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In this contribution, one cross group issue for R18 U2U relay is raised. Considering the time left for RAN2 to finish the R18 U2U relay work is limited, this cross group issue should be discussed and aligned with SA2 with high priority.
Discussion
SA2 status for R18 U2U relay
In the latest SA2’s TS[1], the below figure and procedure are applied to L2 U2U relay.


Figure 6.7.2-1: 5G ProSe Communication via 5G ProSe Layer-2 UE-to-UE Relay
1.	Model A or Model B 5G ProSe UE-to-UE Relay Discovery as described in clause 6.3.2.4 is performed and a source 5G ProSe End UE selects a suitable 5G ProSe Layer-2 UE-to-UE Relay for the communication with a target 5G ProSe End UE.
2.	The source 5G ProSe End UE decides whether to use an existing PC5 link with the 5G ProSe UE-to-UE Relay for the required service. If an existing PC5 link is used then the Layer-2 link modification procedure as specified in clause 6.4.3.7 is used towards a 5G ProSe UE-to-UE Relay, otherwise a Layer-2 link establishment procedure is used towards a 5G ProSe UE-to-UE Relay.
	This procedure is towards the selected 5G ProSe UE-to-UE Relay, and for Layer-2 link establishment, the security establishment is performed before step 3 is initiated.

3.	The 5G ProSe Layer-2 UE-to-UE Relay decides whether to use an existing PC5 link between the 5G ProSe UE-to-UE Relay and the target 5G ProSe End UE for the required service, and initiates Layer-2 link establishment procedure or Layer-2 link modification procedure as specified in clause 6.4.3.7 with the target 5G ProSe End UE.
	This procedure is performed towards the target 5G ProSe End UE using the unicast Layer-2 ID.
	The 5G ProSe Layer-2 UE-to-UE Relay sends a Direct Communication Accept message or Link Modification Accept message to the the source 5G ProSe End UE after step 3 is completed.
4.	The source 5G ProSe End UE establishes an end-to-end connection for unicast mode communication with the target 5G ProSe End UE as described in clause 6.4.3.7.
	The data is transferred between the source 5G ProSe End UE and the target 5G ProSe End UE via the 5G ProSe Layer-2 UE-to-UE Relay. The 5G ProSe Layer-2 UE-to-UE Relay forwards all the data messages between the source 5G ProSe End UE and the target 5G ProSe End UE, as specified in TS 38.300 [12].

Based on the above description, two SA2 procedures in clause 6.3.2.4 and 6.4.3.7 are mentioned. The goal of checking the SA2 spec details is to find answer for the below key question: 
· Key question: according to the current SA2’s spec, after U2U relay discovery and Hop-by-hop PC5-S connection establishment, whether the source 5G ProSe End UE can acquire target 5G ProSe End UE’s L2 ID?
5G ProSe UE-to-UE Discovery with Model A
According to SA2’s TS[1], the procedure for 5G ProSe UE-to-UE Discovery with Model A is shown in Figure 6.3.2.4.2-1.


Figure 6.3.2.4.2-1: 5G ProSe UE-to-UE Relay Discovery with Model A
1.	The 5G ProSe UE-to-UE Relay has discovered other UEs in proximity (e.g. via a previous 5G ProSe UE-to-UE Relay Discovery or 5G ProSe UE-to-UE Relay Communication procedures). The 5G ProSe UE-to-UE Relay obtains the User Info ID of other UEs in proximity per RSC.
2.	The 5G ProSe UE-to-UE Relay sends a UE-to-UE Relay Discovery Announcement message. The UE-to-UE Relay Discovery Announcement message contains the Type of Discovery Message, User Info ID of the 5G ProSe UE-to-UE Relay, RSC and list of User Info ID of the 5G ProSe End UEs and is sent using the Source Layer-2 ID and Destination Layer-2 ID as described in clause 5.8.4.

Observation 1: According to the current SA2’s spec, for relay discovery Model A, the source 5G ProSe End UE cannot acquire the target 5G ProSe End UE’s L2 ID through discovery procedure.
5G ProSe UE-to-UE Relay Discovery with Model B
According to SA2’s TS[1], the procedure for 5G ProSe UE-to-UE Relay Discovery with Model B is shown in Figure 6.3.2.4.3-1.


