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Abstract of the contribution: Proposes the consideration of a stateless forwarding technique, that does not depend upon static or semi-static relay relationships, for the relaying of off-network group communications.
1
Discussion of Problem
This contribution addresses the discovery and selection of UE-to-UE Relays for the purposes of the distribution of multicast traffic for group communication in off-network scenarios.
The draft TR for Rel-13 enhancements to ProSe currently contains the following brief statements with respect to UE-to-UE Relays:

“When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a UE-to-UE Relay. The solution for ProSe UE-UE Relay includes the following principles:
-
The selection of a ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface.

The following issues need to be resolved:

-
It is FFS which information is considered for ProSe UE-UE Relay selection.
-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.”
It is clear from these statements that, so far, the TR only addresses the requirement for relaying of point-to-point traffic between two UEs in a stateful fashion.  In such a scenario there is a clear necessity for relay discovery and selection to result in the choice of a relay node that can establish symmetric links with both the initiator UE and the target UE.
However, it is clear that in the first instance the primary public safety use for off-network ProSe communication will be to transport group communications between multiple UEs in a point-to-multipoint fashion (see MCPTT work item).
By definition, 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, by definition, 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 off-network MCPTT communications 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.

2
Stateless Packet Forwarding Solutions
2.1
Flooding

The simplest approach is to not attempt any relay node discovery or selection, rather to have every node perform multicast forwarding. With classic flooding, all routers (relay nodes) forward each received multicast packet exactly once. In this case, the need for any relay set selection or collection of neighbourhood topology information is eliminated, at the expense of additional network overhead incurred from unnecessary packet retransmissions. However, with classic flooding duplicate packet detection functionality is required in order to prevent nodes forwarding packets more than once.
By default, each node in the ad-hoc network is enabled to retransmit each distinct flooded packet that it receives.  However, in some cases, additional control signalling may be used to reduce the number of nodes that perform this retransmission, in order to reduce the overall bandwidth consumption and the congestion which can be caused by excessive flooding.
2.2
Flooding Reduction
When studying approaches to flooding reduction, where applicable the re-use of existing standardised protocols should be considered.

Approaches to limiting the forwarding of packets, by ProSe UE-to-UE Relays, which are applicable to group communications should be considered.
4
Text Proposal
It is proposed to agree the following changes to TR 23.713.

<< FIRST CHANGE >>

7.3
Solution for ProSe UE-UE Relays (stateful relay selection)
Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-UE Relays.

7.3.1
Functional Description

Editor’s note:
General description, assumptions, and principles of the solution. 

When a public safety UE (i.e. the initiator) needs to communicate with another public safety UE (i.e. the target) which is not in proximity, the initiator may try to communicate with the target via a UE-to-UE Relay. The solution for ProSe UE-UE Relay includes the following principles:
-
The selection of a ProSe UE-UE Relay shall be based on ProSe Direct Discovery on the PC5 interface.

7.3.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.

7.3.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

7.3.4 
Topics for further study on ProSe UE-UE Relays (stateful relay selection)
Editor’s note:
Topics for FFS will be collected for this particular functionality. 

The following issues need to be resolved:

-
It is FFS which information is considered for ProSe UE-UE Relay selection.
-
It is FFS whether the QoS is supported on PC5 interface and how to support QoS on PC5 interface.
7.3.5
Conclusions on ProSe UE-UE Relays (stateful relay selection)
Editor’s note:
Conclusions will be collected for this particular functionality

<< SECOND CHANGE >>

7.X
Solution for ProSe UE-UE Relays (stateless forwarding)
7.X.1
Functional Description


The primary public safety use for off-network ProSe communication, considered in this release of the specifications, will be to transport group communications between multiple UEs in a point-to-multipoint fashion (i.e. MCPTT).

By definition, 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, by definition, 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 off-network MCPTT communications 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.X.2
Procedures

Editor’s note:
Describes the high-level operation, procedures and information flows for the solution.
7.X.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.

7.X.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. 

The following issues need to be resolved:

-
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.
-
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.
-
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.
7.X.5
Conclusions on ProSe UE-UE Relays (stateless forwarding)
Editor’s note:
Conclusions will be collected for this particular functionality

<< END OF CHANGES >>
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