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Abstract of the contribution: This contribution reviews the general operation for UE-Network Relay, and proposed the corresponding principles to be documented in TR 23.713.
1.
Introduction
Within Rel-12 TS 23.303, the UE-Network Relay solution has already been specified. In this contribution, the general operation of the UE-Network relay is reviewed, in order to identify the principles based Rel-12 solutions that should also apply to Rel-13, and additional aspects that to needs to be extended and further studied. 
2.
Discussion
2.1
General operations for UE-Network Relay
For UE-Network Relay operation, there are following three basic steps, which are already covered in Rel-12:
- UE discovery of the UE-Network Relay;

- UE selection of the Relay;

- Connection establishment with the Relay;

As specified in TS 23.303, the discovery of the UE-Network Relay can be based on either Model A or Model B discovery. Detailed discussion on the UE-Network Relay discovery support is provided in S2-143303 (Public Safety Discovery p-CR from Qualcomm). Therefore, it is proposed that the following principle to be captured in the TR regarding the discovery aspect:

Proposed Principle 1: UE-Network Relay shall support both Model A and Model B discovery, and provide the information defined in TS 23.303 for relay discovery to the UE in the discovery process.

Specifically, for the Model B discovery, the UE-Network Relay does not require additional operation, other than UE triggering the announcement from the Relay. For this discovery case, the UE is out of coverage, and therefore does not involve network control. In addition, the discovery of the relay is a "are you there?" type of discovery, i.e. the UE shall specify the criteria in the request message. Only when the criteria are met, would the relay respond to it. In this sense, the Request message sent by the UE should be partially matching the Response message returned by the relay.
Example of the operation would be that the UE specifies in the request message its desired PLMN ID, or partial ProSe Application Relay Code that indicates the desired connectivity, status field, e.g. indicating it wants a relay with full battery, etc. On the other hand, the relay monitors the discovery channel only with the corresponding code and field filter set, which provides significant power save. When the relay receives the request from UE, and decides that its own code matches that of the request, it would send a Response message that carries its full ProSe App Relay Code, with the corresponding fields set properly. 

It is obvious from the above that the operation of the UE and Relay are similar to that of the Announcing and Monitoring UE in Rel-12. With the exception of the partial matching will trigger a response message to be sent rather than Match Report. Overall, there is no need for any of the change to the underlying RAN discovery mechanism, other than out of coverage support. Therefore, it is proposed that: 

 Proposed Principle 2: UE-Network Relay supports discovery using existing RAN discovery mechanism with out of coverage support.

For the relay selection, the process on the UE is out of scope of 3GPP SA2. In Rel-12, there is already definition of the information elements included in the PC5 messages that can assist the selection. In Rel-13, the study can focus on how these information elements are defined and interpreted to assist the relay selection. 
Proposed Principle 3: The ProSe UE-Network Relay selection algorithm in the UE is out of scope of 3GPP SA2. 
For the connection establishment, it has been defined in Rel-12 solution that the RS/RA and DHCPv4 should be used for the IP address allocation and thus establish the context of the UE in the relay. This is sufficient for the layer 3 relay use cases. 
Proposed Principle 4: The connection establishment for ProSe UE-Network Relay is performed as defined in clause 5.4.4 of TS 23.303. 

2.2
Support for ALG
Supporting of the MCPTT is important for the Public Safety use cases. ALG and L3-based relays are not mutually exclusive. In some sense the L3-based relay can be "enhanced" to support ALG, but the question is ALG for which "application"? 