Figure 6.3.2.4.3-1: 5G ProSe UE-to-UE Relay Discovery with Model B
3.	The discoveree 5G ProSe End UE (UE-2) that matches the value of RSC and the User Info ID of the discoveree 5G ProSe End UE (UE-2) responds to the 5G ProSe UE-to-UE Relay with a 5G ProSe UE-to-UE Relay Discovery Response message. The 5G ProSe UE-to-UE Relay Discovery Response message contains the Type of Discovery Message, RSC, User Info ID of the discoverer 5G ProSe End UE (UE-1), and User Info ID of itself, and is sent using the Source Layer-2 ID and Destination Layer-2 ID as described in clause 5.8.4. If the discoveree 5G ProSe End UE (UE-2) receives multiple UE-to-UE Relay Discovery Solicitation messages from different 5G ProSe UE-to-UE Relays, it may choose to respond or not to a 5G ProSe UE-to-UE Relay (e.g. based on the PC5 signal strength of each message received).
4.	The 5G ProSe UE-to-UE Relay sends a 5G ProSe UE-to-UE Relay Discovery Response message. The 5G ProSe UE-to-UE Relay Discovery Response message contains the Type of Discovery Message, User Info ID of UE-to-UE Relay, RSC, and User Info ID of the discoveree 5G ProSe End UE (UE-2), and is sent using the Source Layer-2 ID and Destination Layer-2 ID as described in clause 5.8.4.

Observation 2: According to the current SA2’s spec, for relay discovery Model B, the source 5G ProSe End UE also cannot acquire the target 5G ProSe End UE’s L2 ID through discovery procedure.
Per Hop connection setup for 5G ProSe UE-to-UE Relay
According to the latest SA2’s TS[1],  the procedure for common part of Layer-2 link management over PC5 reference point for 5G ProSe UE-to-UE Relay is as below.
The Direct Communication Accept message over the second hop PC5 reference point includes:
-	User Info ID of target 5G ProSe End UE.
The Direct Communication Accept message over the first hop PC5 reference point includes:
-	User Info ID of target 5G ProSe End UE.
-	User Info ID of 5G ProSe UE-to-UE Relay.
The Link Modification Accept message over the second hop PC5 reference point includes:
-	User Info ID of target 5G ProSe End UE.
The Link Modification Accept message over the first hop PC5 reference point includes:
-	User Info ID of target 5G ProSe End UE.

Observation 3: According to the current SA2’s spec, after Per hop PC5-S connection establishment, the source 5G ProSe End UE still cannot acquire the target 5G ProSe End UE’s L2 ID.
In the current SA2’s spec [1], there are also descriptions that the source 5G ProSe End UE may know the target 5G ProSe End UE’s L2 ID before per hop PC5-S connection establishment for U2U relay:
For the 5G ProSe Communication via 5G ProSe UE-to-UE Relay as described in clause 6.7.1 and clause 6.7.2:
-	The Direct Communication Request message over the first hop PC5 reference point includes:
-	User Info ID of source 5G ProSe End UE: the identity of the source 5G ProSe End UE requesting relay operation (i.e. User Info ID).
-	User Info ID of 5G ProSe UE-to-UE Relay: the identity of the UE-to-UE Relay provided to the source 5G ProSe End UE during 5G ProSe UE-to-UE Relay Discovery procedure (i.e. User Info ID).
-	User Info ID of target 5G ProSe End UE: the identity of the target 5G ProSe End UE provided to the source 5G ProSe End UE during UE-to-UE Relay Discovery procedure (i.e. User Info ID).
-	(optional) Destination Layer-2 ID of target 5G ProSe End UE: the unicast destination Layer-2 ID of the target 5G ProSe End UE determined by the source 5G ProSe End UE as specified in clause 5.8.2.4.
-	ProSe Service Info: the information about the ProSe identifier(s) requesting Layer-2 link establishment.
-	RSC: the connectivity service provided by the 5G ProSe UE-to-UE Relay as requested by the source 5G ProSe End UE.
-	Security Information: the information for the establishment of security for the first hop PC5 link establishment.
NOTE 1:	The Security Information is defined by SA WG3.

The Direct Communication Request message over the second hop PC5 reference point includes:
-	User Info ID of source 5G ProSe End UE.
-	User Info ID of target 5G ProSe End UE.
-	User Info ID of 5G ProSe UE-to-UE Relay.
-	ProSe Service Info: the information about the ProSe identifier(s).
-	RSC: the connectivity service provided by the 5G ProSe UE-to-UE Relay as requested by the source 5G ProSe End UE.
-	Security Information: the information for the establishment of security for the second hop PC5 link establishment.
NOTE 2:	The Security Information is defined by SA WG3.
The Link Modification Request message over the first hop PC5 reference point includes:
-	User Info ID of target 5G ProSe End UE: the identity of the target 5G ProSe End UE provided to the source 5G ProSe End UE during UE-to-UE Relay Discovery procedure.
-	(optional) Destination Layer-2 ID of target 5G ProSe End UE: the unicast destination Layer-2 ID of the target 5G ProSe End UE determined by the source 5G ProSe End UE as specified in clause 5.8.2.4.
The Link Modification Request message over the second hop PC5 reference point includes:
-	User Info ID of source 5G ProSe End UE.
-	User Info ID of target 5G ProSe End UE.

