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Abstract of the contribution: In this contribution we investigate how to support IMS features when the remote UE accesses IMS system via ProSe UE2NW relay.
1. Problem description
When the UE access the IMS using EPS the UE shall provide user location information to IMS using the P-Access-Network-Info header field of SIP messages (See the TS 24.229 Annex L.3.1.1). This information could be used to enable certain types of added value services based on the user location(e.g. finding a PSAP in emergency service, etc)
The P-Access-Network-Info header field is composed as follows (See the TS 24.229 Sublcause 7.2A.4.3).
If the access type field is equal to "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD", a "utran-cell-id-3gpp" parameter set to a concatenation of the 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) and the E-UTRAN Cell Identity (ECI) (7 hexadecimal digits) as described in 3GPP TS 23.003). The "utran-cell-id-3gpp" parameter is encoded in ASCII as defined in in RFC 20; for example, if MCC is 111, MNC is 22, TAC is 33C4 and ECI is 76B4321, then P-Access-Network-Info header field looks like follows: P-Access-Network-Info: 3GPP-EUTRAN-FDD;utran-cell-id-3gpp=1112233C476B4321
Hence, according to the current specification the remote UE need user location information (i.e. PLMN id, ECI, TAC, etc) for IMS service. 
To solve this problem, we may have several kinds of ways such as ‘providing a mechanism to obtain TAC info’ and ‘defining a new access type for accessing via ProSe UE2NW relay’ or ‘defining a specific dummy value of TAC for the remote UE’
1) option 1 (providing a mechanism to obtain TAC info) : 
It is a very direct solution. We may need to define some PC5 signalling b/w remote UE and relay UE to obtain TAC information. But, the simplest way is reusing the Cell ID announcement procedure.
Observation 1. the remote UE may obtain the PLMN id and ECI information of the UE2NW relay UE from the Cell ID announcement procedure. 

Hence, we may use the Cell ID announcement procedure to let the relay UE broadcast its TAC as well as ECGI. (as the example of the proposal-alternative1)
This may impact on the TS 23.303 specification as well as TR23.713. but, there is no impacts on the existing IMS specifications.
2) option 2 (defining a new access type for accessing via ProSe UE2NW relay) :

Option2-A:
We may define a new access type for accessing via ProSe UE2NW relay(e.g. “3GPP-EUTRAN-ProSeRelay”). And, if the access type is set as “3GPP-EUTRAN-ProSeRelay” in the P-Access-Network-Info header field, the UE would not deliver the user location information. And, except for omission of the user location information the UE provides, whole behaviour of IMS entities is same as the access type "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD".   

For example, the P-Access-Network-Info header field looks like follows: P-Access-Network-Info: 3GPP-EUTRAN-ProSeRelay.
It is because of that the user location information, which the remote UE would send, is not itself, but the user location information of the attaching UE2NW relay. So, the whole user location information (i.e. PLMN id, ECI, TAC) of the attaching UE2NW relay is not treated as critical or necessary, that user location information may not be delivered(as the example of the proposal-alternative2). 

Option2-B:
But, SA2 decides that if at least the PLMN id and ECI information are required to IMS, we may need more modification on ProSe mechanisms (i.e. usage of Cell ID announcement procedure, etc) 
Observation 2. Cell ID announcement includes the PLMN id and ECI information, but its usage is ‘to perform counting of UEs served by the same cell’. 

Hence, if at least the PLMN id and ECI information are required, we need to enhance the usage of the Cell ID announcement procedure as ‘to provide the location information to IMS’ as well as ‘to perform counting of UEs served by the same cell’. 
The UE may omit the value of TAC or fill any dummy value in the TAC part in the header field and the IMS entities neglects the TAC information the remote UE provides. And, except for this neglect-ness of TAC value which UE provides, whole behaviour of IMS entities is same as the access type "3GPP-E-UTRAN-FDD" or "3GPP-E-UTRAN-TDD".   For example, the remote UE delivers user location information using the existing mechanism (e.g. P-Access-Network-Info: 3GPP-EUTRAN-ProSeRelay;utran-cell-id-3gpp=1112276B4321 or P-Access-Network-Info: 3GPP-EUTRAN-ProSeRelay;utran-cell-id-3gpp=11122FFFF76B4321)
Those kinds of OPTION2 solutions impact on the IMS specification(i.e. Annex E and Annex R in the TS 23.228) as well as the ProSe specification.
3)  option 3 (defining a specific dummy value of TAC for the remote UE) :
Option3-A:
Per operator’s policy, we may define a specific value of TAC for accessing via ProSe UE2NW relay(e.g. FFFF). 

