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1.
Introduction

As part of the new features standardized under the Rel-13 eProSe-Ext-CT work item, access to the EPC can be provided to an out-of-coverage ProSe-enabled UE (hereinafter referred to as "remote UE") via a ProSe UE-to-Network relay. The remote UE can then use the connectivity provided by the relay for IMS services. As noted in [1] submitted to SA2#111, per TS 24.229, when a UE is accessing IMS using EPS, it shall provide user location information in the P-Access-Network-Info header field of SIP messages. 
The purpose of this contribution is to determine what kind of user location information is available to the remote UE, to discuss the possible options on how to meet the requirement from TS 24.229 to provide user location information, and to propose a way forward.
2.
Problem statement
Per TS 24.229 subclause L.3.1.1, when accessing IMS using EPS:

The UE shall always include the P-Access-Network-Info header field where indicated in subclause 5.1.

The format of the P-Access-Network-Info header field is specified TS 24.229 subclause 7.2A.4, which states that if the access type field in the header is set to "3GPP-E-UTRAN-FDD", "3GPP-E-UTRAN-TDD", or 3GPP-E-UTRAN", the UE shall include a "utran-cell-id-3gpp" parameter set to a concatenation of the following:

· MCC (3 decimal digits);

· MNC (2 or 3 decimal digits depending on MCC value);

· Tracking Area Code (4 hexadecimal digits) as described in 3GPP TS 23.003 [3]); and

· the E-UTRAN Cell Identity (ECI) (7 hexadecimal digits) as described in 3GPP TS 23.003 [3]). 
The first thing that should be discussed for a remote UE accessing the EPC via a ProSe UE-to-Network relay is whether a new access type value needs be defined for this case e.g. 3GPP-E-UTRAN-ProSe-UE-To-Network-Relay: 

A) If a new access type value needs to be defined for this case.

Then it also needs to be discussed whether the new access type shall follow the format of parameter "utran-cell-id-3gpp" or a new format will be defined. 

A.1)  If the new access type shall follow the format of parameter "utran-cell-id-3gpp":
In the case of a remote UE accessing the EPC via a ProSe UE-to-Network relay, the remote UE is not camped on any E-UTRAN cell, and therefore does not have any MCC, MNC, Tracking Area Code or ECI info. However the remote UE can request the relay to announce the E-UTRAN Global Cell Identity (ECGI) of the E-UTRAN cell to which the relay is connected, by sending a Cell ID announcement request to the relay as specified in TS 23.303 subclause 5.4.4.5. The ECGI announced by the relay contains both the PLMN ID and the ECI info. Consequently, the only piece of information missing is the Tracking Area Code.

Based on the info above and as already described in [1], two options can be identified on how to meet the requirement in TS 24.229 for the remote UE to provide the user location information:

· Option #A.1-1: Define a new ProSe procedure enabling the remote UE to request the relay to announce the Tracking Area Code
· Option #A.1.-2: Use a "dummy" Tracking Area Code value
A.2) If the new access type shall not follow the “utran-cell-id-3gpp” format: 
In this case one option can be identified on how to meet the requirement in TS 24.229 for the remote UE to provide the user location information:

· Option #A.2: Define a new access type value for "3GPP-E-UTRAN-ProSe-UE-To-Network-Relay" and omit reporting of the Tracking Area Code for this new access type value

B) If a new access type value is not defined for this case and the existing access type values "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-FDD" are used: 
In this case the UE must follow the format of the the "utran-cell-id-3gpp" parameter and thus the following same options as above can be identified:

· Option #B-1: Define a new ProSe procedure enabling the remote UE to request the relay to announce the Tracking Area Code
· Option #B-2: Use a "dummy" Tracking Area Code value
In the rest of this paper, we will discuss the pros and cons of each option, and propose a way forward.
3.
Discussion
Option #A.1-1: Define a new access type value for "3GPP-E-UTRAN-ProSe-UE-To-Network-Relay" and and a new ProSe procedure to obtain the Tracking Area Code
Pros:
· The remote UE can populate all the fields in the P-Access-Network-Info header field, and can thus meet the requirement to provide the user location without any changes to TS 24.229

