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Abstract of the contribution: This contribution proposes a solution for stateless forwarding using UE-to-UE Relay for inclusion in TR 23.713. It relies on UE-to-UE Relay Discovery described in a companion paper for this meeting (S2-150372).
1.
Discussion
This solution assumes that UEs are continuously performing UE-to-UE Relay Discovery in the background and have an up-to-date image of their immediate neighbours, as well as one-hop neighbours (i.e. remote UEs that are one hop away and reachable through at least one immediate neighbour). It is also assumed that the link-layer identifiers of the immediate and one-hop neighbours are discovered as part of the UE-to-UE Relay Discovery procedure, as described in S2-150372.
To enable communication via UE-to-UE Relay using stateless forwarding it is proposed here to define additional parameters for use at the MAC layer (in addition to Source Layer-2 ID and Destination Layer-2 ID):

· “Relay Layer-2 ID”: a link-layer identity of the UE-to-UE Relay.

· “Direction”: a parameter indicating whether the MAC frame is being transmitted “To the Relay” or “From the Relay”.

When UE-1 wishes to send data to UE-2 via UE-R, the addressing identifiers at the MAC layer are set as follows:

· Source Layer-2 ID = ProSe UE ID (i.e. link-layer identifier) of UE-1

· Destination Layer-2 ID = ProSe UE ID of UE-2

· Relay Layer-2 ID = ProSe UE ID of UE-R

· Direction = “To Relay”
When UE-R forwards the MAC frame to UE-2, the addressing identifiers at the MAC layer are set as follows:

· Source Layer-2 ID = ProSe UE ID of UE-1

· Destination Layer-2 ID = ProSe UE ID of UE-2

· Relay Layer-2 ID = ProSe UE ID of UE-R

· Direction = “From Relay”

The solution applies to both one-to-one and one-to-many communication. In either case the initiating UE selects the potential Relay UE based on the information gathered via UE-to-UE Relay Discovery. In order to reach as many one-hop neighbours as possible, the source UE may send the frame several times through different UE relays.

The existing FFS notes are addressed as follows by the proposed solution:

-
It is FFS whether approaches to limiting the forwarding of packets, by ProSe UE-to-UE Relays, which are especially applicable to group communications should be considered.

The packet forwarding in the proposed solution is limited to one hop.

-
It is FFS whether neighbour discovery protocols (e.g. such as MANET-NHDP RFC 6130) to perform neighbour discovery and relay self-selection in a self-organising manner, should be employed.

Immediate neighbours and one-hop neighbours are discovered using Group Member Discovery and UE-to-UE Relay Discovery. There is no need for other discovery protocols.
-
It is FFS whether all UEs must be UE-to-UE Relay capable and authorized or whether some UEs may benefit from the relay support without themselves offering relay support. If so, appropriates procedures need to be specified.

It is assumed that any UE is able to offer UE-to-UE Relay services. If for any reason the UE does not wish to offer UE-to-UE Relay services, it should simply refrain from participation in UE-to-UE Relay Discovery.
2.
Proposal

It is proposed to add the following text into TR 23.713.

***** 1st 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


UEs are continuously performing UE-to-UE Relay Discovery in the background and have an up-to-date image of their immediate neighbours, as well as one-hop neighbours (i.e. remote UEs that are one hop away and reachable through at least one immediate neighbour). It is assumed that the link-layer identifiers of the immediate and one-hop neighbours are also discovered as part of the UE-to-UE Relay discovery procedure, as described in clause 6.1.2x[S2-15xxxx also submitted for this meeting].

To enable communication via UE-to-UE Relay using stateless forwarding the following parameters are used at the MAC layer (in addition to Source Layer-2 ID and Destination Layer-2 ID):

· “Relay Layer-2 ID”: a link-layer identifier of the UE-to-UE Relay selected for this MAC frame.

· “Direction”: a parameter indicating whether the MAC frame is being transmitted “To the Relay” or “From the Relay”.

When UE-1 wishes to send data to UE-2 via UE-R, the addressing identifiers at the MAC layer are set as follows:

· Source Layer-2 ID = ProSe UE ID (i.e. link-layer identifier) of UE-1

· Destination Layer-2 ID = ProSe UE ID of UE-2

· Relay Layer-2 ID = ProSe UE ID of UE-R

· Direction = “To Relay”
When UE-R forwards the MAC frame to UE-2, the addressing identifiers at the MAC layer are set as follows:

· Source Layer-2 ID = ProSe UE ID of UE-1

· Destination Layer-2 ID = ProSe UE ID of UE-2

· Relay Layer-2 ID = ProSe UE ID of UE-R

· Direction = “From Relay”

Stateless forwarding applies to both one-to-one and one-to-many communication. In either case the initiating UE selects the potential Relay UE based on the information gathered via UE-to-UE Relay Discovery. The selected Relay can be changed on per-frame basis. In order to reach as many one-hop neighbours as possible in the case of one-to-many communication, the source UE may send the frame several times through different UE relays.
7.4.3
Impact on Existing Entities and Interfaces


Requires the use of a “Relay Layer-2 identifier” at the PC5 MAC layer, as well as an indication of the data direction (“To Relay”, From Relay”).
7.4.4 
Topics for further study on ProSe UE-UE Relays (stateless forwarding)
Editor’s note:
Topics for FFS will be collected for this particular functionality. 





7.4.5
Conclusions on ProSe UE-UE Relays (stateless forwarding)
Editor’s note:
Conclusions will be collected for this particular functionality.
***** End of CHANGE *****
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