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Abstract:  This PCR updates the Conclusion for key issue #1.
1.	Introduction
This paper updates the conclusion of KI #1 “Support of UE-to-UE Relay” related to 3 different aspects, namely:
A. Layer-2 UE-to-UE Relay and single per-hop link usage between the source/target UEs and the Relay
B. Layer-3 UE-to-UE Relay, IP address sharing authorization, and Link Identifier Update procedure
C. Integrated discovery support with Layer-2/Layer-3 UE-to-UE Relay
 
A. Layer-2 UE-to-UE Relay and single per-hop link 
RAN WG2 has defined the support of UE-to-Network Relay in TS 38.300. In particular, the support of a single PC5 unicast link between the Remote UE and the Layer-2 UE-to-Network Relay is enabled with the usage of an adaptation layer. Extract from TS 38.300, clause 16.12.1:
“A single unicast link is established between one L2 U2N Relay UE and one L2 U2N Remote UE”.

Moreover, SA2 has defined the support of PC5 link sharing between a Remote UE and a Layer-2 UE-to-Network Relay per Relay Service Code. The Remote UE starting a new application determines, based on the RSC, if a new PC5 unicast link with the Relay needs to be established or if an existing link may be re-used. Extract from TR 23.304:
“A 5G ProSe Remote UE and a 5G ProSe UE-to-Network Relay shall set up a separate PC5 unicast links if an existing unicast link(s) was established with a different Relay Service Code or without a Relay Service Code”.

For the support of Layer-2 UE-to-UE Relay, RAN WG2 has specified in TS 38.836 that the protocol stack for the Layer-2 UE-to-UE Relay is very similar to the protocol stack defined for the Layer-2 UE-to-Network relay. It’s also specified that an adaptation layer is used over the per-hop link to enable the forwarding of packets between end-to-end peer UEs. As for the Layer-2 UE-to-Network Relay, the usage of the adaptation layer enables the establishment of a single per-hop link between an end-to-end UE (source or and target UE) and the UE-to-UE Relay and the usage of multiple applications over this link, based on the RSC. Extract from TR 38.836:
“For L2 UE-to-UE Relay architecture, the protocol stacks are similar to L2 UE-to-Network Relay other than the fact that the termination points are two Remote UEs.”

Observation #1: a single PC5 unicast link (i.e. per-hop link) should be established between end-to-end UEs (source and target UEs) and the L2 U2U Relay, per Relay Service Code

SA2 has defined in V2X R16 that a PC5 link is established per application (cannot be shared by multiple applications) and that a source UE does not know if its peer UE for an application is the same peer UE for another application. Extract from TR 23.287:
-     One PC5 unicast link supports one or more V2X service types) if these V2X service types are at least associated with the pair of peer Application Layer IDs for this PC5 unicast link. For example, as illustrated in Figure 5.2.1.4-1, UE A and UE B have two PC5 unicast links, one between peer Application Layer ID 1/UE A and Application Layer ID 2/UE B and one between peer Application Layer ID 3/UE A and Application Layer ID 4/UE B.
NOTE 2:   A source UE is not required to know whether different target Application Layer IDs over different PC5 unicast links belong to the same target UE.

Observation #2: A source UE establishing a PC5 link with a target UE, identified by “target user info”, doesn’t know if this target UE is the same target UE used with another PC5 link

Multiple solutions in TR23.700-033 propose that the source UE triggers the per-hop link establishment with the Relay, if no per-hop link already exists, and that the Relay triggers the per-hop link establishment with the target UE, if no per-hop link already exists.
During the PC5 unicast link establishment procedure (as defined in TS23.304 clause 6.4.3.1), the target UE is identified using the “target user info” field, which is set to the target UE’s application layer identifier. When the Relay receives an end-to-end DCR message, it needs to determine if a per-hop link to the target UE is already established. 
· The question is: How can the Relay determine if a per-hop link already exists? 
The target user info contains an application-specific identifier, i.e. a different target user info is specified per application. The Relay thus cannot know, based on the target user info, if a per-hop link to the target UE already exists. Consequently, the Relay will trigger the establishment of a new per-hop link with the target UE each time a new “target user info” is received in a DCR message from the source UE. Obviously, the Relay triggering the per-hop link establishment with the target UE cannot meet the requirement of a single unicast link between the L2 U2U Relay UE and the target UE and is not scalable solution considering the number of per-hop links that will be established and the resource usage on the target UE and on the Relay. 

[bookmark: _Hlk115365008]Observation #3:  The Relay triggers a per-hop link establishment with the target UE per target user info (i.e. multiple per-hop links), which is not scalable considering the additional resource usage on the target UE and Relay

Alternatively, having the target UE triggering the per-hop link establishment with the Relay, identified using its unique Relay identifier (RID), permits to establish a single per-hop link between the target UE and the Relay, saving resources on the Relay and on the target UEs.

Our proposal #1 is to include the following sentence in the Conclusion section specific to Layer-2 UE-to-UE Relay for KI #1:
· For UE-to-UE Relay, per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 link setup with UE-to-UE Relay and Target UE initiates the PC5 link setup with the UE-to-UE Relay.

