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1
Introduction

This Permanent Document contains the Performance Requirements/Objectives and Design Constraints (R-O-C) for Phase 2 of the eCall work in 3GPP SA4.Phase 2 means: Competition, Selection and Specification of the optimal eCall in-band transmission procedure, if an eCall candidate can be found that meets the requirements.
2
Definitions 
Performance Requirements shall be met by an eCall candidate, otherwise it is excluded from the selection.  Note: The Performance Requirements include all service requirements.
Performance Objectives provide no hard limits, but allow  ranking of candidates according to defined criteria.

Design Constraints provide upper limits (requirements and objectives), e.g. on algorithmic complexity.

Selection Checking of candidate solutions against the Performance Requirements and Design Constraints, and ranking of candidates based on Performance Objectives, after which the highest-ranked candidate is selected by SA4.

The eCall Protocol is the overall application-layer protocol between the IVS and PSAP.  The selected candidate will provide data transport (“MODEM”) for the eCall procedure.  However, the application-layer of the eCall procedure is out of the scope of SA4.

3
References

[1]
3GPP TS 22.101 V8.6.0
 “Service aspects; Service principles”.
[2]
3GPP TR 26.967 V8.0.1 “eCall Data Transfer -- in-band modem solution”.
4
Performance Requirements
The following text defines point by point the (Service) Performance Requirements for an eCall candidate. They have been taken directly from [1].
Note:  For the sake of the selection procedure, the candidate shall provide means for automatic retransmission.  This is however not necessarily the final eCall Protocol.
1. The data may be sent prior to, in parallel with, or at the start of the voice component of an emergency call.
Note: In-band data can not be sent prior to the point in time when the voice channel is established end-to-end.
This requirement does not require additional interpretation by SA4.

2. Should the PSAP request additional data then this may be possible during the established emergency call.
This service requirement is considered in the selection as follows: 
“The eCall candidate algorithm shall allow the PSAP to request additional data at any time during the established emergency call.”
3. The realisation of the transfer of data during an emergency call shall minimise changes to the originating and transit networks.

This service requirement is considered in the selection as follows: “The introduction of the eCall data transfer feature should have minimal (ideally no) impact on any existing mobile and transit network (in Europe), i.e. it should not require (major) changes nor impose (major) restrictions to future evolutions of the networks.”
4. Both the voice and data components of the emergency call shall be routed to the same PSAP or designated emergency call centre.
Note: In-band data can not be routed somewhere other than the voice channel it uses.
This service requirement does not need to be considered in the selection.
5. The transmission of the data shall be acknowledged and if necessary data shall be retransmitted.
This service requirement is considered in the selection as follows: “In the case of errors detected by the candidate algorithm in the received data, a retransmission shall be requested by the candidate algorithm."
6. A UE configured only to transfer data during emergency calls (e.g. eCall only UE) shall not generate signalling to the network besides what is needed to place an emergency call.
This service requirement does not need to be considered in the selection.
7. With the exception of the following specific requirements, considered necessary for the satisfactory operation of the eCall service, all existing TS12 emergency call requirements shall apply.
This service requirement does not need to be considered in the selection.
8. An eCall shall consist of a TS12 emergency call supplemented by a minimum set of emergency related data (MSD).
This service requirement does not need to be considered in the selection.
9. An eCall may be initiated automatically, for example due to a vehicle collision, or manually by the vehicle occupants.
This service requirement does not need to be considered in the selection.
10. The Minimum Set of Data (MSD) sent by the In vehicle System (IVS) to the network shall not exceed 140 bytes.
This service requirement is considered in the selection as follows: “The whole 140 Bytes of the MSD shall be made available to the PSAP."
11. The MSD should typically be made available to the PSAP within 4 seconds, measured from the time when end to end connection with the PSAP is established.
This service requirement is considered in the selection as follows: “In optimal conditions (error-free radio channel, GSM FR codec and FR AMR 12.2 kbit/s mode) the eCall candidate procedure shall be able to transmit the whole 140 bytes of the MSD reliably within 4 seconds, measured from the time when the transmission from the IVS to the PSAP begins (after a trigger from the PSAP has been detected)."

Note: See Performance Requirement 14.
Note: "Reliability" is defined in the new Performance Requirement 15.
Note: The Performance Objectives give additional guidelines for the performance under non-ideal channel conditions.
12. Should the MSD component not be included in an eCall, or is corrupted or lost for any reason, then this shall not affect the associated TS12 emergency call speech functionality
This service requirement does not need to be considered in the selection.   
13. A call progress indication shall be provided to the user whilst the MSD transmission is in progress
This service requirement does not need to be considered in the selection.
In addition to the above Service Requirements, the following Performance Requirement shall apply to an eCall candidate solution.
14. Installation of eCall equipment in a vehicle shall not affect an emergency call to a PSAP which is not upgraded to receive eCall data, i.e. 
the eCall candidate algorithm shall not send the eCall data unless the PSAP requests that it do so.
15. The MSD shall be transmitted reliably to the PSAP.  An MSD transmission is considered reliably terminated, if a cyclic redundancy check (CRC) of at least 28 bits, applied to the entire MSD, detects no errors.
Note: If the CRC detects an error in the MSD, then an automatic retransmission shall be triggered, unless the PSAP decides to stop the transmission.
5
Performance Objectives

