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Summary
In R’12, Multicast from the ProSe UE-Network Relays to the end/remote UEs was discussed and a potential solution based on IP Multicast in the Layer 3 relay was documented in section 6.3.11.2.3 of TR 23.703.
Time pressures on Release 12 then resulted in the postponement of the Relay Multicast work and then the whole Relay topic to Release 13.

Currently work on Multicast from Relays in R’13 TR 23.713 has focussed on the combination of multicast on the network to relay link and on the link from relay to Remote UEs. However, this combination places requirements on the network that may not be achievable in real life (e.g. the network may be from a VPLMN or using a RAT that does not support eMBMS).

As a consequence, it is still worthwhile examining alternatives that solve the congestion caused by multiple remote UEs (that wish to receive the same content) which do not place dependencies on the VPLMN.

One such alternative is what was described in S2-140382 and included in section 6.3.11.2.3 of TR 23.703.

Proposal

It is proposed that the following revision marked changes are made to TR 23.713 v0.3.0.
************* start of 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 talk 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 talk group the following steps occur:
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 talk group is using (and – to avoid tracking –those IP multicast addresses that will be used by the talk 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 Join (or IPv6 equivalent) to the ProSe UE-to-Network Relay.

6)
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 Join (as an IP packet) to the PDN GW serving the ProSe Relay PDN.

7)
(If not already a member of that IP multicast group ) that PDNGW uses the IGMP Join message to initiate Protocol Independent Multicast mechanisms to receive that group’s media from the User Plane part of the GCS GW.
8)
if either the ProSe Relay PDN’s PDN GW or the ProSe UE-to-Network Relay is already a member of that group, then (respectively) the new ProSe UE-to-Network Relay (new Remote UE) is added to the PDN GW’s (ProSe UE-to-Network Relay’s) IP multicast distribution tree.

9)
Across GC1, the Remote UE informs the Control Plane part of GCS AS that it has requested to join the multicast distribution tree. From its knowledge (obtained in step 1), the GCS AS informs the Remote UE whether the Join attempt will have failed.
10)
The User Plane part of the GCS AS sends the media on both the IP unicast and IP multicast paths to the Remote UE.

11)
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).

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. 
12)
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 [x].
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.
13)
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. ).

14)
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.
The Remote UE periodically contacts the ProSe UE-to-Network Relay UE to keep the NAT binding alive and/or renew (part of) its IP v6 address. Absence of this contact informs the Relay UE that the Remote UE can be removed from its multicast distribution tree.
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 to support IGMP (and/or its IPv6 equivalent) 

7.2.4 
Topics for further study for ProSe UE-Network Relays
The following issues need to be resolved:

-
It is FFS whether the TMGI advertisement by the UE-to-Network relay happens by using Direct Communications one to many using a shared ProSe Layer 2 ID to all UEs the UE-to-Network relay serves; or using a ProSe Layer 2 ID dedicated for a specific application layer group related to the TMGI; or whether the TMGI advertisement happens using discovery signalling.

-
It is FFS whether the messages used by the remote UE to request a UE-to-Network relay to monitor a certain TMGI are at the access stratum or non-access stratum layer.

-
 It is FFS whether a security association between the UE and the UE-to Network relay is per UE or per ProSe Application Group.

-
It is FFS if the IP Address preservation is supported when the Remote UE moves out of the ProSe UE-Network Relay coverage-
It is FFS whether for IPv4 the Prose UE-to-Network relay will have to implement NAT functionality.
-
It is FFS whether and how the EPC is aware of the remote UE’s presence (e.g. for the purpose of authorisation, QoS, LI, etc.) in absence of direct NAS signalling connection between the Remote UE and the MME.
· It is FFS how a ProSe UE-to-Network Relay performs priority handling of Remote UEs.
7.2.5
Conclusions on ProSe UE-Network Relays

The ProSe UE-Network Relay is a Layer-3 relay (i.e. an IP router), as agreed in Rel-12 ProSe.
************ end of modifications  ******************
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