.8, p. 21
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Accuracy

Accuracy

for 67% of calls (reliability)

for 95% of calls (reliability)

Urban area

< 30 m

< 100m

Rural area

< 30 m

< 50m

Location Type

Table 7: EENA members’ requirement for reliability of caller location
The responses to the online survey support this approach. 80% of the respondents answer that it
be sufficient to retrieve handset-derived location data such as GNSS and Wi-Fi in addition to Cell
ID – Question 12.
Collecting data to define reliability and accuracy criteria in an operational environment may
encounter many difficulties. An accurate method should be devised to collect the real position of
the call taker (ground truth). However, several questions are raised, e.g. who should define the
actual position, when and where? First responders can be responsible for defining the actual
position although the location of the call taker in some incidents may have changed until the first
responders arrive at the incident. Despite the operational barriers encountered with this approach
and the methodological framework needed, in a testing environment during HELP112 these
difficulties should be addressed and measures for reliability should be collected using the definition
provided before and compared against the criteria established by FCC.

Id

Requirement Title

Category

Type

ACCU_001

The precision of the estimated location shall be
transmitted in metres.

Accuracy

Technical

ACCU_002

The confidence radius of the location measured shall
be less than 30 meters in urban areas for 67% of
calls.

Accuracy

Technical

ACCU_003

The confidence radius of the location measured shall
be less than 100 meters in urban areas for 95% of
calls.

Accuracy

Technical

ACCU_004

The confidence radius of the location measured shall
be less than 30 meters in rural areas for 67% of
calls.

Accuracy

Technical

ACCU_005

The confidence radius of the location measured shall
be less than 50 meters in rural areas for 95% of
calls.

Accuracy

Technical
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Category

Type

Accuracy

Technical

Table 8: HELP112 Requirements (Category: Accuracy & Reliability)

4.4 PRESENTATION OF CALLER LOCATION IN THE PSAP
The presentation of the location information estimated by Cell ID is currently displayed in the pilot
countries, on the call taker’s terminal on a Geographical Information System (GIS). The
information is represented by the estimated coordinates i.e. longitude and latitude, along with an
estimation of the precision defined in metres and usually referred to as radius. The presentation of
the location on a geographical area on a map is a prerequisite for the effective handling of the call
by the call taker and helps confirm the location in shorter time. The survey responses confirm it,
by 100% of the respondents answering that it is important to get the location information
displayed electronically in the PSAPs, Question 8.
Pilot countries emphasised the importance of receiving the caller location on the GIS available at
the call taker’s terminal that has answered the call and additionally careful attention should be
paid not to add additional tasks to the call taker. In some cases the caller location is automatically
displayed on the terminal, while in other cases it is requested by the call taker from the provider of
the location. Pilot sites did not express any requirements to modify the trigger of the presentation
of the location.
Requirements for the data format for receiving or retrieving the location were not reported. Since
the data format is mostly related to a technical requirement and not a user requirement, which is
the main focus of this deliverable, no further clarification was sought. However, it should be noted
that the ECC report states22:
“As data conversion from one format to another could result in errors, imprecision or data loss, it

is recommended that such conversions should be kept to a minimum. While the details of data
ownership, formatting and transfer should be agreed between service providers and the
emergency responders, we recommend that a single coordinate system for location (e.g. World
Geodetic System Datum 84 as defined for eCall) at country level should be used.”

22

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 5.2, p.27
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Category

Type

PRES_001

The caller location has to be received on the GIS
available at the call taker’s terminal that has
answered the call.

Presentation

Technical

PRES_002

No additional task shall be assigned to the call taker
to get caller’s location through the HELP112 solution.

Presentation

Technical

PRES_003

The caller’s location could either be pushed from the
HELP112 solution to the call taker CAD, or pulled by
the call taker CAD.

Presentation

Technical

PRES_004

The caller’s location data shall use the WGS84
coordinate system.

Presentation

Technical

Table 9: HELP112 Requirements (Category: Presentation of caller location)

4.5 PRIVACY REQUIREMENTS
Caller location becomes important information when it comes to discussing efficient emergency
response and there is no doubt that it can enable emergency services to improve their response.
On the other hand, privacy restrictions covered in the EU legislation introduce a series of user
requirements that should not be seen as obstacles to the operation of emergency services, but it
should be ensured that the caller’s location is not exposed to unauthorised entities.
The Directive on privacy and electronic communications, Directive 2002/58/EC, indicates that:

(36) Member States may restrict the users' and subscribers' rights to privacy with regard to calling
line identification where this is necessary to trace nuisance calls and with regard to calling line
identification and location data where this is necessary to allow emergency services to carry out
their tasks as effectively as possible. For these purposes, Member States may adopt specific
provisions to entitle providers of electronic communications services to provide access to calling
line identification and location data without the prior consent of the users or subscribers
concerned.
Article 10 of Directive 2002/58/EC gives specific references to how certain provisions can be
exempted when the purpose of the communication relates to the emergency services:

Article 10
Exceptions
Member States shall ensure that there are transparent procedures governing the way in which a
provider of a public communications network and/or a publicly available electronic communications
service may override:
(a) the elimination of the presentation of calling line identification, on a temporary basis, upon
application of a subscriber requesting the tracing of malicious or nuisance calls. In this
case, in accordance with national law, the data containing the identification of the calling
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subscriber will be stored and be made available by the provider of a public communications
network and/or publicly available electronic communications service;
(b) (b) the elimination of the presentation of calling line identification and the temporary denial
or absence of consent of a subscriber or user for the processing of location data, on a perline basis for organisations dealing with emergency calls and recognised as such by a
Member State, including law enforcement agencies, ambulance services and fire brigades,
for the purpose of responding to such calls.
While in other circumstances acquiring a caller’s location would need to be subject to the full
requirements set out in relevant privacy and data protection legislation23, the European legislation
supports the access to location information without the prior consent of the user, when it is
necessary to allow emergency services to carry out their tasks as effectively as possible. Since an
EU Directive covers this, national implementations might differ between the member states and
careful study of the national legislation may be needed.
The HELP112 solution should ensure that the caller location is available only to respond to
emergency calls. Privacy restrictions for uses not related to emergency calls should be maintained
and strictly enforced.
Overcoming the privacy restrictions for emergency calls, introduces the requirement that the caller
location should be confidential and used only by the entities involved in the emergency response.
All other non-involved entities should be denied the access to the location information and
measures to protect the confidentiality of caller location to unauthorised users should be
considered.
The above requirements for privacy and confidentiality are also supported by the ECC report24:
“The solution implemented should transmit the caller location information in such a way that the

association between the call and the location information can only be made by the PSAP operator.
In the case the information is pulled, the location information should be available from the network
operator to the PSAP and the emergency services organisations for a limited, short time frame,
also observing the needs of emergency services organisations, starting from the moment of
receiving an emergency call. The implementation of the mechanism should be made in such a way
that access to location information is not possible without an emergency call.”
However, some exceptions should be noted as described in the EENA publication on “Handset
Derived Location for Emergency Calls”25:
“If there is no location information at the time of the 112 call, e.g. because the caller is in a

basement or tunnel, then it would be useful to send the last known location along with an

23

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.7, p.58
24

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 5.4, p.27
25

EENA Technical Document, “Handset Derived Location for Emergency Calls”, 15 April 2015, section 5.3, p.6
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uncertainty marker. This would require ongoing temporary storage of location, but it could be ringfenced for 112 use only.
There are cases when it would be useful for a PSAP to be able to “pull” additional location
information. For example, this may arise if the PSAP or emergency responders need to know
where the caller is at some time after the 112 call or if no location information was initially
available (e.g. user in a tunnel or basement) but the user later moves (e.g. if able and if requested
by the PSAP).”
The ECC report raises considerations on the storage of the caller location. Storage of caller location
at the time of the emergency call in the PSAP should be in agreement with the PSAPs operating
policy and the national data protection legislation. Additionally, measures should be taken to
protect the data storage from unauthorised access. The EENA technical document states that
“permanent storage of caller location at the time of the emergency call in the handset is not
required”, however, this should also be in accordance to the operating policy of the PSAP.
Considering the support of the existing legislation to acquire the caller location for emergency
response purposes, the HELP112 solution should ensure that the caller is not given the option or
can not suppress or degrade the location information for an 112 call.