In rel.13 the plan is for 3GPP (SA2 or another WG) to standardise MCPTT. It is expected though that PubS UE will support a multitude of applications that some of them will not be standardised by 3GPP. Thus by definition an ALG type relay that 3GPP may standardise now or in the future will be restricted to specific "application(s)" and a generic relay (L3-based) will anyway be necessary to support the general communication needs of the UE

Furthermore it is not clear why the ALG has to necessarily be collocated with the ProSe UE-Network Relay in logical architecture such as this defined by 3GPP.  For instance it is not clear why the ALG cannot be a separate logical element defined in MCPTT (if needed) that would serve more than one ProSe UE-Network Relays.
Proposed Principle 5: The assessment of whether ALG for MCPTT needs to be defined should be performed as part of MCPTT WID. 
2.3
Multicast PC5 support
In order to save the radio resources and relay resources (e.g. power, processing capacity), the relay may be required to support the unicast on the Uu interface and multicast over the PC5 interface. This should be supported with the layer 3 relay defined in Rel-12, with configurations to use the group communication instead of one-to-one communication over PC5. This could be achieved with using for example the multicast IP address that is associated with a group ID, which is similar to that of the normal direct group communication in Rel-12. Another enhancement would be for the UE to join the group communication, which should be already part of Rel-12.
It is also important to highlight that the rel.12 defined D2D radio interface is broadcast only, and as such any real savings in this context will only be achieved if in rel.13 "true" one-to-one is defined on the PHY/MAC layers. With the current assumptions the above scheme only saves processing in the UE and ProSe UE-Network Relay.

Proposed FFS 3: It is FFS how the multicast relay can be supported based on layer 3 relay defined in Rel-12. 
3.
Proposal

Add the following general principles to TR 23.713 for Restricted Direct Discovery.

**************Start of First Change ****************

7.2
Solution for ProSe UE-Network Relays

Editor’s note:
This clause is intended to document the agreed architecture solution for ProSe UE-Network Relays.
7.2.1
Functional Description
7.2.1.1 
General

The UE-to-Network Relay function will be specified based upon an evolution of the ProSe functionality already documented in TS 23.303 [3].
- 
UE-Network Relay shall support both Model A and Model B discovery, and provide the information defined in TS 23.303 for relay discovery to the UE in the discovery process.
- 
UE-Network Relay supports discovery using existing RAN discovery mechanism with out of coverage support.
-
The connection establishment for ProSe UE-Network Relay is performed as defined in clause 5.4.4 of TS 23.303.
- 
The relay selection algorithm in the UE is out of scope of 3GPP SA2.
-
The assessment of whether ALG for MCPTT needs to be defined should be performed as part of MCPTT WID.
7.2.1.2 
eMBMS relay support

The UE-to-Network Relay function will include support for the relay of eMBMS to Remote UEs served by the UE-to-Network Relay. This functionality allows for the relaying of eMBMS traffic related to specific TMGIs as requested by served Remote UEs. As part of this functionality:

· The UE-to-Network Relay shall advertise the availability of specific TMGIs when this has been requested by served Remote UEs.

· UEs that request the relay to advertise the availability of a certain TMGI and to relay the related traffic need to keep alive a soft state in the Relay so that the relay can continue to perform TMGI monitoring and the related traffic forwarding. When this soft state is not kept alive for a given TMGI, the UE-to-Network Relay stops advertising availability of the TMGI and stops the relaying of the related eMBMS traffic.

· The UE-to-Network Relay shall send the eMBMS traffic over a one to many direct communication link to the Remote UEs, using as a destination Layer 2 address a ProSe Layer 2 Group ID which will have been previously provided by the relay to the Remote UEs. 

· The ProSe UE–to-Network Relay does not terminate eMBMS or higher layer security procedures used to secure the media transmitted over the eMBMS bearers. The UE-to-Network Relay just transparently transfers, over the PC5 one-to-many link, the traffic it receives.

7.2.2
Procedures

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

7.2.3
Impact on Existing Entities and Interfaces

Editor's note:
Impacts on existing nodes or functionality will be added.
7.2.4 
Topics for further study for ProSe UE-Network Relays

Editor’s note:
Topics for FFS will be collected for this particular functionality. 
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 how the multicast relay can be supported based on layer 3 relay defined in Rel-12.
7.2.5
Conclusions on ProSe UE-Network Relays

Editor’s note:
Conclusions will be collected for this particular functionality
**************End of changes ****************
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