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1	Introduction
In the WID [1], U2U relay related aspects are to be studied in R18 as shown in the below
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.

In this paper, we discuss the coverage scenarios and RRC states which can be supported for U2U relay.
[bookmark: _Ref178064866]2	Discussion
In RAN2#119-e, RAN2 has made the following agreements regarding coverage scenarios and RRC states for U2U relay
RAN2 confirm that the Scenario, Assumption and Requirement in section 5.1 of TR 38.836 apply for UE-to-UE relay support, with below clarifications:
-	For cast type on UE-to-UE communication, only unicast is considered
-	FFS if coverage and RRC state aspects need to be revisited in light of the existing U2N support.
-	RAN2 will follow SA2 decision on the discovery model including cast type.
For U2U relay, all coverage scenarios (i.e., in coverage, out coverage and partial coverage) have been captured In the TR 38.836. In addition, it is also captured that no restrictions are assumed on the RRC states of any UEs involved in U2U relay. However, OOC scenario should be the baseline scenario for U2U relay i.e., a source UE has no other means to reach a destination UE. Placing efforts equally on all coverage scenarios and RRC states would require large design efforts for RAN2. It is risky that RAN2 cannot complete the design work of the basic feature of U2U. Given there is limited time in R18, it would be beneficial for RAN2 to simplify design scope and ensure the objectives with highest priority to complete in time. In this way, RAN2 focuses on the most important scenario.
For UE in coverage and partial coverage scenarios, it is feasible to involve the gNB in the following procedures for U2U relay from the technical feasibility point of view.
· Discovery 
· Relay selection and reselection
· Relay and remote UE authorization
· Local ID allocation and channel mapping configuration in case of L2 relay
· QoS configuration and split
· Resource allocation
· Resource pool configuration
· Mode 1 RA
· Control plane procedures
· E2E Connection establishment
· Path switch (including U2U measurement configuration and measurement report)
· Access control
For the above procedures, some of procedures are common to L2 and L3 relay, while some procedures are L2 relay specific.
Large standardization efforts are foreseen when involving the gNB in the procedures.
[bookmark: _Toc115360339]As seen from what designed for U2N relay in Rel-17. large standardization efforts are foreseen for UE in coverage when involving the gNB in the U2U procedures.
For UE in RRC CONNECTED, the gNB can give dedicated configuration for U2U relay, which causes additional design complexity for RAN2.
[bookmark: _Toc115360340]For UE in RRC CONNECTED, the gNB can give dedicated configuration and control to the UE, which causes additional design complexity for RAN2.
All coverage scenarios and RRC states are supported for U2N relay in R17. Supporting all coverage scenarios and RRC states would mean that we may face a scenario where a remote UE in coverage may trigger both U2N relay and U2U relay at the same time. In such a coexistence scenario, some of the issues may need to be addressed and therefore add additional design complexity to RAN2.
· Whether a resource pool can be shared between U2N and U2U
· Whether priority handling needs to be introduced between U2U, U2N and Uu
[bookmark: _Toc115360341]Additional design complexity may be incurred for RAN2 if RAN2 studies the coexistence between U2U and U2N.
It is important to sort out the design scope in order to complete the WI in time.
[bookmark: _Toc115360342]It is important to sort out the design scope for RAN2 aiming to complete the WI in time.
[bookmark: _Toc115361041]RAN2 to simplify design efforts when there is gNB involvement for U2U relay in R18.
There are two options expected to simplify the design work for RAN2 for U2U relay
Option 1: RAN2 first focuses on the U2U design for UE out of coverage in R18. After completion of the basic work of U2U relay out of coverage, RAN2 can work on U2U for UE in coverage.
Option 2: RAN2 to introduce the minimum gNB control
1) Leave for UE decision in the U2U control procedures (e.g., triggering of discovery, relay selection and reselection 
2) Support cell specific configuration and Mode 2 RA for UE in coverage. FFS on whether Mode 2 configuration can be signalled in dedicated signalling; FFS on whether Mode 1 RA can be supported 
3) Down-prioritize the coexistence scenario from the design scope (e.g. U2N coexist with U2U) 
With Option 1, RAN2 initially focuses on the design of U2U relay for UE OOC. After RAN2 has completed the basic design for U2U OOC, RAN2 can start the work for U2U IC. 
With Option 2, RAN2 aims to involve the gNB in a minimum way. 
[bookmark: _Toc115361042]For simplifying RAN2 design efforts for U2U, RAN2 to discuss the following two options
i. [bookmark: _Toc115361043]Option 1: RAN2 first focuses on the U2U design for UE out of coverage in R18. After completion of the basic work of U2U relay out of coverage, RAN2 can work on U2U for UE in coverage
ii. [bookmark: _Toc115361044]Option 2: RAN2 to introduce the minimum gNB control
1. [bookmark: _Toc115361045]Leave for UE decision in the U2U control procedures (e.g., triggering of discovery, relay selection and reselection)
2. [bookmark: _Toc115361046]Support cell specific configuration and Mode 2 RA for UE in coverage. FFS on whether Mode 2 configuration can be signalled in dedicated signalling; FFS on whether Mode 1 RA can be supported
3. [bookmark: _Toc115361047]Down-prioritize the coexistence scenario from the design scope (e.g., U2N coexists with U2U)

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	As seen from what designed for U2N relay in Rel-17. large standardization efforts are foreseen for UE in coverage when involving the gNB in the U2U procedures.
Observation 2	For UE in RRC CONNECTED, the gNB can give dedicated configuration and control to the UE, which causes additional design complexity for RAN2.
Observation 3	Additional design complexity may be incurred for RAN2 if RAN2 studies the coexistence between U2U and U2N.
Observation 4	It is important to sort out the design scope for RAN2 aiming to complete the WI in time.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to simplify design efforts when there is gNB involvement for U2U relay in R18.
Proposal 2	For simplifying RAN2 design efforts for U2U, RAN2 to discuss the following two options
i.	Option 1: RAN2 first focuses on the U2U design for UE out of coverage in R18. After completion of the basic work of U2U relay out of coverage, RAN2 can work on U2U for UE in coverage
ii.	Option 2: RAN2 to introduce the minimum gNB control
1.	Leave for UE decision in the U2U control procedures (e.g., triggering of discovery, relay selection and reselection)
2.	Support cell specific configuration and Mode 2 RA for UE in coverage. FFS on whether Mode 2 configuration can be signalled in dedicated signalling; FFS on whether Mode 1 RA can be supported
3.	Down-prioritize the coexistence scenario from the design scope (e.g., U2N coexists with U2U)
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