Id

Requirement Title

Category

Type

PRIV_001

The HELP112 solution shall ensure that the caller
location is available only to respond to emergency
calls. Privacy restrictions for uses not related to
emergency calls shall be maintained and strictly
enforced.

Privacy

Technical

PRIV_002

Storage of caller location at the time of the
emergency call in the PSAP shall be in agreement
with the PSAPs operating policy and the national
data protection legislation.

Privacy

Technical

PRIV_003

The stored caller’s data shall be protected from
unauthorized access. Only PSAP and legal authorities
shall have access to the caller’s data.

Privacy

Technical

PRIV_004

The caller’s location data obtained during an
emergency call shall not be stored on the handset
during or after the call.

Privacy

Technical

PRIV_005

The caller shall not be able to suppress or degrade
the availability of the location information for a 112
call.

Privacy

Technical

Table 10: HELP112 Requirements (Category: Privacy)
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4.6 ACCEPTANCE OF THE SOLUTION
The need to implement a solution that can achieve high acceptance levels for citizens and it can be
widely used, was mentioned during the requirements gathering process. Acceptance is related to
the number of callers that are using the solution. The greater the number of callers having the
solution available and using it, the more widely accepted the solution. Hence, the acceptance of
the solution is directly dependent on its wide availability on handsets.
An additional requirement to achieve a widely accepted solution is related to the process to initiate
the estimation and transmission of the caller location to the PSAP, which should be hassle free to
the user. Considering that the caller may be in distress or unable to follow instructions or to
remember the procedure to initiate the process, the process should be initiated without the need
for caller intervention. Additionally, the estimation and transmission of the location information to
the PSAP should not be visible or accessible to the user.
While specific measures for successfully satisfying the acceptance requirements are not provided,
HELP112 should take them into consideration and aim for a solution that will have the greatest
impact on the acceptance criterion.

Id

Requirement Title

Category

Type

ACCE_001

The HELP112 solution shall be available for the
widest range of handset types.

Acceptance

Technical

ACCE_002

The process to initiate the estimate and transmission
of the caller location to the PSAP shall be initiated
without the need for caller intervention.

Acceptance

Technical

ACCE_003

The estimate and transmission of the location
information to the PSAP shall not be visible or
accessible to the user.

Acceptance

Technical

ACCE_004

The location process and the transmission of location
data to the PSAP shall not interfere with the voice
call.

Acceptance

Technical

Table 11: HELP112 Requirements (Category: Acceptance of the solution)

4.7 SECURITY REQUIREMENTS
Security requirements are related to implementing a solution that should ensure it is secure
against potential threats of service abuse and it does not allow such opportunities. The HELP112
solution should be protected from any potential attacks aiming to render the solution unusable by
emergency services, reduce its effectiveness, or restrict its use to specific individuals or for
example to individuals within a given geographical area. In the first case, HELP112 provides a
solution that is always available to the entities authorised to access it and for example, must not
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be unavailable if wide-scale attacks are performed, e.g. denial of service, or access with
appropriate privileges is gained that can make the service unavailable or unusable. In the case of
restricting access to specific individuals, attacks may be attempted to block the HELP112 solution
to specific callers or the attacker may take advantage or profit from transmitting the location to
other sources. The examples in this section are not exhaustive, but only describe the potential
objectives of attacks and emphasise the importance of achieving a secure solution.

Id

Requirement Title

Category

Type

SECU_001

The HELP112 solution shall always be available to
the entities authorized to access it. For example it
must remain available even if wide-scale attacks are
performed, e.g. denial of service, or access with
appropriate privileges is gained that can make the
service unavailable or unusable.

Security

Technical

SECU_002

HELP112 solution shall be protected from attacks
that attempt to block the HELP112 solution to
specific callers or to take advantage or profit from
transmitting the location to other sources.

Security

Technical

Table 12: HELP112 Requirements (Category: Security)

4.8 REQUIREMENTS

RELATED TO THE METHOD OF ESTIMATING THE LOCATION

INFORMATION
The aim of HELP112 as described in the invitation to tender and the tender, is twofold:


prepare for the introduction of an effective emergency caller location from a GNSS enabled
phone to the 112 number



build on the GNSS advantages and more specifically, on EGNOS and Galileo for improved
accuracy and robustness

In compliance to the tender and following the discussion during the kick-off meeting two
requirements are introduced, relating to the method of estimating the caller location. The HELP112
solution should estimate the caller location by the GNSS capabilities of the handset. Additionally,
the HELP112 solution should make use of, trial and demonstrate the advantages of estimating the
caller location by EGNOS and Galileo. In the context of HELP112, it is important to measure the
added benefit of using EGNOS and Galileo, compared to other methods, and evaluate their
performance in caller location for emergency response. To achieve this objective and satisfy the
related requirement, the method used to estimate the location should be known during the
validation and evaluation phase of the project. This will allow the evaluation methodology to
compare the accuracy and precision of different methods and draw conclusions on their
performance for caller location of 112 calls originating from mobile devices.
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Category

Type

LOCA_001

The HELP112 solution shall estimate the caller
location by the GNSS capabilities of the handset if
available and if the battery power level is sufficient.

Location
methods

Technical

LOCA_002

The HELP112 solution shall make use of, trial and
demonstrate the advantages of estimating the caller
location by EGNOS and Galileo.

Location
methods

Technical

LOCA_003

The HELP112 location solution shall combine
multiple positioning methods, when possible, in
order to fit the requirements as widely as possible.

Location
methods

Technical

Table 13: HELP112 Requirements (Category: Location Method)

4.9 BATTERY LIFE
While the acquisition of accurate caller location by emergency services is directly related to
improving the effectiveness of the response, there are some conditions when the importance of
accurate and precise location should be compared to the importance of maintaining the voice call.
When this is applied to emergency calls from a mobile handset, the battery power becomes the
determining factor.
Pilot sites described that although accurate and precise location is important, the verbal
communication with the caller should be given priority. Given the increased processing time and
battery power needed for estimating the location by GNSS on a handset, the HELP112 solution
should ensure that in cases of low battery power level, priority should be given to the emergency
voice call. In such cases, the solution should opt to restrict the use of high power dependent
estimation methods or use a lower battery draining method to estimate the location, even at the
expense of accuracy and precision.

