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Abstract of the contribution: In this contribution, a new procedure is proposed that when the relay UE is not in the eMBMS area, the Relay UE is able to receive a copy of group data in Uu interface and broadcast the group data to multiple Remote UEs it is serving. 
1. Discussion
1.1 Support unicasting downlink group data to Relay UE
In the current TS, the procedures have already supports the unicast relay and eMBMS relay. However, When the Relay UE is not the eMBMS area, if the Relay UE is serving for multiple Remote UEs in the same group, the Relay UE has to receive multiple copies of the same group data in Uu interface, then relays to the Remote UE respectively, 
To save the bandwidth in Uu interface for the group data, a new procedure supports unicasting downlink group data to Relay UE shall be added. It means when multiple Remote UEs request data of same group, the AS only deliver one copy of group data to the Relay UE, then the Relay UE broadcasts the group data to the Remote UEs who desires to listen.
1.2 Use a dedicated IP address for the group.
When the remote UE requests group data from the Group Communication Application, it uses its own IP address normally. However, it is not suitable in relay group data scenario, as destination IP address for the downlink group data is the IP address of the remote UE. Other remote UEs do not receive the downlink IP packet as the destination IP address is not correct. In this case, it is proposed to use a dedicated IP address when the Relay UE relay the group data.
1.3 Limit the group data to one copy in Uu interface.
It is possible that multiple Remote UEs, which are served by a Relay UE, request data of a same group. In this case, multiple copies of group data are sent to the Relay UE, which wastes the value bandwidth in the Uu interface. Some new steps are needed to limit the group data to only one copy.

2. Proposal
It is proposed to add the following description in TR 23.713.
* * * * Start of 1st Change * * * *
7.2.2.X Unicasting downlink group data to UE-to-Network Relay 
The ProSe UE-to-Network Relay function includes support for the relay of group content received from Uu interface to Remote UEs served by the UE-to-Network Relay, when eMBMS is unavailable. This functionality allows for the relaying of group content related with a specific Group ID as requested by served remote UEs by unicasting the downlink data to the Relay UE. The ProSe UE-Network Relay is a Layer-3 relay. 
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 Figure 7.2.2.X -1: Relay Group Data by unicasting procedure
1. The Remote UE obtains the relay service from the Relay UE as described in clause 7.2.2.1. 
2. The Remote UE sends a Group Monitoring Request Message (Group ID) to the Relay UE for relaying the group data.
3. The Relay UE allocates an Group IP address and a ProSe Layer 2 Group ID_traffic. The Group IP address and ProSe Layer 2 Group ID_traffic is dedicated for the group represented by the Group ID, i.e. different Remote UEs request data of the group are allocated the same IP address and ProSe Layer 2 Group ID_traffic. The Relay UE sends a Group Monitoring Response (IP address of the group, IP address of the Relay UE, ProSe Layer-2 Group ID _traffic, Group_Monitoring_Refresh Timer) to the Remote UE. 
Step 4-5 are executed when the Remote UE can’t monitor the Group ID that it desires to listen from the Relay UE.
4. The Remote UE uses the Group IP address to request unicast distribution of group data from the Group Communication Application. 
NOTE 1: The IP address can be used as in different way, e.g. as the source IP address of the IP packet to request for group data, or as the IP address in SDP if SIP is used.
5. After the Remote UE successfully requests unicast distribution the group data from the Group Communication Application, it sends a Group Monitor Success (Group ID) to the Relay UE.
6. The Relay UE responses with a Group Monitor ACK (Group ID), then starts to broadcast the Group ID.
NOTE 2: There’s a case that multiple Remote UEs, which are served by a same Relay UE, request data for a certain group before the Relay UE advertises the Group ID, i.e. relays the group data. In this case, the Relay UE may receive more than one Group Monitor Success with same Group ID. To limit the unicast distribution, the Relay UE only responds with a Group Monitor ACK to the first Group Monitor Success, while responds with a Group Monitor NACK to the rest Group Monitor Success messages. The only one Remote UE which receives the Group Monitor ACK Message shall maintain the unicast distribution from the ProSe Group Application, while the Remote UEs which receive the Group Monitor NACK shall release its unicast distribution respectively. 
7 When the Relay UE receives data packet for the group (i.e. the Destination IP address of the IP packet is the IP address for the group), it broadcasts the data with the corresponding ProSe Layer 2 Group ID_traffic.
8 When the Remote UEs detect the announcement of the Group ID, it starts to receive the broadcast content on the PC5 with the one to many link associated to the ProSe Layer 2_Group ID_traffic defined at step 3.
* * * * End of 1st Changes * * * *
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