Cons:
· Requires a new procedure to be defined in TS 23.303, which is difficult to achieve within Release 13 timeframe (SA2 work item to be completed by December 2015 Plenary)
· It is unclear what the benefits of providing the Tracking Area Code as part of the user location information are when the information also includes the ECGI, since the ECGI uniquely identifies the cell and should thus be sufficient to determine the UE’s location at cell-level

Option #A.1-2: Define a new access type value for "3GPP-E-UTRAN-ProSe-UE-To-Network-Relay" and use a "dummy" Tracking Area Code value
Pros:
· The remote UE can populate all the fields in the P-Access-Network-Info header field, and can thus meet the requirement to provide the user location without any changes to TS 24.229
· No need to specify a new procedure in TS 23.303 for the remote UE to obtain the Tracking Area Code of the E-UTRAN cell to which the relay is connected
Cons:
· Per TS 23.003 there are 2 reserved values for the Tracking Area Code : 0x0000 and 0xFFFE. However these are already used by the UE in case the TAI has to be deleted (see 24.301 subclause 9.9.3.32). Consequently, using these values would not allow the IMS to distinguish between a remote UE behind a relay, and a UE camped on E-UTRAN that has deleted the TAI.

Option #A.2: Define a new access type value for "3GPP-E-UTRAN-ProSe-UE-To-Network-Relay" and omit reporting of the Tracking Area Code for this new acess type value
Pros:
· No need to specify a new procedure in TS 23.303 for the remote UE to obtain the Tracking Area Code of the E-UTRAN cell to which the relay is connected

· Allows the IMS to know that the UE is behind a ProSe UE-to-Network relay. This can be useful for purposes other that user location information, for instance to collect statistics on relay usage at an application server.
Cons:
· Requires the definition of a new access type value in TS 24.229

Option # B-1: Use existing access type field and new ProSe procedure to obtain the Tracking Area Code
Pros:
· The remote UE can populate all the fields in the P-Access-Network-Info header field, and can thus meet the requirement to provide the user location without any changes to TS 24.229

Cons:
· Requires a new procedure to be defined in TS 23.303, which is difficult to achieve within Release 13 timeframe (SA2 work item to be completed by December 2015 Plenary)

· Does not allow the IMS to distinguish between a remote UE behind a relay, and a UE camped on an E-UTRAN cell.

· It is unclear what the benefits of providing the Tracking Area Code as part of the user location information are when the information also includes the ECGI, since the ECGI uniquely identifies the cell and should thus be sufficient to determine the UE’s location at cell-level

Option #B-2: Use existing access type field and use a "dummy" Tracking Area Code value

Pros:
· The remote UE can populate all the fields in the P-Access-Network-Info header field, and can thus meet the requirement to provide the user location without any changes to TS 24.229
· No need to specify a new procedure in TS 23.303 for the remote UE to obtain the Tracking Area Code of the E-UTRAN cell to which the relay is connected
Cons:
· Per TS 23.003 there are 2 reserved values for the Tracking Area Code : 0x0000 and 0xFFFE. However these are already used by the UE in case the TAI has to be deleted (see 24.301 subclause 9.9.3.32). Consequently, using these values would not allow the IMS to distinguish between a remote UE behind a relay, and a UE camped on E-UTRAN that has deleted the TAI.

· Does not allow the IMS to distinguish between a remote UE behind a relay, and a UE camped on an E-UTRAN cell.

4.
Proposal
Given that the ECGI provides sufficient information to locate the user at the cell-level, and that it can be beneficial for the IMS to know that the user is using a ProSe UE-to-Network Relay, it is proposed to specify Option #A.2 by agreeing the corresponding CR in C1-154378.
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