Id

Requirement Title

Category

Type

BATT_001

The HELP112 solution shall ensure that in cases of
low battery power level, priority shall be given to the
emergency voice call.

Battery

Technical

BATT_002

In the HELP112 solution, the battery power level
needed and expected to use either A-GNSS, standalone GNSS, or WiFi without GNSS, shall be different
for each type of location solution, and dependant on
the battery capacity of the handset.

Battery

Technical

Table 14: HELP112 Requirements (Category: Handset Battery)
30/62

Reference:
Date:
Version:

HELP112-D1.1-EENA
09/06/2016
1.8

4.10 INCURRING CHARGES
Following the approach of emergency voice calls, the HELP112 solution should be free to the caller
and it should ensure no charges for both the processes of estimating and transmitting the location.
For the estimation of the location, the possible charges to be incurred to the caller are related to
the use of the data connection to the mobile network. Considering the solution does not require a
large amount of data, it can be safely assumed that if the data connection is activated, then the
HELP112 can use the data channel for the location estimation. However, if the data channel is not
activated, the preference of the user should be respected to avoid charges. The same approach for
the use of the data channel should be adopted for transmitting the caller location.
In the case of transmitting the information, the caller may incur charges if SMS or voice is used as
the transmission channel. While voice calls to 112 are free of charge, there may be incurred
charges in the case of SMS, depending on the configuration of the solution. Taking into account
that zero rated SMS rely on the MNOs, the deployment of the HELP112 solution can proceed even
without resolving this issue for the trials, but it should be addressed before a final deployment for
non-trial purposes.

Id

Requirement Title

Category

Type

CHAR_001

The HELP112 solution shall ensure that the data
channel is used for the processes of estimating and
transmitting the location if and only if the data
connection is already activated on the handset.

Charges to
the caller

Technical

CHAR_002

The HELP112 solution shall ensure that if a SMS is
used to transmit the location information to the
PSAP, it shall be recognised as an E112 SMS by the
network and shall be free of charge for the caller.

Charges to
the caller

Operational

Table 15: HELP112 Requirements (Category: Incurring Charges)

4.11 COMPLEMENTARITY OF SOLUTIONS
The need for complementary solutions was expressed during the interviews with the pilot sites. It
should not be expected that one solution will fit all the requirements, but on the contrary, it is
expected that some solutions will satisfy more requirements under certain conditions or will satisfy
requirements in a better way. It should also be acknowledged that a solution might fail to provide
accurate caller location in different user scenarios. In such cases, it is important to have a fall-back
solution that can provide more precise caller location than the one estimated by Cell ID.
The following requirement regarding the complementarity of solutions has been considered to
relate to the selected positioning method by the HELP112 solution and hence the requirement is
categorised as a location method requirement.
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Category

Type

Location
methods

Technical

Table 16: HELP112 Requirements (Category: Complementarity of solutions)

4.12 ROAMING CALLERS
The ECC report26 225 describes that 112 callers cannot be located when roaming. Caller location
when roaming is available in most cases only in Finland and the United Kingdom, by specific
request. Location information in the case of roaming callers is especially important, as the callers
are likely not to be able to verbally report their location. The HELP112 solution should support the
estimation of caller location of roaming callers and should take into account both the cases of
intra-EU and national roaming.

Id

Requirement Title

ROAM_001

HELP112 shall study ways to be robust to a caller
from a home HELP112 enabled country A that use
the E112 service in a visited HELP112 enabled
country B.

Category

Type

Roaming

Technical

Table 17: HELP112 Requirements (Category: Roaming Callers)

4.13 CALLERS WITH SIM-LESS MOBILE HANDSETS
SIM-less calls are calls placed from a mobile handset without a SIM card or an expired SIM card.
Based on EU legislation the MNOs are not obliged to support SIM-less calls, but the national
legislation may enforce such requirement. The ECC report 22527 describes that 112 calls from SIMless phones still cannot be located. Out of the 31 countries replying to a questionnaire, only 17
countries confirmed supporting SIM-less 112 calls. Despite the lack of support from legislation and

26

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.5.3, p.48
27

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.5.4, p.48
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although SIM-less 112 calls may be only a very small percentage of emergency calls, the HELP112
solution should consider and support caller location when SIM-less 112 calls can be placed.
For the purposes of the analysis in WP1 and WP3, SIM less 112 calls are not considered as a
requirement, but as a user scenario to be tested during the trial phase, in pilots where legislation
requires a SIMless emergency call to be possible. In this respect, no requirement is listed in this
section.

4.14 UK PILOT REQUIREMENTS
The above requirements relate to all pilot sites including the UK pilot. Additionally, the
requirements for the UK pilot for HELP112 are different, because a working implementation of AML
already exists in the UK. The requirements for the UK pilot focus on extending and improving the
AML solution and experimenting with alternative and additional solutions as fall-back options.
Should AML be considered as the most appropriate solution for other pilots, extensions and
improvements of AML, based on the UK trials, will be provided to all related pilots. Specifically, the
UK pilot will focus on the following.
The AML implementation should be extended to support IP transmission of caller location instead
of SMS. Considering the move towards IP based communications in the PSAP, IP location
transmission should be trialled and study the changes needed if mobile data is used as an
alternative to SMS and the opportunity to send more data.
The AML solution does not currently support calls from abroad - roaming calls. The EENA case
study document on AML reports28:
“If an emergency call is initiated when a UK handset has roamed/camped on a non UK Network BT

has advised that the handset should not run the AML location functionality as any voice call or SMS
will not be routed to BT. This is also the case when a non-UK handset roams/camps on the EE
network in the UK (At the time of writing, EE is the only UK MNO supporting the AML solution but
others are expected to follow shortly).”
Different solutions are currently being discussed to improve AML to support roaming users. The
solutions were presented during the kick-off meeting in Brussels, on 29 January 2016 and will be
documented in detail in D1.2 Analysis of the state of the art. The user requirement is that AML
should be extended to support caller location from roaming callers.
The UK pilot will also look at possibilities to extend the AML SMS message to include additional
data such as network radio data parameters, namely Radio Measurement Report carrying the
timing advance value with the Serving cell as well as the signal strengths received from both the
Serving Cell and up to 6 best neighbour cells) Cell ID, floor, and altitude when available.
The AML solution should be extended to support people with disabilities and specifically deaf, by
examining ways to configure the solution to be triggered when an emergency message is sent.

28

EENA Case Study Document, “Advanced Mobile Location (AML) in the UK”, 24 August 2015, section 4.3, p.7
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Considering the UK pilot has already a working implementation of AML, it provides the opportunity
to look at complementary solutions, such AML and an improved/enhanced network based solution.
This opportunity can help examine in practice the improvement of a network based location
solution to caller location and compare it with AML.
Id

Requirement Title

Category

Type

AML_001

HELP112 shall study the possibility to transmit extra
data related to the caller’s location in addition to the
ones already expected in the current AML solution,
such as Cell-ID, Radio Measurement Report, floor,
and altitude when available.

AML

Technical

AML_002

HELP112 shall examine ways to configure the AML
solution to be triggered when an emergency SMS is
sent.