In this case the IMS entities neglect the TAC information. In addition, operator may define a specific dummy value for MCC and MNC and ECI(e.g. P-Access-Network-Info: 3GPP-EUTRAN-FDD;utran-cell-id-3gpp=FFFFFFFFFFFFFFFF)
Option3-B:
But, SA2 decides that if at least the PLMN id and ECI information are required to IMS, we may need more modification on ProSe mechanisms (i.e. it is required to enhance the usage of the Cell ID announcement procedure as ‘to provide the location information to IMS’ as well as ‘to perform counting of UEs served by the same cell’). And the remote UE delivers user location information using the existing mechanism (e.g. P-Access-Network-Info: 3GPP-EUTRAN-FDD;utran-cell-id-3gpp=11122FFFF76B4321)
Those kinds of OPTION3 solutions may impact on the Annex E and Annex R in the TS 23.228 specification as well as the ProSe specification.. However, this kind of solutions has drawback of causing backward compatibility problem.
2. Proposals
I would propose that SA2 decides which way of solution is more appropriate.

The following alternatives are submitted as S2-152828 and S2-152829 respectively.

Alternative 1(changes on TR23.713)
Proposal 1: It is proposed that TAC of the relay UE is delivered to the remote UE using Cell ID announcement procedure.  

/// 1st change ///
7.2.1.4
Support of ECGI announcement

Some applications require the knowledge of the ECGI of the cell serving the UE, e.g. to perform counting of UEs served by the same cell and to provide the location information to IMS. In case of location information to IMS, TAC information as well as ECGI information is required for the remote UE.

For the purpose of these applications, when a UE is behind a ProSe UE-to-Network relay (so it is a Remote UE for this ProSe UE-to-Network relay), the serving cell of this Remote UE is the cell serving the ProSe UE-to-Network relay. So, the announcement of the ECGI by a ProSe UE-to-Network relay allows Remote UEs served by a ProSe UE-to-Network relay to receive the value of the ECGI of the cell serving the ProSe UE-to-Network relay. This enables the reporting of this ECGI for these applications.

An example of an application requirement may be the dynamic activation of eMBMS in the cell where the ProSe UE-to-Network relay is camping, if there is a sufficient number of devices behind the ProSe UE-to-Network relay, in order to avoid e.g. unicast distribution of multiple application streams of the same content in unicast mode to different devices under the same ProSe UE-to-Network relay (note that aggregation of unicast streams at an agent in the ProSe UE-to-Network relay is not possible when the relay is behaving as Layer 3 device).
For the purpose of IMS support in the remote UE, when a UE is behind a ProSe UE-to-Network relay (so it is a Remote UE for this ProSe UE-to-Network relay), the serving cell of this Remote UE is the cell serving the ProSe UE-to-Network relay. So, the announcement of the ECGI and TAC by a ProSe UE-to-Network relay allows Remote UEs served by a ProSe UE-to-Network relay to receive the value of the ECGI and the value of the TAC of the cell serving the ProSe UE-to-Network relay. This enables the reporting of UE location information to IMS.

The ECGI and TAC obtained by a relay should be used by applications that can handle it appropriately (e.g. impact on location service relaying on ECGI or TAC should be understood and alternate location methods may be more appropriate in certain domain of application). So, it is application dependent whether the ECGI or TAC obtained by a relay can be used or not and how the application reports it to the server (i.e. whether an explicit indication is needed this is obtained by a relay, or not).

Editor's note:
This feature needs to be supported if the dynamic activation of eMBMS content distribution based on application layer ECGI reporting is supported in Rel‑13. The interaction between the dynamic establishment of eMBMS based on application layer ECGI reporting and any potential RAN-level counting needs to be studied as part of the work on dynamic activation of eMBMS content distribution based on application layer ECGI reporting.
/// 2nd change ///
7.2.2.3
Cell ID announcement procedure

The following procedure outlined in figure 7.2.2.3.1 allows an authorized public safety UE, based on application requirements outside the scope of the present procedure, to request a ProSe UE-to-Network Relay to announce the EUTRAN Cell Global ID (ECGI) and Tracking Area Code(TAC) of the Cell serving the ProSe UE-to-Network Relay.



Figure 7.2.2.3.1: Cell ID announcement request procedure
1)
A UE has discovered a ProSe UE-to-Network relay and an application requires serving cell ECGI or TAC reporting even when it is behind a relay (i.e. the application benefits from this value even if it is the value of the cell serving the relay and not the UE directly).

