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1. Introduction
According to the recent WID [1] in RP-221262, the following objectives for UE-to-UE relay have been identified:
	1.
Specify mechanisms to support single-hop Layer-2 and Layer-3 UE-to-UE relay (i.e., source UE -> relay UE -> destination UE) for unicast [RAN2, RAN3, RAN4].

A.
Common part for Layer-2 and Layer-3 relay to be prioritized until RAN#98

i.
Relay discovery and (re)selection [RAN2, RAN4]

ii.
Signalling support for Relay and remote UE authorization if SA2 concludes it is needed [RAN3]

B.
Layer-2 relay specific part

i.
UE-to-UE relay adaptation layer design [RAN2]

ii.
Control plane procedures [RAN2]

iii.
QoS handling if needed, subject to SA2 progress [RAN2]

Note 1A: This work should take into account the forward compatibility for supporting more than one hop in a later release.

Note 1B: A remote UE is connected to only a single relay UE at a given time for a given destination UE.


Meanwhile, following the process of RAN2 #119 and the guidance of this meeting agenda, we should focus on relay discovery and (re)selection firstly. Therefore, in this paper, we will provide our views of common part and some other aspects. 
2. Discussions
1.1 Relay discovery

During the discussion of Rel-17 NR sidelink relay, the new SL-SRB4 has been introduced to transmit discovery message. In the stage of Rel-18, the SL-SRB4 could be reused for U2U relay discovery, including all the parameters and mechanisms defined for U2N relay. The dedicated/shared resource pool configuration can also be supported for U2U relay discovery transmission, which are the same with U2N relay discovery.
Proposal 1
Reuse the SL-SRB4 and dedicated/shared resource pool configuration for U2U relay discovery.
1.2 Relay selection/reselection 
In Rel-17 U2N relay, there are several cases to trigger U2N relay (re)selection:
	The U2N Remote UE triggers U2N Relay selection in following cases:

-
Direct Uu signal strength of current serving cell of the U2N Remote UE is below a configured signal strength threshold;

-
Indicated by upper layer of the U2N Remote UE.

The U2N Remote UE may trigger U2N Relay reselection in following cases:

-
PC5 signal strength of current U2N Relay UE is below a (pre)configured signal strength threshold;

-
Cell reselection, handover, Uu RLF, or Uu RRC connection establishment/resume failure has been indicated by U2N Relay UE via PC5-RRC signalling;

-
When U2N Remote UE receives a PC5-S link release message from U2N Relay UE;

-
When U2N Remote UE detects PC5 RLF;

-
Indicated by upper layer.


For U2U relay selection, when the direct PC5 signal strength between the source UE and the target UE is below a (pre)configured signal strength threshold, it will trigger U2U relay selection. Besides, similar as U2N relay selection, the need from upper layer of the U2U remote UE may also trigger U2U relay selection. 
Proposal 2
For the U2U relay selection, it can be triggered by 

· Indicated by upper layer of the U2U remote UE;
· PC5 signal strength between the source UE and the target UE is below a threshold.
For U2U relay reselection, it can be triggered at least for these cases which are similar to the U2N relay reselection criteria: indicated by upper layer of the U2U remote UE, when U2U remote UE detects PC5 RLF, when U2U remote UE receives a PC5 link release message from U2U relay UE and PC5 signal strength of current U2U relay UE is below a (pre)configured signal strength threshold.
Proposal 3
For the U2U relay reselection, it can be triggered by  
· Indicated by upper layer of the U2U remote UE;
· When U2U remote UE detects PC5 RLF;
· When U2U remote UE receives a PC5 link release message from U2U relay UE;
· PC5 signal strength of current U2U relay UE is below a (pre)configured signal strength threshold.
Furthermore, in R17 UE-to-Network relay, when remote UE has multiple suitable relay UE candidates which meet all AS-layer & higher layer criteria, it is up to remote UE implementation to choose one relay UE. Similarly, for U2U relay (re)selection, the remote UE may select a relay UE from multiple suitable UEs according to the remote UE implementation.
Proposal 4
For the U2U relay (re)selection, the remote UE may select a relay UE from multiple suitable UEs based on its implementation.
1.3 QoS handling for Layer 2 UE-to-UE relay
The solution of QoS for U2U Relay can refer to solution#31 in TR 23.752. It is noted that in SA2#149E meeting companies started to move Rel-17 solutions from TR 23.752 into TR 23.700-33. According to the latest progress discussed in SA2 meeting, SA2 recommends the design of QoS for L2 UE-to-UE Relay partially proceeds into RAN2 normative work and the design of L3 QoS is only in the scope of SA2.
The QoS for E2E flow is split into two parts for SLRBs for U2U Relay. One part is for the PC5 interface between source UE and Relay UE (source side), and the other part is for the PC5 interface between Relay UE and the target UE (target side). When and which node to implement QoS split is necessary to be discussed to guarantee the end-to-end QoS needs. Then, regarding how NG-RAN node performs the split of QoS parameters, there are certain constraints to split the E2E flow QoS requirements in respective hops. The relationship of some metric is straight-forward. For example, as illustrated in Figure 1, the total latency of two PC5 hops shall be no more than the E2E latency requirement between target UE and source UE. The specific QoS solution needs further discussion by RAN2 considering SA2’s rules.

As for which node is responsible for QoS splitting, we think the Relay UE is more suitable to split QoS because it is simpler. Moreover, the Relay UE can dynamically adjust per-flow QoS split more easily.  
Proposal 5
RAN2 to discuss when and which node to implement QoS split according to the SA2 progress. QoS splitting can be managed by the Relay UE based on the end-to-end QoS needs.
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Figure 1 QoS Split for UE-to-UE relay
After the PC5 QoS parameters splitting for two PC5 links, the AS layer configurations for PC5 QoS parameters in each of the PC5 links can be achieved according to legacy mechanisms in Rel-17 5G ProSe. For the QoS enforcement, the UE-to-UE Relay UE performs the necessary adaptation in the AS layers of the two PC5 interfaces, and it transfers the received data based on the adaptation in the AS layer.

Proposal 6
RAN2 to discuss how to perform AS layer configuration to achieve end-to-end QoS.
3. Conclusions

According to the analysis in section 2, it is proposed:

Proposal 1
Reuse the SL-SRB4 and dedicated/shared resource pool configuration for U2U relay discovery.

Proposal 2
For the U2U relay selection, it can be triggered by 

· Indicated by upper layer of the U2U remote UE;
· PC5 signal strength between the source UE and the target UE is below a threshold.
Proposal 3
For the U2U relay reselection, it can be triggered by  

· Indicated by upper layer of the U2U remote UE;

· When U2U remote UE detects PC5 RLF;

· When U2U remote UE receives a PC5 link release message from U2U relay UE;
· PC5 signal strength of current U2U relay UE is below a (pre)configured signal strength threshold.
Proposal 4
For the U2U relay (re)selection, the remote UE may select a relay UE from multiple suitable UEs based on its implementation. 
Proposal 5
RAN2 to discuss when and which node to implement QoS split according to the SA2 progress. QoS splitting can be managed by the Relay UE based on the end-to-end QoS needs. 
Proposal 6
RAN2 to discuss how to perform AS layer configuration to achieve end-to-end QoS.
4. References

[1] RP-221262, Revised WID on NR sidelink relay enhancements.


4/4