AML

Technical

Table 18: HELP112 Requirements (Category: UK/AML specific)

4.15 REQUIREMENTS LIST
The list is alphabetically sorted on the Id column.
Id

Requirement Title

Category

Type

ACCE_001

The HELP112 solution shall be available for the
widest range of handset types.

Acceptance

Technical

ACCE_002

The process to initiate the estimate and transmission
of the caller location to the PSAP shall be initiated
without the need for caller intervention.

Acceptance

Technical

ACCE_003

The estimate and transmission of the location
information to the PSAP shall not be visible or
accessible to the user.

Acceptance

Technical

ACCE_004

The location process and the transmission of location
data to the PSAP shall not interfere with the voice
call.

Acceptance

Technical

ACCU_001

The precision of the estimated location shall be
transmitted in metres.

Accuracy

Technical

ACCU_002

The confidence radius of the location measured shall
be less than 30 meters in urban areas for 67% of
calls.

Accuracy

Technical
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Id

Requirement Title

Category
Accuracy

ACCU_003

The confidence radius of the location measured shall
be less than 100 meters in urban areas for 95% of
calls.

Accuracy

ACCU_004

The confidence radius of the location measured shall
be less than 30 meters in rural areas for 67% of
calls.

Accuracy

ACCU_005

The confidence radius of the location measured shall
be less than 50 meters in rural areas for 95% of
calls.

Accuracy

ACCU_006

The accuracy of location estimate should always be
less than its precision, i.e. the actual position should
always be within the radius defined by the precision
criterion.

AML_001

HELP112 shall study the possibility to transmit extra
data related to the caller’s location in addition to the
ones already expected in the current AML solution,
such as Cell-ID, Radio Measurement Report, floor,
and altitude when available.

AML

Technical

AML_002

HELP112 shall examine ways to configure the AML
solution to be triggered when an emergency SMS is
sent.

AML

Technical

BATT_001

The HELP112 solution shall ensure that in cases of
low battery power level, priority shall be given to the
emergency voice call.

Battery

Technical

BATT_002

In the HELP112 solution, the battery power level
needed and expected to use either A-GNSS, standalone GNSS, or WiFi without GNSS, shall be different
for each type of location solution, and dependant on
the battery capacity of the handset.

Battery

Technical

CHAR_001

The HELP112 solution shall ensure that the data
channel is used for the processes of estimating and
transmitting the location if and only if the data
connection is already activated on the handset.

Charges to
the caller

Technical
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Id

Requirement Title

Category

Type

CHAR_002

The HELP112 solution shall ensure that if a SMS is
used to transmit the location information to the
PSAP, it shall be recognised as an E112 SMS by the
network and shall be free of charge for the caller.

Charges to
the caller

Operational

LOCA_001

The HELP112 solution shall estimate the caller
location by the GNSS capabilities of the handset if
available and if the battery power level is sufficient.

Location
methods

Technical

LOCA_002

The HELP112 solution shall make use of, trial and
demonstrate the advantages of estimating the caller
location by EGNOS and Galileo.

Location
methods

Technical

LOCA_003

The HELP112 location solution shall combine
multiple positioning methods, when possible, in
order to fit the requirements as widely as possible.

Location
methods

Technical

LOCA_004

In the case that a location method fails to provide
accurate caller location with regards to the accuracy
requirements, the HELP112 solution shall ensure that
a fall-back location solution would be available to
provide a more accurate caller’s location than the
one estimated by Cell-ID.

Location
methods

Technical

PRES_001

The caller location has to be received on the GIS
available at the call taker’s terminal that has
answered the call.

Presentation

Technical

PRES_002

No additional task shall be assigned to the call taker
to get caller’s location through the HELP112 solution.

Presentation

Technical

PRES_003

The caller’s location could either be pushed from the
HELP112 solution to the call taker CAD, or pulled by
the call taker CAD.

Presentation

Technical

PRES_004

The caller’s location data shall use the WGS84
coordinate system.

Presentation

Technical

PRIV_001

The HELP112 solution shall ensure that the caller
location is available only to respond to emergency
calls. Privacy restrictions for uses not related to
emergency calls shall be maintained and strictly
enforced.

Privacy

Technical
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Category

Type

PRIV_002

Storage of caller location at the time of the
emergency call in the PSAP shall be in agreement
with the PSAPs operating policy and the national
data protection legislation.

Privacy

Technical

PRIV_003

The stored caller’s data shall be protected from
unauthorized access. Only PSAP and legal authorities
shall have access to the caller’s data.

Privacy

Technical

PRIV_004

The caller’s location data obtained during an
emergency call shall not be stored on the handset
during or after the call.

Privacy

Technical

PRIV_005

The caller shall not be able to suppress or degrade
the availability of the location information for a 112
call.

Privacy

Technical

RESP_001

The response time shall be less than 5 seconds for a
Cell-ID location solution.

Response
Time

Technical

RESP_002

The response time shall be less than 30 seconds for
any solution that provides more accurate and precise
caller location and satisfies the precision and
accuracy requirements.

Response
Time

Technical

ROAM_001

HELP112 shall study ways to be robust to a caller
from a home HELP112 enabled country A that use
the E112 service in a visited HELP112 enabled
country B.

Roaming

Technical

SECU_001

The HELP112 solution shall always be available to
the entities authorized to access it. For example it
must remain available even if wide-scale attacks are
performed, e.g. denial of service, or access with
appropriate privileges is gained that can make the
service unavailable or unusable.

Security

Technical

SECU_002

HELP112 solution shall be protected from attacks
that attempt to block the HELP112 solution to
specific callers or to take advantage or profit from
transmitting the location to other sources.

Security

Technical

TRAN_001

HELP112 shall study the possibility of using the IP
channel to transmit the caller’s location data to the
PSAP.

Transmission
methods

Technical
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TRAN_002

If the data connectivity is not available or is
deactivated on the caller’s handset, HELP112
solution shall ensure that a fall-back solution that
doesn’t use the data channel is available to transmit
the location data to the PSAP.
Table 19: HELP112 Requirements
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Reference:
Date:
Version:

HELP112-D1.1-EENA
09/06/2016
1.8

5. RESULTS FROM THE ONLINE SURVEY
Clear and wide feedback was sought from the ground on the systems of caller location for
emergency calls originating from mobile phones. To receive this input, an online survey was
launched from Friday 15 January 2016 to Tuesday 26 January 2016. Invitations to respond to the
survey were sent to 41 members of emergency services from 26 countries: all the countries of the
European Union except Austria, Italy, Lithuania and United Kingdom; plus Iceland and Norway.
The members were selected by EENA among its ESSN members on the basis of their position
allowing them to have a good understanding of caller location solutions, the underlying
technologies and the terminology used in the survey. Hence, respondents were selected because
of being in a position to give feedback on caller position from the perspective of their PSAPs. 20
replies from 18 countries were received. The only country with several replies was Spain but the 3
respondents represent 3 different autonomous communities working independently from each
other. The participation to this survey was anonymous and the results shall not be used for other
purposes than the HELP 112 project. Detailed results of the survey are available in Annex A.