2)
The UE sends to the ProSe UE-to-Network relay a Cell ID Announcement Request() to support the needs of such application, which indicates requests like ECGI or TAC or both
3)
The ProSe UE-to-Network relay acknowledges receipt of the request in step 2 with a Cell ID Announcement Request (ECGI_Announcement_Request_Refresh Timer). The ECGI_Announcement_Request_Refresh Timer, (configurable in the ProSe UE to network relay) is provided to the UE so that when this timer elapses the UE shall repeat the Cell ID Announcement Request procedure if it still needs obtain the ECGI or TAC. If a UE does not execute the Cell ID Announcement Request procedure when this ECGI_Announcement_Request_Refresh Timer expires and no other UE request ECGI or TAC announcement before the ECGI_Announcement_Request_Refresh timer expires in the UE-to-Network relay, then the relay shall stop announcing the ECGI or TAC of the serving cell.

4)
The ProSe UE-to-Network Relay announces the ECGI or TAC of the serving cell by sending a Cell ID Announcement (ECGI, TAC) using a Relay Discovery Additional Information announcement on discovery transport. This is repeated periodically with a configurable frequency (normally Higher than the one related to the ECGI_Announcement_Request_Refresh Timer) until there is no UE requesting to announce the ECGI or TAC as determined by the ECGI_Announcement_Request_Refresh Timer running in the ProSe UE-to-Network relay.

5)
The ProSe UE-to-Network Relay may at any time detect the ECGI or TAC of a new serving cell it is happening to be camping on

6)
Step 5 triggers the ProSe UE-to-Network Relay to announce the ECGI or TAC of the serving cell immediately and repeat it periodically with a configurable frequency as in step 4 until there is no UE requesting to announce the ECGI or TAC as determined by the ECGI_Announcement_Request_Refresh Timer running in the ProSe UE-to-Network relay.

/// 3rd change ///
6.1.2.1
General

The following use cases for public safety discovery are supported:
-
UE-to-Network Relay Discovery.

-
Determination is needed regarding within the ProSe Communication which user(s) are in ProSe Communication range at any given time (shortly referred to as "Group Member Discovery").

-
UE-to-UE Relay Discovery.

The following parameters are common to all of UE-to-Network Relay Discovery, Group Member Discovery and UE-to-UE Relay Discovery:

-
Message type: Announcement (Model A) or Solicitation/Response (Model B) , Relay Discovery Additional Information (Model A).

-
Discovery type: indicates whether this is UE-to-Network Relay Discovery, Group Member Discovery or UE-to-UE Relay Discovery.

The following parameters are used in the UE-to-Network Relay Discovery Announcement message (Model A):

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a Relay Service Code. 

-
Announcer info: provides information about the announcing user.

-
Relay Service Code: parameter identifying a connectivity service the ProSe UE-to-Network Relay provides to Public Safety applications. The Relay Service Codes are configured in a ProSe UE-to-Network relay for advertisement. Additionally, the Relay Service Code also identifies authorized users the ProSe UE-to-Network relay would offer service to, and may select the related security policies or information e.g. necessary for authentication and authorization between the Remote UE and the ProSe UE-to-Network Relay (e.g. a Relay Service Code for relays for police members only would be different than a Relay Service code for relays for Fire Fighters only, even though potentially they provided connectivity to same APN e.g. to support Internet Access). The definition of values of the Relay Service Code are out of scope of ProSe specification.
-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.

NOTE 1: A ProSe Relay UE ID should be uniquely associated with a Relay Service Code.

NOTE 2: ProSe Relay UE ID in the announcement message does not imply that the ProSe UE-to-Network Relay has established the indicated connectivity to the network.

The following parameters are used in the UE-to-Network Relay Discovery Solicitation message (Model B):

-
Discoverer info: provides information about the discoverer user.

-
Relay Service Code: information about connectivity that the discoverer UE is interested in. The Relay Service Codes are configured in the Prose Remote UEs interested in related connectivity services.

-
ProSe UE ID: link layer identifier of the discoverer that is used for direct communication (Model B).
The following parameters are used in the UE-to-Network Relay Discovery Response message (Model B):

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a Relay Service Code.

NOTE 3:
It is up to stage 3 specifications how the ProSe UE-to-Network Relay indicates in the response message which Relay Service Code it can support.

NOTE 4:
a ProSe Relay UE ID should be uniquely associated with a Relay Service Code.

