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Abstract of the contribution: This contribution proposes to reuse the ProSe Layer-2 Group ID allocated by the application PC5 for relay of eMBMS traffic.
Introduction

In Last SA2 meeting ,the procedure for TMGI advertisement and eMBMS traffic relay was agreed. The remote UE forwards the TMGI to Relay node and the Relay node allocates a specific ProSe Layer-2 Group ID for this TMGI and sends the ProSe Layer-2 Group ID to remote UE. The ProSe Layer-2 Group ID is used as the target L2 address for the following eMBMS traffic relay in PC5. 
Actually in R12 the remote UE may already have been allocated a ProSe Layer-2 Group ID. Please refer to the section 4.5.1.1.2.3.3
the following information for one-to-many ProSe Direct Communication is provisioned from DPF or from the 3rd party public safety provider application server:

-
ProSe Layer-2 Group ID;

-
ProSe Group IP multicast address

-
Indication whether the UE should use IPv4 or IPv6 for that group

-
For a specific Group configured to operate using IPv4, optionally an IPv4 address to be used by the UE as a source address. If none is provisioned, then the UE shall use Dynamic Configuration of IPv4 Link-Local Addresses IETF RFC 3927 [16] to obtain a link local address for the Group.

-
Include group security related content for one-to-many ProSe Direct Communication.

The proposal here is to reuse the ProSe Layer-2 Group ID from from DPF or from the 3rd party public safety provider application server for eMBMS traffic relay in PC5. The advantages comparing to the existing solution are listed below.
1)   Reduce the complexity for remote UE. The remote UE only maintains one ProSe Layer-2 Group ID for one group and can receive both the eMBMS traffic from Relay Node and also communication from other remote UEs in the same ProSe Layer-2 Group ID.
2)   Reduce the service interruption when the remote UE reselects a different Relay Node. When the remote UE changes location and selects a different Relay Node, as the new Relay Node forwards the eMBMS traffic by using the same ProSe Layer-2 Group ID per TMGI, the remote UE will not need to wait for the response from new Relay Node and receive the eMBMS traffic. So it can reduce the service interruption.

3)   Same security keys as one to many communication between remote UEs can be reused. The ProSe Layer-2 Group ID is used for bearer level security for one to many communication.  Reusing the same ProSe Layer-2 Group ID for eMBMS traffic relay make it possible to reuse the same bearer level security keys as one to many communication between remote UEs. This has to be further studied in SA3.
Proposal

It is proposed to approve the following changes.

/*************First Change Start**************/
7.2.2.2  
TMGI advertisement and eMBMS traffic relay
The following procedure illustrated in Figure 7.2.2.2-1 here below is used by a ProSe-enabled Public safety UE to request a ProSe UE-to-Network relay to start monitoring a specific TMGI availability and that the ProSe UE-to-Network relay broadcasts this TMGI on a broadcast channel when it is detected on the MCCH of the serving cell. The eMBMS traffic related to this TMGI, if available, is also forwarded to the remote UE's served by the relay over a one-to-many link identified by a specific ProSe Layer-2 Group ID associated with the TMGI when the procedure is executed.
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Figure 7.2.2.2-1: TMGI monitoring request procedure
1) The UE has successfully discovered the ProSe UE to Network Relay and has obtained (perhaps after a one to one communication sessions with the relay) from a Group communication application a TMGI the UE should use to receive related eMBMS content. The UE obtains the TMGI it is interested in and associated ProSe Layer-2 Group ID used for One to Many communication for this group either by static configuration or by interaction with the Group Communication Application. This interaction can happen before or after the UE has joined the relay.
2) The UE sends to the ProSe UE-to-Network relay a TMGI Monitoring Request(TMGI, ProSe Layer-2 Group ID) where TMGI is the value obtained at step 1.

3) The ProSe UE-to-Network relay acknowledges receipt of the request in step 2 with a TMGI Monitoring Response(TMGI_Monitoring_Refresh Timer). The ProSe Layer-2 Group ID is used to forward to Remote UEs the eMBMS content related to the TMGI value received at step 2. The TMGI_Monitoring_Refresh Timer (configurable in the ProSe UE to network relay) is provided to the UE so that when this timer elapses the UE shall execute the TMGI monitoring request procedure if it still needs to monitor the TMGI. If a UE does not execute the TMGI Monitoring Request procedure when this TMGI_Monitoring_Refresh Timer expires in the UE and no other UE in executes the refresh procedure for this TMGI, then when  the TMGI_Monitoring_Refresh Timer for the TMGI expires in the relay, the relay shall stop monitoring the TMGI and also to forward any related content if it was doing so.

4) The ProSe UE-to-Network Relay detects the TMGI it has been requested to monitor

5) Upon detection of the TMGI, the ProSe UE-to-Network relay broadcasts availability of the TMGI by sending a TMGI Announcement(TMGI) message over a broadcast channel. This is repeated with a configurable (in the ProSe UE to Network Relay) repetition interval which should normally be smaller than the TMGI_Monitoring_Refresh Timer. The value of the TMGI may be used by devices discovering the UE-to-Network relay as a preference criterion for Relay selection, if they are interested in the TMGI the relay is advertising.

6) The UE detects the announcement of step 5 and subsequently starts to receive the broadcast content on the PC5 ProSe one-to-many link associated to the ProSe Layer-2 Group ID , and may release unicast distribution leg if any was being used.

7) Upon detection of loss of TMGI, the ProSe UE-to-Network relay stops broadcasting availability of the TMGI. It may also (optionally) send a positive indication of loss of TMGI so as to accelerate loss of TMGI detection in the UE (not shown in the procedure). The UE may request a unicast distribution leg from the GCSE AS

8) The UE stops receiving the broadcast content on the PC5 ProSe one-to-many signalling link associated to the ProSe Layer-2 Group ID.
NOTE 1: the relative ordering between step 7 and 8 may be dependent on when the eMBMS content becomes unavailable in the cell.

/************First Change End************/
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