5.1 LOCATION AND ORGANISATION OF RESPONDENTS
Replies to the survey were received from the following countries: Belgium, Bulgaria, Croatia, Czech
Republic, Denmark, Finland, France, Hungary, Iceland, Ireland, Latvia, Luxembourg, the
Netherlands, Portugal, Slovak Republic, Slovenia, Spain (Castile and León), Spain (Catalonia),
Spain (Galicia) and Sweden.
The participants were representing administration (10) or emergency services (9). One did not
reply.

5.2 SATISFACTION WITH CURRENT LOCATION INFORMATION
A clear majority of respondents (95%) were not happy with the current accuracy of location
information based on Cell ID. They have, however, balanced opinions regarding the reliability of
the information displayed (50%) and are in majority happy with the time to receive the
information.
For a considerable majority of respondents (60%), an overall satisfactory level of accuracy would
be below 50 meters. Finally, all of the respondents said that it is important for them to have the
location information displayed electronically.
Questions: 4 - 8
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5.3 MEANS TO GET CALLER LOCATION INFORMATION
The purpose of this part was to know whether another technology could be used in addition to Cell
ID, already used by the PSAPs. As a preliminary remark, a clear majority (85%) replied that it
would be acceptable to receive a more accurate caller location, in addition to Cell-ID even though
they would receive it after a small amount of time.
When asked about the use of Wi-Fi and GNSS data to determine caller location, participants are
very positive about the impact of such data on the accuracy of caller location information.
Concerning the potential use of GNSS and Wi-Fi, the respondents consider it sufficient to have it in
addition to Cell-ID, a solution considered to be reliable but not precise or accurate in some cases.
In conclusion, even though Cell-ID is mainly reliable, emergency services agree on the fact that
GNSS and Wi-Fi should be implemented in addition to Cell-ID in order to improve the accuracy of
caller location.
Questions: 9 - 13

5.4 METHODS TO ACQUIRE LOCATION INFORMATION IN DIFFERENT AREAS
The purpose of this part was to get more information on getting caller location in different areas in
order to determine the scenarios that will be tested during the project.
As a preliminary remark, it seems that it is much more difficult to get valuable caller location in
rural areas. More specifically, many of the respondents get more difficulties to locate a call made
in mountain areas but the reply to this question differs obviously according to the geography of
the country.
When asked about the most appropriate technology to get an accurate caller location, the
participants have different answers according to the area of the caller. For instance, if a clear
majority (94,4%) say that GNSS is the most appropriate technology to get an accurate caller
location, Wi-Fi will be considered as more accurate (83,3%) if the call is made from indoor.
This part has provided an interesting basis for identifying the scenarios tested during the project.
Indeed, the distinction urban/rural and indoor/outdoor appear here to be particularly relevant to
determine the most appropriate technology to get an accurate caller location.
Questions: 16 - 17

5.5 NETWORK BASED LOCATION
The participants to the survey are very optimistic about the impact of network based location, such
as A-GNSS on the accuracy of caller location and they would all support a regulation on the
provision of accurate caller location information by MNOs to PSAPs.
Network Based Location would have a positive impact on the accuracy of caller location
information but the implementation of regulation for such solution is more doubtful. Hence, it
might be worthy examine alternative ways to exploit the capabilities of network based location,
with minimum or no support required from MNOs.
Questions: 19 - 23
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5.6 ADVANCED MOBILE LOCATION (AML)
The results of the survey show a strong support for AML. Indeed, around 95% of the respondents
think that it would have a positive impact on the accuracy of caller location.
Looking at technical aspects of how AML works, most of the respondents think that the format of
the SMS sent is acceptable and that it should remain invisible to the user. A clear majority consider
that roaming should be activated automatically and that AML should be matched with Cell ID in
order to be compared. Overall the respondents show a support of AML.
Questions: 25 - 30

5.7 112 APPS
A small majority of the respondents (56%) think that an app enabling calls to 112 may reach
enough people to significantly improve caller location. However, only a minority of them (46%)
already have an app. A deeper analysis of this figure shows that those who already have an app
are less optimistic regarding the audience of the app (63% say that it does not reach enough
customers).
In conclusion, if many expect a significant improvement in the caller location through a 112 app,
the countries who already have an app are more doubtful regarding the audience of the app.
Questions: 31 - 34

5.8

ECALL

eCall, which shall be in force in all EU member states by 2018 is currently being implemented in
most of the countries and should be ready in between 6 and 18 months. The issue regarding eCall
is whether information should be sent over the same channels as smartphone location data, as
eCall technology is built for in-vehicle emergency calls. The replies of the participants are balanced
with a bit more positive opinions (53%).
As a conclusion, eCall is about to be implemented in most of EU countries. It is however still
unclear about how the information should be transmitted.
Questions: 35 - 37

5.9 CONCLUSION
As a conclusion, AML is considered as being the best solution, closely followed by network based
location solutions. The difference between the two is mainly that AML is considered as most likely
to be implemented. Even though, previous replies indicate that those solutions may also have
positive impact on the accuracy of caller location, 112 apps and eCall are lagging far behind.
In an “additional comments” section, one participant argues: “I think the app approach will not
reach enough people to have a significant impact, the eCall will be implemented, and will in
enough time reach a significant number of people, but not really for another 5-10 years. AML
could be generally available by the end of this year, and judging from life expectancy of mobile
handsets that would be a ca 60% penetration in the mobile market within two years. Eventually
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though 4G networks (control plane solutions) will obsolesce all 2G networks and callers will be on
4G, but that is many years from now”.
Related questions: 38 - 40
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6. USER SCENARIOS
The objective of defining user scenarios is to have a set of conditions as input to the design,
implementation and evaluation of the HELP112 solution. The user scenarios are expected to help
define the architecture and will be the basis for assessing its performance in the contextual
characteristics of each pilot.
The ECC report 22529 is presenting a combination of different scenarios concerning three different
conditions:
Location types


Urban, expected to have high cell density and small size cells



Rural, expected to have low cell density and large size cells

Density of dwellings


Low, expected to be available only in rural areas



Medium, expected to be available in rural and urban areas



High, expected to be available only in urban areas

Sky visibility


Clear



Partial



No visibility

The HELP112 solution should be operational and use the most appropriate methods to estimate
and transmit the caller location in different scenarios. The following scenarios are considered30 to
achieve a solution with broad impact on the precision and reliability of caller location, taking into
account the EEC report 225 classification of scenarios. The location types, location estimation
methods, sky visibility in the case of GNSS and handset settings can be considered when building
up scenarios for implementation and evaluation.
Location types
1. Rural Countryside
An outside location far away from buildings or constructions that could block GNSS.
2. Rural Building
An outside location out of town and over 3 metres away from buildings or constructions

29

ECC Report 225, “Establishing Criteria for the Accuracy and Reliability of the Caller Location Information in
support of Emergency Services”, 21 October 2014, section 7.6.7, Table 5, p. 57
30

The scenarios have been based on the AML Trial Guide & Test Results (version for EENA), version 2.2 issued
Nov 2015
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that could block GNSS, but where Wi-Fi signals are present. For example in a village within
Wi-Fi range of a house with a Wi-Fi router.
Rural Car
A location in the Open Countryside and inside a parked car.
Urban
An outside location in a town or city street where Wi-Fi signals are present.
Motorway or Dual Carriageway
While driving different sides of the carriageway.
House Location
A location inside in a house that has Wi-Fi.
Office Location
A location inside an office, which itself is deep inside a building where GNSS signals cannot
reach, but Wi-Fi is present.