B. Layer-3 UE-to-UE Relay, IP address sharing authorization, and Link Identifier Update procedure
The conclusion for KI #1 specific to Layer-3 UE-to-UE Relay, doesn’t capture the conclusion for IP address sharing and Link Identifier Update procedure which have been discussed in the evaluation section. We are thus proposing to update the conclusion accordingly.
Our proposal #2 is to add the IP address sharing and Link Identifier Update procedures support in the KI #1 conclusion.

C. Support of integrated Discovery
Integrated discovery is supported in ProSe R17 for the direct unicast link establishment (TS23.304). 
Extract from TS 23.304 clause 5.8.2.4:
· The Layer-2 ID of the communication peer, identified by the peer's Application Layer ID, may be discovered during the establishment of the PC5 unicast link, or known to the UE via prior ProSe direct communications, e.g. existing or prior unicast link to the same Application Layer ID, or obtained from 5G ProSe direct discovery process.
With the usage of a Layer-3 UE-to-UE Relay, the link establishment procedure with integrated discovery is supported by default since direct PC5 unicast links are established between the end-to-end UEs and the UE-to-UE Relay based on the procedure defined in TS23.304, clause 6.4.3.1.
In the case where a Layer-2 UE-to-UE Relay is used, the end-to-end link establishment procedure using integrated discovery is very similar to what is described already in the various solutions proposed in TR23.700-033, with the per-hop link establishment between the target UE and the Relay being triggered by the target UE and the per-hop link between the source UE and the Relay being triggered by the source UE. 

Observation: No additional behavior is needed for the support of integrated discovery for both Layer-2 and Layer-3 UE-to-UE Relay

Our proposal #3 is to convert the below EN with “Discovery integrated into PC5 unicast link establishment procedure is supported”.
Editor's Note: It is FFS if discovery integrated into PC5 unicast link establishment procedure is supported.

2.	Proposal
It is proposed to adopt the following changes into TR 23.700-33.

* * * First Change * * *
[bookmark: _Toc112773502]8.1	Key Issue #1: Support of UE-to-UE Relay
For Key Issue #1 (Support of UE-to-UE Relay), the followings are taken as conclusions:
The following conclusions are common for both Layer-3 UE-to-UE Relay and Layer-2 UE-to-UE Relay:
-	For UE-to-UE Relay discovery, both Model A and Model B discovery are supported.
Editor's Note: It is FFS the exact information to be included in discovery messages.
Editor's Note: It is FFS if discovery integrated into PC5 unicast link establishment procedure is supported.
- 	Discovery integrated into PC5 unicast link establishment procedure is supported.
-	For UE-to-UE Relay selection, the Source UE performs the UE-to-UE Relay selection for both Model A and Model B discovery.
Editor's Note: It is FFS if Target UE can also perform the UE-to-UE Relay selection for Model B discovery.
-	For UE-to-UE Relay reselection, the negotiated UE-to-UE Relay reselection between Source UE and Target UE and the UE-to-UE Relay selection procedure can be used under different conditions.
NOTE 1:	UE-to-UE Relay selection/reselection requires cooperation with RAN WGs during normative work.
-	IP, Ethernet and Unstructured traffic types are supported.
NOTE 2: 	Ethernet and Unstructured traffic types can be encapsulated in IP traffic type if supported by source and target UE. 
NOTE 3: 	Conclusion on Service Authorization information related to UE-to-UE Relay operation sent by AMF to NG-RAN can be finalized based on feedback from RAN WGs.
The following conclusions are specific for Layer-3 UE-to-UE Relay:
[bookmark: _Hlk114135372]- 	For UE-to-UE Relay Per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 link setup with UE-to-UE Relay, and UE-to-UE Relay initiates the PC5 link setup with the target UE.
- 	For QoS control of Layer-3 UE-to-UE Relay, the UE-to-UE Relay receives E2E QoS from Source UE and determines the per-hop QoS parameters to satisfy the E2E QoS.
· For IP address sharing, the Layer-3 UE-to-UE Relay may request authorization from the source UE prior to share the source UE’s IP address.
· For Link Identifier Update (LIU) procedure support, the LIU procedure (as defined in TS 23.304) is run between the source UE and the Layer-3 UE-to-UE Relay and the Layer-3 UE-to-UE Relay sends the source UE’s new IP address to the target UE during the LIU procedure run.
The following conclusions are specific for Layer-2 UE-to-UE Relay:
-	Per-hop links (i.e. PC5 link between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE) needs to be established before E2E PC5 link establishment is performed.
- 	For Layer-2 UE-to-UE Relay per-hop links setup (i.e. PC5 link establishment between Source UE and UE-to-UE Relay, as well as between UE-to-UE Relay and Target UE), Source UE initiates the PC5 per-hop link setup with UE-to-UE Relay, and target UE initiates the PC5 per-hop link setup with the UE-to-UE Relay.
NOTE 4:	How the E2E PC5-S messages are forwarded by the UE-to-UE Relay is to be determined by RAN WGs.
NOTE 5:	For Layer-2 UE-to-UE Relay, RAN WGs will define how the E2E QoS will be handled and split over the PC5 links.

* * * End of Changes * * *


