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Introduction

At SA2#107 it was agree to include in TR 23.713 a possible solution in rel-13 for the UE-to UE relay case could be based on a flooding mechanism with the constraint the relay just forward on one hop (so there are two hops in total from the source.).
The drivers for this solution in Rel-13 are very simple:

1) It achieves the maximum possible level of coverage allowed

2) It has no RAN impact in that is reuses the rel-13 1:M communications paradigm

An objection that has been raises (rightfully) is that if all UE's in PS missions are enabled to act as UE to UE relay then the flooding approach is wasteful of radio resources if there is a needless replica of packets. 
Of course on one hand the flooding approach allows the maximum guarantee that there is maximum reachability, but the cost is suboptimal radio resources usage and the reception of potentially several duplicates of the same packets (and of course there may be some impact on processing power consumption). So a possible remedy is to selectively configure a minimum set of devices to act as UE to UE relays so the negative effects just mentioned are minimized. This is to say that the use of this UE to UE relay should be coming with some sort of "best usage practices".
Other approaches that would build an optimum distribution would require Layer two impacts that are not feasible due to RAN schedule and priorities in Rel-13. Alternately, some IP layer protocols may be used to self organize a ProSe UE to Ue relay selection, but they are no further investigated in this release. It should also be considered that this relaying behaviour may not be mainstream to offer extended range in mission critical scenarios, and rather deployable systems may be a more commonly used method to provide extended coverage, with ProSe UE-to-UE relays used just in cases where a more organized coverage is not available.

Conclusion
Based on the analysis here above it is proposed that the UE to UE relay based on flowing is the approach selected for rel-13, and any further optimizations are explored in a future release when RAN schedule permits that. This is based on the assumption a subset of the devices may be configured to operate as a stateless ProSe UE-to-UE relay rather than all devices, where ti makes sense to save battery power and radio resources vs. obtaining the maximum possible coverage at all time.
It is proposed the following changes to TR 23.713 are agreed:

=============first proposed change=========================
7.4
Solution for ProSe UE-UE Relays (stateless forwarding)
7.4.1
Functional Description

There is no single target UE in a point-to-multipoint group communication, instead there will be a potentially large population of UEs (users) that will want to receive communications for the Group concerned.  Likewise, the source UE for group traffic packets will change as different users request to talk.  For any given listening (receiving) UE (UErx1), an appropriate relay node given an initial source (transmitting) UE (UEtx1) will not necessarily be an effective relay node when the right to talk changes to a different UE (UEtx2).

Typical MCPTT communication will involve multiple, and often frequent, changes of the source point of the traffic.  At any point in time voice packets generated at the current source UE will (ideally) need to be communicated to all other UEs affiliated to the relevant communications group and using one-to-many ProSe Direct Communication in that geographic location.  The discovery and establishment of static or semi-static point-to-point relay relationships will not address the fluid nature of the relationships between UEs, due to their mobility, nor will it address the frequent and unpredictable change of source UE.

Given the mobility of UEs and the frequent change of data source a different approach is required in order to provide effective UE-to-UE relay support for a population of users at an incident location engaging in group communication.

7.4.2
Procedures

7.4.2.1
Forwarding of ProSe Group Communications by Stateless ProSe UE-UE Relay (without UE-UE Relay discovery)
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Figure 7.4.2.1.1: Forwarding of ProSe Group Communications by Stateless ProSe UE-UE Relay
1.
UE-1, if it desires the communication to be relayed, sets the TTL(IPv4)/Hop Limit(IPv6) in the IP multicast packet to "2" and sends the IP data to the IP multicast address using the ProSe Layer-2 Group ID as Destination Layer-2 ID as defined in clause 5.4.2 One-to-many ProSe Direct Communication transmission of TS 23.303 [3]. If no relaying is desired UE-1 will set it to "1".


UE-2 receives the IP data sent by UE-1 as defined in clause 5.4.3 One-to-many ProSe Direct Communication reception of TS 23.303 [3].
2.
UE-2 is enabled or configured as a Stateless UE-to-UE Relay for the ProSe Layer-2 Group ID of the received packet and if the TTL (IPv4)/Hop Limit(IPv6) is >1 then it decides to relay the packet.


3.
UE-2 forwards the IP packet received from UE-1 using the ProSe Layer-2 Group ID as Destination Layer-2 ID as defined in clause 5.4.2 One-to-many ProSe Direct Communication transmission of TS 23.303 [3], after setting the TTL(IPv4)/Hop Limit(IPv6) in the IP multicast packet to "1". The Source Layer-2 ID is set to the ProSe UE ID (i.e. link-layer identifier) of UE-2.

UE-3 receives the IP data forwarded by UE-2. If a UE receives the same packet via multiple ProSe UE-to-UE Relays or from a ProSe UE-to-UE Relay and the original source, the UE application discards any received duplicate data packet(s) based on application layer mechanisms.
7.4.3
Impact on Existing Entities and Interfaces

The stateless ProSe UE to UE relay has no impact on existing interfaces, but it is based on the existing PC5 1:M ProSe communications capabilities augmented with some logic that allows the stateless ProSe UE- to-UE relay to perform a packet forwarding vs. drop decision based solely on IP layer information.
7.4.4 
Topics for further study on ProSe UE-UE Relays (stateless forwarding)
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7.4.5
Conclusions on ProSe UE-UE Relays (stateless forwarding)

In this release it is agreed to proceed with the adoption of a Stateless ProSe UE to UE relay. This is a solution that in cases where there are X UEs that are all within each other's range and are all enabled or configured to act as a ProSe UE-to-UE Relay there will be (X-1) redundant retransmissions. To mitigate this, a subset only of the devices should be configured to act as Stateless ProSe UE to UE relay, as a best practice. It is possible as an option to use IP layer neighbour discovery protocols (e.g. such as MANET-NHDP RFC 6130) to perform neighbour discovery and relay self-selection in a self-organising manner, but this is no further investigated in this release and is considered outside 3GPP scope. It is assumed a Public safety UE may use a stateless ProSe UE to UE relay while not being required to support Stateless ProSe UE-to-UE  relay function.
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