Location estimation methods
1. All methods available (Cell ID, Wi-Fi, GNSS)
2. No GNSS connection
3. No Wi-Fi connection
Handset settings
1. Data settings – mobile data may be enabled or disabled
2. Connection with 2G, 3G or 4G networks
3. Google Location modes as three “typical user” types
a. High Accuracy
the “use everything for best service” user that can use assisted GNSS (AGNSS),
Wi-Fi or Cell ID based locations
b. Battery Saving
the “careful user”, Wi-Fi and cell only
c. Device Sensors
privacy conscious setting, uses stand alone GNSS
4. Different battery levels and battery protection settings should be considered
The following table shows the relation of the scenarios defined in the ECC report with the
scenarios identified for HELP112, by combining the location type, the location estimation method
and the handset settings. For example, the scenario from the ECC report in a rural area with low
dwellings and clear sky can be considered identical to the HELP112 scenario in rural countryside
with GNSS available.
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Rural

Dwellings
Sky visibility
1. Rural Countryside
2. Rural Building
3. Rural Car

GNSS
available

Partial

Medium
No

1.8

Clear

Partial

Medium
No

Clear

High
Partial

No

GNSS not
available
GNSS
available

GNSS not
available

Not available in the ECC report
GNSS
available

4. Urban
5. Motorway or Dual
Carriageway

09/06/2016

High

Low
Clear

HELP112-D1.1-EENA

Not available in the ECC report

6. House Location

Not available in the ECC report, could be considered that scenarios with no sky visibility are similar.

7. Office Location

Not available in the ECC report, could be considered that scenarios with no sky visibility are similar.
Table 20: Comparison of HELP112 scenarios with scenarios available in the ECC report 225
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The scenario comparison shows that the HELP112 scenarios cover all scenarios available in the
ECC report 225, except the scenarios with partial sky visibility. In addition, the HELP112 scenarios
cover the scenarios not available in the ECC report such as “rural car”, “motorway or dual carriage
way” and indoors “house and office locations”, which are important scenarios for emergency
services. A distinction is made between house and office locations to take into account the
different size of buildings. An office location indicates a location inside a large building, which will
not have GNSS availability most likely and Wifi can be assumed as the best method. A house is
considered a smaller building, where GNSS may be available but with reduced performance.
It is assumed that the ECC report has included the partial sky visibility condition for comparison
purposes and to indicate that GNSS positioning methods may show degraded availability and
performance compared to clear sky conditions and improved performance compared to no sky
visibility conditions. The partial sky visibility condition should be taken into account during the
study of positioning methods and during HELP112 implementation. However, it should not be
considered efficient to take into account partial sky visibility during the trials and at the same time,
ensure consistency of validation conditions across the four pilot sites. An accurate definition of
partial sky visibility would be needed to achieve consistent trials.
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7. PILOT CONSIDERATIONS TOWARDS SOLUTIONS FOR CALLER
LOCATION
A detailed analysis of the different solutions for caller locations, including a study of different
positioning and transmission methods is available in the deliverable D1.2 Analysis of the state of
the art. This section describes only the opinions and considerations of the consortium partners
leading the pilot sites, towards the existing caller location solutions, as discussed during the
interviews and the kick-off meeting.
The interviews indicated that PSAPs of the pilots consider the use of GNSS to estimate the caller
location as precise and satisfactory concerning the resulting accuracy. Austria, Italy, and Lithuania
already have an 112 App and the experience of accuracy received by GNSS data is excellent.
Experience shows that the level of precision and accuracy depends on the hardware of the
handset. Devices with higher specification hardware estimate the location with better precision and
accuracy. By using the app, precise and accurate location is received, but the method used to
estimate the location of the handset is not known whether it was GNSS or Wi-Fi.
In some cases, Wi-Fi coverage may not be as wide as GSM, 3G or 4G and the location estimated
by Wi-Fi is not expected to produce as fine precision as GNSS, but Wi-Fi location is still considered
a good option when GNSS is not available. Wi-Fi location may be more useful indoors, or in cities
or when there is no line of sight to a satellite. Wi-Fi location may not be as reliable as GNSS, but
the pilot sites consider it would be better than the location estimated by Cell ID. When the location
has been estimated by GNSS and the estimation was performed near the time at of the emergency
call it is expected to be precise and accurate. If the location is estimated by Wi-Fi, there is a
preference to confirm it by the data from Cell ID, due to the variance of accuracy produced by WiFi positioning.
Regarding the most appropriate location method at different location types, a combination of
methods is preferred in urban areas. In rural areas, GNSS is expected to produce the most precise
and accurate location. Indoors, GNSS location is preferred if available, but it would also be good to
have Wi-Fi.
Pilot sites have no preference on the transmission method except the voice channel used by eCall,
which is not considered a right approach. Between SMS and IP, the future proof advantage of IP is
acknowledged, but at this stage SMS is considered as a proven solution widely available on mobile
networks. The solution of using SMS as a fall-back channel when IP is not available is also
considered a good solution.
Regarding any needed changes in their operational workflows to receive GNSS data, the PSAP
participating in the pilots did not report any needed changes, but only technical needs to integrate
the location in their existing systems.
Overall the pilot sites show a preference towards AML, with a second preference being the
network based solutions. They consider eCall as a method not suitable for receiving the location of
a mobile phone and believe that 112 Apps can have good precision, accuracy and reliability, but
they need much effort to spread the use of the app and for citizens to remember to use it. The
consideration of the pilots agrees with the other emergency services staff who replied to the
47/62

Reference:
Date:
Version:

HELP112-D1.1-EENA
09/06/2016
1.8

survey, see section 4.9 Conclusion. More details on the pilot consideration for each solution are
provided in the following sections.

7.1 NETWORK BASED LOCATION
Network based location other than that estimated by Cell ID is not available in any of the pilot
countries. In Austria, Italy, and Lithuania emergency services are in discussions with MNOs to
implement network based solutions with improved precision and accuracy, using, for example
methods such as time advancing and round trip time. Pilot countries are positive that this could be
implemented in the future, and they would support regulatory requirements MNOs to deploy
control plane solutions for 112. The positive expectation of pilot sites does not agree with the
responses in the survey – Question 23, 84.6% of the replies believe that MNOs will not deploy
control plane solutions. The main advantage of network based location is considered its wide
availability to all users irrespective of the handset, but the expected precision and accuracy is
lower than that estimated by GNSS.