Performance Objective 1: The overall average transmission time should be as small as possible.
Performance Objective 2:  Under all test conditions, a candidate should be as good or better 
 


    than the proposed eCall_via_CTM* (see [2]) would be.  
Note: The objectives in this document are intended as guidelines for designers of eCall solution candidates.  The exact rules of candidate selection are specified in a separate document (PD3, “eCall Selection Test”).  Objective 1 will be considered in the formulation of these rules.  Objective 2 is intended only as a guideline and will not be considered in the formulation of the selection rules. 

Performance Objective 1 is explained in detail in the following:
For any particular test condition (specified by speech codec plus radio channel error condition), the observed transmission time of the 140 bytes of the MSD may vary depending on the parameters of the channel simulation and the specific contents of the MSD.  Therefore each MSD transmission may be regarded as one trial k in a random experiment, where the observed transmission time, Tk, is the random variable of interest.  For each particular test condition C, the MSD transmission is repeated with different, randomly generated MSD data for at least 100 times ( k = 1, 2, ..., n, where n>=100) to get enough statistical significance.
To ensure a practical limit on the time required for testing a candidate, the observed value of Tk must have a reasonable upper bound.  This upper bound, tUB, is fixed at a value of 200 seconds for one trial for all test conditions.  Any value of Tk that is observed to be greater than tUB will be classified as a transmission failure and will be assigned the value of tUB.
Each particular test condition C gives an observed sample distribution T1, T2, ..., Tn.  The statistic of interest is the average value, C = (T1 + T2 + ... + Tn) / n.

The Figure of Merit (FoM) over all test conditions is calculated by unweighted averaging of C over all particular test conditions C1, C2, ..., Cm. A low Figure of Merit is – obviously - better than a higher Figure of Merit.  The candidates will be ranked by their Figures of Merit.

The following assumptions are made for the measurement of Tk.
1. The starting time of the transmission with respect to speech codec audio frames is uniformly distributed.
2. The channel error condition is modelled by an error pattern obtained from offline simulations.  The following radio conditions will be tested:  
- GMSK Full Rate radio channel at C/I values of 1, 4, 7, 10, 13, 16 dB, and error free;  with ideal frequency hopping, with the Typical Urban profile and with slow vehicle speed. These channel conditions will be applied in both directions (uplink and downlink) symmetrically.
- GMSK Full Rate radio channel at various RSSI values, e.g. -90, -95, and -100 dBm, measured at the IVS, with no other interferer at the IVS. This defines the downlink channel conditions.  The uplink channel conditions, i.e. the conditions at the base station side, need to be defined still.

The following speech Codecs will be tested: GSM_FR and FR_AMR (12.2, 10.2, 7.95, 7.4, 6.7, 5.9, 5.15, 4.75 kbps).  DTX will be enabled in both directions.

The following table gives a preliminary allocation of Codec Conditions to radio conditions in order to reduce the test effort to the reasonable minimum. The detailed allocation is defined in PD3, the “Selection Test Plan” Permanent Document.
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3. It is assumed that the transmission in the wireline part of the eCall uses PCM (G.711, A-law) without any further transcoding and with a fixed, pre-selected level setting.

4. It is assumed that no acoustical echo is produced by the IVS and that therefore no Acoustic Echo Suppressor is applied in the network.

5. It is assumed that no Hybrid Echo is produced by the PSAP connection and that therefore no Hybrid Echo canceller is applied in the network.

6. The MSD will contain randomly generated data.  (Each possible byte sequence is considered to be equally probable.)
7. The round-trip delay between the IVS and PSAP is a randomly generated value in the range (200 ms, 220 ms).
6
Design Constraints

· The candidate algorithm as implemented in the IVS should not have more than 10 times the complexity of CTM.  The candidate algorithm as implemented in the PSAP should not have more than 20 times the complexity of CTM.
The complexity is estimated by compiling the C-Codes under similar compiler conditions and then measuring the processing times.
· The candidate algorithm as implemented in the IVS should not require more than 20KB of data memory.  The candidate algorithm as implemented in the PSAP should not require more than 40KB of data memory.
The memory requirements are estimated by inspection of the C-Codes.
· The IVS modem shall not be dependent on knowledge of the UE (e.g., the speech codec being used and the radio channel conditions).
· The IVS modem shall not require changes in the UE.
· The PSAP Modem shall not be dependent on knowledge of the call path (e.g., the speech codec being used and the radio channel conditions, delay, transcoding, etc)
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