But after check with our SA2 colleagues, the above yellow description is only corresponding to the condition that the 5G ProSe Source End UE has had direct communication (non-relay) with the 5G ProSe Target End UE before, which is not the typical case. 
Observation 4: According to the current SA2’s spec, the only case for the source 5G ProSe End UE knows the target 5G ProSe End UE’s L2 ID is that they have direct PC5 connection before, which is not a typical case.
Based on the above analysis, it is proposed:
Proposal 1: RAN2 confirms that through U2U relay discovery and per hop PC5-S connection establishment procedures, the source 5G ProSe End UE cannot acquire the target 5G ProSe End UE’s L2 ID.
Cross group issue for U2U relay and solutions
According to [2], all companies agree that local ID should be assigned before E2E SL-SRBs transmission. Hence the signaling flow including U2U relay discovery, per hop PC5-S connection setup and local ID acquisition can be shown in the following figure:
[image: C:\Users\xuhao\Desktop\Pre R2-124 Xiamen\U2U 连接建立细节图 v2.png]
Figure1. General description for U2U connection establishment
SA2 has agreed that the Source remote UE can reach to multiple Target remote UE through the same Relay UE, with the below two cases, there will be technical issue:


Figure2. Different Target remote UEs through the same Relay UE to establish U2U connection with the same Source remote UE
After Relay UE allocated the local ID, the local ID needs to be sent to both the Source remote UE and Target remote UE. The issue is that for Source remote UE A in figure2, since they didn’t know the peer end UE’s L2 ID, they can’t understand the local ID correctly. For example, in figure2, when Source remote UE A receives the local ID, it also can’t distinguish which Target remote UE this local ID should be used(X?Y?). Compare to R17 U2N relay, there is just only one gNB hence the above issue will not be happened. 
According to [2], in order to solve the above issue, it should link the User Info with Local ID, two solutions are listed with precondition that PC5-RRC message will be used to indicate the Local ID to remote UE:
· Option-1: Carry User Info and Local ID in PC5-RRC message with the assumption that User Info is provided from Prose layer to AS layer;
· Option-2: Carry L2 ID and Local ID in PC5-RRC message with the assumption that the association between User Info and L2 ID is done at Prose layer.
For Option-1, the proposed method is workable, but from RAN2 point of view, it is not normal operation to transfer UE User info directly in AS layer signaling which may cause security issue. For Option-2, it depends on Discovery procedure or per hop PC5-S connection setup procedure to acquire the association between User Info and L2 ID at Prose layer. For RAN2, after relay allocates the local ID, it should also carry the L2 IDs in the HBH PC5-RRC signaling. It is slightly preferred to adopt Option-2. 
Proposal 2: Relay UE should notify the target 5G ProSe End UE’s L2 ID to the source 5G ProSe End UE before the local ID allocation procedure.
Considering that time left for RAN2 to finish the R18 U2U relay work is limited, a LS is beneficial to align with SA2.
Proposal 3: RAN2 sends one LS to SA2 to inform that Relay UE should notify the target 5G ProSe End UE’s L2 ID to the source 5G ProSe End UE before local ID allocation procedure, e.g., during the discovery procedure or the per hop PC5-S connection establishment.
Conclusion
According to the analysis in section 2, it is proposed:
Observation 1: According to the current SA2’s spec, for relay discovery Model A, the source 5G ProSe End UE cannot acquire the target 5G ProSe End UE’s L2 ID through discovery procedure.
[bookmark: _Ref69910645]Observation 2: According to the current SA2’s spec, for relay discovery Model B, the source 5G ProSe End UE also cannot acquire the target 5G ProSe End UE’s L2 ID through discovery procedure.
Observation 3: According to the current SA2’s spec, after Per hop PC5-S connection establishment, the source 5G ProSe End UE still cannot acquire the target 5G ProSe End UE’s L2 ID.
Observation 4: According to the current SA2’s spec, the only case for the source 5G ProSe End UE knows the target 5G ProSe End UE’s L2 ID is that they have direct PC5 connection before, which is not a typical case.
Proposal 1: RAN2 confirms that through U2U relay discovery and per hop PC5-S connection establishment procedures, the source 5G ProSe End UE cannot acquire the target 5G ProSe End UE’s L2 ID.
Proposal 2: Relay UE should notify the target 5G ProSe End UE’s L2 ID to the source 5G ProSe End UE before the local ID allocation procedure.
Proposal 3: RAN2 sends one LS to SA2 to inform that Relay UE should notify the target 5G ProSe End UE’s L2 ID to the source 5G ProSe End UE before local ID allocation procedure, e.g., during the discovery procedure or the per hop PC5-S connection establishment.
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