7.2 ADVANCED MOBILE LOCATION
Pilot countries are positive towards AML and they consider it as the most appropriate solution for
immediate deployment. They believe that the use of GNSS location has the potential to provide the
best improvement in precision and accuracy. In addition to the precision and accuracy advantages
of AML, pilot sites consider it as a reliable solution, associated with low implementation costs and
requiring the least support from MNOs.
Since the availability of the data channel is not widely available in all areas, the use of SMS is
considered an advantage. SMS is viewed as a simple technology that has proved itself because it
works most of the time, despite the fact that a message may be stuck in the network or have a
time lag in rare cases. Compared to the potential positive impact of AML on the emergency
response, the disadvantages of SMS are not considered important.
Having the SMS hidden or visible to the caller does not make any difference from the perspective
of a PSAP. However, it is better to have it hidden so that people do not need to know what AML is
and how it works. Having the message hidden would cause less confusion to the caller, would not
add additional tension and endorses the requirement to implement a process that is seamless and
without any hassle to the caller. In the online survey, responses on the question of having the SMS
hidden vary – 42.1% of the respondents believe it should be hidden, 26.3% think it should not be
hidden, and 31.6% do not know - Question 28.
The matching of Cell ID and AML locations should be left to the PSAP and both locations are
needed. Having both locations available on the GIS would help the call taker confirm the solution,
but this process could also be automated and request the system to display a warning if the AML
location is not in the range of the Cell ID location.
In Italy, a technical issue was reported in the case of an AML implementation, due to the 112
number not receiving SMS messages. However, this is can be resolved by sending the message to
a long number that is linked to the PSAP.
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The UK is a pioneer in the implementation of AML with approximately 3500 calls received per week
with AML, although it is still a small number compared to the overall number of emergency calls,
approximately 1 – 2%. The reason is related to the four MNOs available in the UK and the
numerous handset manufacturers. The introduction of AML support by more MNOs and handset
manufacturers is currently being discussed and they expect others to launch soon.
The results of the accuracy by AML are satisfactory, and the PSAPs rely on the location if it is
estimated by GNSS. If the location is estimated by Wi-Fi, it is compared with the network location
and the PSAPs rely on it if the two locations are consistent.

7.3 112 APPS
The PSAPs in Austria, Italy, and Lithuania provide an emergency app on smartphones. In Lithuania
the app was initially provided for the deaf, but is now available to all citizens. In Austria, there are
several apps used, but not all are managed by NNO. NNO offers the technical infrastructure for
any emergency app to send the location to the PSAP.
All apps use GNSS and all other methods available on the handset to calculate the location and the
received level of precision and accuracy is satisfactory, with a radius of less than 10 metres in
some cases. Apps use IP as the method to transmit the location to the PSAP. AREU's “WhereARE
U” app uses SMS if data connectivity is not available. The apps of the Austrian and Italian pilots
are integrated to the PSAPs CAD systems and the location is displayed on the call taker’s terminal.
The Lithuanian app is not yet integrated with the CAD system, the call taker has to know that the
call came via the app by the caller mentioning it and then look at the location in a dedicated
computer terminal in the PSAP.
As on January 2016, the app downloads of the app in Lithuania are 2524 from the Apple App Store
and 5948 from Google Play. The “WhereARE U” app has approximately 110 – 120 thousand
registered users. The “WhereARE U” requires a straightforward and quick user registration to
comply with legislative issues, but also for the user to enter personal details and store the phone
number that the app can not get access to.
The number of phone calls received from the apps in each of the pilot countries is less than 1%
and this becomes the main disadvantage reported in the use of the apps for emergency calls. In
order for apps to be widely used, much effort is required to inform citizens about the app, suggest
its download and make them aware that it is better to use the app. While many citizens have
downloaded an app, they forget to place the emergency call from the app, so the location can be
sent to the PSAP. The needs for communication and promotion of the app become significant and
need to be performed on a regular basis to achieve larger numbers of calls from 112 apps. It is
also considered that the target group of people who would download and use an app, is relatively
small compared to all the population that may call 112. In the online survey, 55.6% of the
respondents believe that 112 apps can reach enough customers to significantly improve caller
location - Question 34. This figure falls to 37% where an app is already existing.
Despite the limited use of the app, the overall experience of emergency services is excellent and
no significant further problems or difficulties were reported. The only exception is that PSAPs
receive emergency calls from callers outside the PSAPs coverage area and in some cases calls from
different countries that are attributed to people who have downloaded and “play” with the app.
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The PSAPs reported that the operation of the apps should be restricted to the country or region
covered.

7.4

ECALL

The relation of eCall to the location information for emergency calls originating from mobile
phones is concentrated on using the voice channel to transmit the location as in the case of eCall.
Although this approach has been previously considered and its implementation is feasible, it is not
preferred, because it will slow down the response by a few seconds, it is not appropriate to cut the
voice call, it is against the move to transform emergency communications to IP communications
and handset manufacturers would need to implement a solution that is becoming out of date. In
the online survey, 52.9% of the respondents believe location data from smartphones should be
sent over the same channels as eCall, although eCall technology was built for in-vehicle emergency
calls - Question 37, although one comments explained “eCall should drop the in-band data
communication, replacing it by IP and SMS as a fall-back mechanism”. The interviews confirmed
that eCall and 112 calls from mobile phones should be handled differently and NNO reported that
this is not due to technical implications, but a legislative issue.
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8. CONCLUSIONS
Caller location for E112 calls originating from mobile phones is a crucial piece of information to
respond quickly and more efficiently. The requirements elicitation process involved users from all
the pilot sites in four countries and also involved end users from pilots not participating in the
consortium. The HELP112 consortium believes this document has managed to collect in detail
requirements for the pilots, but it is also a representative specification for other European
countries that may consider adopting a caller location solution soon.
The requirements cover a broad range of properties of the solution under implementation.
Considering that the pilot partners drive the requirements process, it is not unusual that they have
a significant influence on the definition of the HELP112 architecture. To overcome this commonly
identified issue of any requirements process and achieve a broader validity of the document, the
resulting specification is compared to the expectations of PSAPs from other European countries
and the conclusions and recommendations documented by other initiatives, groups, and
organisations.
It is clear that emergency services are not satisfied with the current precision and accuracy of
caller location, particularly in rural areas. The lack of precision deems the location information
determined by Cell ID as unsatisfactory. A preference for GNSS data is expected to bring a
significant improvement and this has also been proven by the experience of the pilots with AML
and 112 Apps. When GNSS location is not available, other methods such as Wi-Fi location, are
considered useful with the need to validate the derived position with the Cell ID location.
Regarding the transmission of the location to the PSAP, emergency services acknowledge the shift
towards IP communications. However, they believe this approach is not the most appropriate at
present because data connectivity is not always available. Pilot countries show a preference for the
AML solution due to transmitting the location by SMS, which is widely available. Taking into
account that there may not be one solution that fits all requirements, the deliverable suggests to
bring the two worlds together and consider complementary solutions. This can be achieved by the
extension of AML and trials to use it over IP connectivity, but also, the trial of more precise
network based location solutions. PSAPs consider that 112 Apps can satisfy precision, accuracy and
reliability requirements, but they can not achieve a high user base. On the other hand, the
approach of eCall is reported as not preferred. Regardless of the considerations, attitudes and
beliefs collected during the requirements elicitation process, this deliverable provides the necessary
input to guide the further analysis within HELP112. Specifically, D1.1 provides input to D1.2
Analysis of the state of the art, D1.3 Gap Analysis, and WP2 Cost Benefit Analysis, which
determine the final decision for the HELP112 architecture.
PSAPs expect the most precise and accurate location, in every single call and in the shortest
possible time. In an attempt to achieve this high-level requirement for HELP112, a breakdown of
different considerations has been provided as the input to the formulation of specific user
scenarios to guide the design, implementation and validation processes.
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9. ANNEX A RESULTS OF THE ONLINE SURVEY
9.1 SATISFACTION WITH CURRENT LOCATION INFORMATION
Q4. Are you satisfied with the current accuracy of location information for emergency
calls originating from mobile phones?

