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Abstract of the contribution: This paper updates the solution using IP Multicast in the UE-to-Network Relay in section 7.2.2.4 to make the description of the solution complete and clarifies the impacts of the solution on existing network elements and interfaces.
Introduction

The current description in section 7.2.2.4 (Multicast/Broadcast traffic support using IP Multicast on Relay) is not complete:

· some details (e.g. the case of IPv6, handling of multicast packets in the ProSe UE-to-Network Relay) are missing;

· the open issue how to associate the IP multicast address with the ProSe layer 2 Group ID is removed as a possible solution (using PC5 signalling) is included in the description;
· the description of some steps are not accurate (e.g. naming of IGMP messages); and

· step 9 is not necessary in the procedure and thus it is removed.

This paper updates that section of the TR to make the description of the solution complete and clarifies the impacts of the solution on existing network elements and interfaces.
Proposal
The following changes are proposed in TR 23.713.
********* Start of Changes ********
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********* Next Changes ********
7.2.2.4

Multicast/Broadcast traffic support using IP Multicast on Relay

This procedure may be used as an alternative to that of clause 7.2.2.2, or as the result of the ProSe UE-to-Network Relay not supporting that procedure and/or the network not providing eMBMS service to the ProSe UE-to-Network relay.
There may be multiple ProSe UEs ("Remote UEs") belonging to the same group in contact with one ProSe UE-to-Network Relay. To enable battery (and radio) efficient transmissions from the ProSe UE-to-Network Relay for this group the steps presented in Figure 7.2.2.4.1 occur:
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Figure 7.2.2.4.1: Multicast/Broadcast traffic support using IP Multicast on Relay
0)
While in network coverage the "Remote UE" is configured with the contact name (URL) or IP address of the Control Plane part of Group Call Service Application Server.

NOTE 1: the Control Plane and User Plane parts of the GCS AS can be combined in one node.

1)
The ProSe Relay UE is authorised to act as a PS Relay (or rejected) by its MME when it attempts to activate the ProSe Relay PDN. The ProSe Relay PDN is an intranet. When the ProSe Relay UE activates the ProSe Relay PDN, the PCO carries an indication as to whether it supports IP Multicast. This indication is transferred to the Control Plane part of the GCS AS. The mechanism to do this is FFS. By configuration, the GCS AS knows whether or not the ProSe Relay PDN’s PDN GW supports IP Multicast.

2)
After the Remote UE contacts the ProSe UE-to-Network Relay, the ProSe UE-to-Network Relay allocates the Remote UE a locally significant IP address.

3)
The Remote UE contacts the Control Plane part of GCS AS and is authorised and authenticated (or rejected).

4a)
The Control Plane part of GCS AS informs the Remote UE of the IP Multicast address(es) that the Remote UE’s group is using (and – to avoid tracking –those IP multicast addresses that will be used by the group in the short term future). The IP Multicast Address(es) identify the User Plane part of the GCS AS that is performing the Unicast Bridging of the group communication.  

4b)
The GCS AS notes that the Remote UE is using this ProSe UE-to-Network Relay and (until step 10) uses unicast to distribute data to this Remote UE (this is in case the ProSe UE-to-Network relay or PDN GW do not support IP Multicast).

5)
The Remote UE sends an IGMP Membership Report (MLD Multicast Listener Report in case of IPv6) to the ProSe UE-to-Network Relay to join the multicast group.
6)
The ProSe UE-to-Network Relay shall act as an IGMP Proxy (MLD proxy in case of IPv6) as specified in RFC 4605 [X1]. If the ProSe UE-to-Network Relay is not already a member of that IP multicast group, the ProSe UE-to-Network Relay sends the IGMP Membership Report (MLD Multicast Listener Report in case of IPv6) to the PDN GW serving the ProSe Relay PDN to join the multicast group.

7)
If not already a member of that IP multicast group that PDNGW performs the necessary steps (e.g. using Protocol Independent Multicast mechanisms) to receive that group’s media from the User Plane part of the GCS GW. The
 ProSe UE-to-Network Relay  is added to the PDN GW’s (ProSe UE-to-Network Relay’s) IP multicast distribution tree.


8)
The User Plane part of the GCS AS sends the media on both the IP unicast and IP multicast paths to the Remote UE.

9)
When the ProSe UE-to-Network Relay receives IP packets on the Relay PDN containing an IP multicast address, it checks whether it has any Remote UEs for that group, and if it has one or more, the Relay then transmits that packet on the radio interface towards the Remote UE(s). During the forwarding there is no need to perform NATting as it is described in RFC 5135 [X2]. The ProSe UE-to-Network Relay transmits the packet using a ProSe Layer-2 Group ID that corresponds to the 24 low order bits of the IP multicast address. 


Having received the IP multicast address in step 4a, the Remote UEs filter out the received frames based on the ProSe Layer-2 Group ID contained in the Destination Layer-2 ID and deliver the enclosed packet to the upper layers. The IP stack further filters the received packets based on the Group IP multicast address.

The "Remote UE" may also have been configured with security parameters corresponding to this ProSe Layer-2 Group ID using existing procedures defined in TS 33.303 [11].

Editor's note:
the exact mechanism to associate the IP multicast address with the ProSe layer 2 Group ID is FFS. Also the above security mechanism is FFS, Alternative(s) e.g. involving PC5 control plane signalling may be proposed.
1310)
When a Remote UE receives its group's media on the IP multicast address, the Remote UE informs the Control Plane part of GCS AS that it has successfully joined the multicast group.

11)
The User Plane part of the GCS AS then sends the media for that group for that Remote UE only on the IP multicast address.

7.2.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
· the proposed solution in 7.2.2.4 requires 
· - 
the ProSe Relay PDN’s PDN GW supports IP multicasting in downlink direction;

· -
the ProSe UE-to-Network Relay supports forwarding of IP multicast packets in downlink direction, and IGMP and/or MLD proxy.
· -
GCS AS supports IP multicast
********* End of Changes ********
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