NOTE 5:
ProSe Relay UE ID in the response message does not imply that the ProSe UE-to-Network Relay has established the indicated connectivity to the network.
-
Discoveree info: provides information about the discoveree.

-
Radio Layer Information: contains information about the radio layer information, e.g. radio conditions between the eNB and the UE-to-Network Relay, to assist the Remote UE selecting the proper UE-to-Network Relay.

Editor's Note: The details of Radio Layer Information parameters are to be identified and if agreed then to be defined by RAN WGs.

The following parameters are used in the Group Member Discovery Announcement message (Model A):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.

-
Announcer info: provides information about the announcing user.

The following parameters are used for Group Member Discovery Solicitation message (Model B):

-
Source ProSe UE ID: link layer identifier of the source UE that is used for subsequent direct communication.

-
Discoverer info: provides information about the discoverer user.

-


-
Target Info: provides information about the targeted discoverees (single user or group).

The following parameters are used for Group Member Discovery Response message (Model B):

-
ProSe UE ID: link layer identifier that is used for subsequent direct communication.

-
Discoveree info: provides information about the discoveree.

The following parameters are used for UE-to-UE Relay Discovery:

-
ProSe UE ID: link layer identifier that is used for direct communication.

-
Announcer/Discoverer info: provides information about the announcing or discoverer user.

-
Remote User Info: provides information about the user of a Remote UE.

-
Discoveree info (Model B): provides information about the discoveree.

The following parameters can be used in Relay Discovery Additional Information:

-
ProSe Relay UE ID: link layer identifier that is used for direct communication and is associated with a Relay Service Code.

-
Announcer info: provides information about the announcing user.

- 
TMGI: indicates the MBMS service the ProSe UE-Network Relay is relaying

- 
ProSe Layer-2 Group ID: link layer identifier of the group that transmits the MBMS traffic corresponding to the TMGI.
- 
ECGI: indicates the ECGI of the serving cell of the ProSe UE-Network Relay
- 
TAC: indicates the TAC of the serving cell of the ProSe UE-Network Relay
A single Relay Discovery Additional Information Message may carry: 

- 
the EGCI or TAC or both that the ProSe UE-Network Relay is camped on or; 

- 
one or more advertised TMGIs and their corresponding ProSe Layer-2 Group IDs up to the maximum allowed message size or;

 - 
the EGCI or TAC or both that the ProSe UE-Network Relay is camped on and one or more advertised TMGIs and their corresponding ProSe Layer-2 Group IDs up to the maximum allowed message size.

The following parameters have a fixed size of maximum 64 bits: Announcer Info, Discoverer Info, Discoveree Info and Target Info. The definition of these parameters is out of ProSe scope.
NOTE 6: 
The size of these parameters is to be reviewed during Stage 3 work.
NOTE 7: 
Any mapping between application layer user identifiers of larger size to the fixed size of Announcer/ Discoverer/ Discoveree Info or Target Info is out of ProSe scope.
The Announcer Info, Discoverer Info and Discoveree Info refer to the same parameter that takes on a different name depending on the Public Safety Discovery message. It is provided to the UE during provisioning time (e.g. similar to how ProSe Layer-2 Groups are provisioned in Rel-12). 

The Relay Service Code(s) are provided to the UE and ProSe UE-to-Network Relay during provisioning time (e.g. similar to how ProSe Layer-2 Groups are provisioned in Rel-12). It is assumed that the remote UEs are provisioned in advance with the Relay Service Codes corresponding to the ProSe UE-Network Relays they are allowed to access. 

The following are the provisioning options for Announce Info/Discoverer Info,/Discoveree Info and Relay Service Code:

-
Configuration in the UICC.

-
Provisioning in the ME from the Direct Provisioning Function (DPF).

-
Provisioning in the ME from a 3rd party public safety provider application server (e.g. GCS AS as in TS 23.468 [15]). If UE receives the same set of data from AS that has been previously provided by DPF then UE uses the data set provided by AS.

The Target Info parameter is not provisioned in the UE. It is provided by the application layer in the UE (e.g. manually selected by the user from a contacts list).

Alternative 2(changes on TS23.228)
Proposal 1: It is proposed that a new access type is defined for EPS access via ProSe UE2NW relay. And, in case of the new access type the UE location information is not delivered and, even if delivered, neglected in the IMS core.
/// 1st change ///
E.7
Retrieval of Network Provided Location Information in GPRS/EPS

Information related to the location of the user provided by the access network may be required in IMS in order to comply with regulatory requirements (e.g. data retention, lawful interception) and/or in order to enable certain types of added value services based on the user's location.