No. of
responses

% of
responses

Yes

1

5%

No

19

95%

Response

Q5. Are you satisfied with the current reliability of location information for emergency
calls originating from mobile phones?

No. of
responses

% of
responses

Yes

10

50%

No

10

50%

Response

Q6. Are you satisfied with the time to receive the location information for emergency
calls originating from mobile phones?

No. of
responses

% of
responses

Yes

16

80%

No

4

20%

Response
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Q7. What would be an overall satisfactory accuracy level of caller location for
emergency calls originating from mobile phones?

No. of
responses

% of
responses

Below 50 meters

12

60%

Between 51-100 meters

6

30%

Between 101-1000 meters

1

5%

Between 1001-5000 meters

1

5%

Location

Q8. Is it important for you to get the location information displayed electronically in
the PSAPs

No. of
responses

% of
responses

Yes

20

100%

No

0

0%

Response

9.2 MEANS TO GET CALLER LOCATION INFORMATION
Q9. Besides Cell-ID, would you consider acceptable to get a more accurate caller
location information (less than 50 meters) but after a small amount of time (30
seconds)?

No. of
responses

% of
responses

Yes

17

85%

No

3

15%

Response
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Q10. Do you believe that caller location would be more accurate if GNSS location data
was used?

No. of
responses

% of
responses

Yes

15

75%

No

0

0%

Do not know

5

25%

Response

Q11. Do you believe that caller location would be more accurate if Wi-Fi location data
was used?

No. of
responses

% of
responses

Yes

13

65%

No

1

5%

Do not know

6

30%

Response

Q12. In your opinion, would it be sufficient to retrieve handset-derived location data
such as GNSS and Wi-Fi in addition to Cell-ID?

No. of
responses

% of
responses

Yes

16

80%

No

0

0%

Do not know

4

20%

Response

Q13. Do you consider Cell-ID to be reliable, although not really accurate?

No. of
responses

% of
responses

Yes

15

75%

No

5

25%

Response
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9.3 METHODS TO ACQUIRE LOCATION INFORMATION IN DIFFERENT AREAS
Q16. Where do you have the most difficulties to get a valuable caller location?

No. of
responses

% of
responses

In urban areas

3

15%

In semi-urban areas

1

5%

In rural areas

16

80%

Location

Q17. In rural areas, where do you have the most difficulties to get a valuable caller
location?

Location

No. of
responses

% of
responses

In forests

3

15.8%

In mountains

10

52.6%

In fields

0

0%

Other

6

31.6%

No. of
responses

% of
responses

Cell ID / Sector ID

3

16.7%

GNSS

7

38.9%

Wi-Fi

8

44.4%

In urban areas

Technology
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In rural areas

No. of
responses

% of
responses

Cell ID / Sector ID

1

5.6%

GNSS

17

94.4%

Wi-Fi

0

0%

No. of
responses

% of
responses

Cell ID / Sector ID

0

0%

GNSS

3

16.7%

Wi-Fi

15

83.3%

No. of
responses

% of
responses

Cell ID / Sector ID

2

11.1%

GNSS

11

61.1%

Wi-Fi

5

27.8%

Technology

Indoor

Technology

In urban canyons

Technology
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9.4 NETWORK BASED LOCATION
Q19. Do you think the deployment of control plane solutions (for instance: A-GNSS
improved network location) would impact significantly the accuracy of caller location?

No. of
responses

% of
responses

Yes

14

70%

No

0

0%

Do not know

6

30%

Response

Q21. Would you support a regulation on the provision of accurate caller location by
mobile operators to PSAPs?

No. of
responses

% of
responses

Yes

19

100%

No

0

0%

Response

However, such obligations do not exist in a majority of the countries and members of emergency
services are rather pessimistic about the implementation of a regulation.
Q22. Have MNOs in your country provided you with control plane solutions?

No. of
responses

% of
responses

Yes

3

16.7%

Currently being installed

1

5.6%

No

14

77.8%

Response

Q23. If no, do you believe they will?
No. of
responses

% of
responses

Yes

2

15.4%

No

11

84.6%

Response
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9.5 ADVANCED MOBILE LOCATION (AML)
Q25. Should smartphones be equipped with AML?

No. of
responses

% of
responses

Yes

17

85%

No

0

0%

Do not know

3

15%

Response

Q26. Do you think that AML technology would improve the accuracy of caller location
in your country?

No. of
responses

% of
responses

Yes

18

94.7%

No

0

0%

Do not know

1

5.3%

Response

Q27. Do you consider the SMS format (+/- 128 characters) used by AML to provide
caller location acceptable?

No. of
responses

% of
responses

Yes

13

68.4%

No

2

10.5%

Do not know

4

21.1%

Response

Q28. If AML is implemented, should the SMS sent remain invisible to the user?
No. of
responses

% of
responses

Yes

8

42.1%

No

5

26.3%

Do not know

6

31.6%

Response
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Q29. If AML is implemented, should roaming be automatically activated?

No. of
responses

% of
responses

Yes

13

68.4%

No

0

0%

Do not know

6

31.6%

Response

Q30. Should AML and Cell-ID be matched in order to be compared?

No. of
responses

% of
responses

Yes

17

89.5%

No

0

0%

Do not know

2

10.5%

Response

9.6 112 APPS
Q31. Is there a Smartphone application in your country providing accurate caller
location to your organisation?

No. of
responses

% of
responses

Yes

8

44.4%

No

10

55.6%

Response

Q34. Do you think 112 apps can reach enough customers to significantly improve
caller location?

No. of
responses

% of
responses

Yes

10

55.6%

No

8

44.4%

Response
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ECALL

Q35. Is your country ready to receive eCalls?

No. of
responses

% of
responses

Yes it is ready

3

15.8%

No, but it is implemented

13

68.4%

No, it is not ready

3

15.8%

Response

Q36. If not implemented yet, when will your organisation ready to receive eCalls?

No. of
responses

% of
responses

Less than 6 months

2

13.3%

Between 6-18 months

12

80%

More than 18 months

1

6.7%

Response
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Q37. Do you believe location data sent from smartphones should be sent over the
same channels as eCall, although eCall technology was built for in-vehicle emergency
calls?

No. of
responses

% of
responses

Yes

9

52.9%

No

8

47.1%

Response

9.8 CONCLUSION
Q38. Which of these technologies do you believe is the most efficient to get an
accurate caller location?

No. of
responses

% of
responses

Control Plane Solutions

6

35.3%

Advanced Mobile Location

7

41.2%

112 apps

3

17.6%

eCall

1

5.9%

Technology

Q39. According to you, which of these technologies will reach enough people to
improve significantly the current caller location information systems?

No. of
responses

% of
responses

Control Plane Solutions

6

35.3%

Advanced Mobile Location

9

52.9%

112 apps

1

5.9%

eCall

1

5.9%

Technology
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Q40. According to you, which of these technologies is the most likely to be
implemented for mobile phone's location?

No. of
responses

% of
responses

Control Plane Solutions

4

23.5%

Advanced Mobile Location

8

47.1%

112 apps

2

11.8%

eCall

3

17.6%

Technology
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