Depending on usage scenario, the following mechanisms are defined and can be used to retrieve the user location and/or UE Time Zone information from the access network when using GPRS and/or EPS to access IMS:

-
The P‑CSCF can retrieve the user location and/or UE Time Zone information using PCC mechanisms as specified in TS 23.203 [54] and in TS 29.214 [12]. Operator policy determines whether to provide the the user location and/or UE Time Zone information from the access network in the INVITE request or within a subsequent message of the dialog.

-
When the user location and/or UE Time Zone information is required from the access network but not already available (e.g. when required in an INVITE request, when it is needed prior to session delivery, or when call is broken out to a MGCF), an IMS AS can trigger the retrieval of the user location and/or UE Time Zone information from the SGSN/MME via the HSS as specified in TS 29.328 [79] and as described in clause 4.2.4a.

Operator policies at P-CSCF and IMS AS need to be coordinated in order to ensure that the appropriate method to retrieve the user location and/or UE Time Zone information is used for specific scenarios according to operator's preferences. The IMS entity that retrieves the user location and/or UE Time Zone information shall have the capability to further distribute the information to other IMS entities once it has been retrieved. User location and/or UE Time Zone information provided in the signaling by the network shall be possible to distinguish from user location information provided by the UE. The transfer of the user location and/or UE Time Zone information within IMS signalling shall not affect the transfer of any UE provided user location information. Information flows on how user location and/or UE Time Zone information can be further distributed within IMS depending on the alternative mechanism used can be found in Annex R.
NOTE:
In case of using EPS via ProSe UE-to-Network to access IMS, the UE uses a specific access type to indicate ‘accessing viaProSe UE-to-NW relay’ and does not provide a user location information to the IMS and, even if provided, is negligible.
The level of granularity of user location information may be changed at network/trust boundaries. Thus, the level of user location information granularity that can be retrieved by an IMS AS via the HSS-based procedures in roaming scenarios depends on inter-operator agreement, and needs to be aligned with policies in the P-CSCF.
/// 2nd change ///
Annex R (Informative):
Distribution of Network Provided Location Information within IMS

R.1
General

This annex describes how the user location and/or UE Time Zone information can be further distributed to IMS entities once it has been retrieved by either P-CSCF or an IMS AS. The exact mechanism for how the user location and/or UE Time Zone information are obtained is not described in this annex.

Information related to the location of the user provided by the access network may be required in IMS in order to comply with regulatory requirements (e.g. data retention, lawful interception) and/or in order to enable certain types of added value services based on the user's location.

To simplify the infomation flows, the IMS AS shown in the figures can represent several AS's. The CSCF represents the I-CSCF and/or the S-CSCF.

For the P-CSCF case in the originating side, the P-CSCF can, depending on operator policy, retrieve the user location and/or UE Time Zone information either before sending the INVITE towards the terminating side or upon reception of the SDP answer from the terminating side.

The transfer of the user location and/or UE Time Zone information within IMS signalling does not affect the transfer of any UE provided user location information. User location and/or UE Time Zone information provided in the signaling by the network will be distinguished from user location information provided by the UE.
NOTE:
In case of using EPS via ProSe UE-to-Network to access IMS, the UE uses a specific access type to indicate ‘accessing viaProSe UE-to-NW relay’ and does not provide a user location information to the IMS and, even if provided, is negligible.
R.2
Session Establishment/Modification at Mobile Origination - Location Info in Request

This information flow shows the procedure when operator policy requires the user location and/or UE Time Zone information to be included within IMS session establishment/modification signalling before sending the INVITE towards the terminating side.
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Figure R.2 -1: Mobile origination (user location and/or UE Time Zone information included within INVITE)

1.
The UE sends a SIP INVITE request. It can contain user location information provided by the UE.
2.
The P-CSCF obtains the user location and/or UE Time Zone information from the access network.

3.
The P-CSCF includes the user location and/or UE Time Zone information obtained from the access network and sends the INVITE towards the next hop together with the user location information provided by the UE.

4.
If an AS is to be invoked for this session, the S-CSCF (or I-CSCF) sends the INVITE towards the AS, including the user location and/or UE Time Zone information (assuming the AS is in the same trust domain).

5.
The AS sends the INVITE towards the S-CSCF, still containing the user location and/or UE Time Zone information.

6.
The S-CSCF routes the INVITE towards the terminating side. The user location and/or UE Time Zone information may be removed or modified (e.g. to change location granularity to just indicate the serving PLMN) before routing outside the trust domain.
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