
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _Ref452454252][bookmark: _Hlk54275161]3GPP TSG-RAN WG2 #119-e	R2-2207252
Electronical meeting, 17 August – 29 August 2022

Agenda Item:	8.9.2
Source:	Ericsson
Title:	Design aspects of relay (re)selection for U2U relay
Document for:	Discussion, Decision

1	Introduction
In the WID [1], relay selection and reselection is one of the common objectives for L2 and L3 U2U relay, which needs to be prioritized for RAN2 to study until RAN#98. We discuss this study objective and express our views accordingly in this contribution.
[bookmark: _Ref178064866]2	Discussion
2.1 Discovery procedures
During R17 SI phase, SA2 has studied the following discovery and relay selection procedures
-	Model A discovery (as described in sol#11);
-	Model B discovery (as described in sol#8); and
-	Integrated PC5 unicast link establishment procedure (as described in sol#8).
For L2 U2U relay and L3 U2U relay, it has been recommended by SA2 that
both Model A and Model B are supported. It is recommended that Relay discovery is integrated into the PC5 unicast link establishment procedure.
It is straightforward to reuse the above recommendation as the baseline for R18, however, this needs to be confirmed by SA2.
It is beneficial to reuse R17 recommendation on U2U relay as the baseline. 

[bookmark: _Toc110936359]RAN2 to wait for SA2 conclusion on discovery and relay (re)selection procedures.
Before SA2 has made conclusions on discovery and relay (re)selection procedures, RAN2 can focus on AS criteria for relay (re)selection. 
2.2 Relay (re)selection for U2U relay
As captured in TS 38.300, 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 (re)selection, handover or Uu RLF has been indicated by U2N Relay UE via PC5-RRC signalling;
-	When 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, it is straightforward to reuse the above criteria if it is feasible.
[bookmark: _Toc110936360]RAN2 to reuse criteria for U2N relay for U2U relay (re)selection as the baseline.
U2U relay is aimed to enable a source remote UE to reach a destination remote UE via a relay UE, without requiring the source remote UE initially has connection to the network. Therefore, Direct Uu signal strength is not applicable as a trigger condition for the source U2U remote UE. Instead, PC5 signal strength of the direct PC5 link between the source remote UE and destination remote UE should be considered, i.e., trigger U2U relay selection if the direct PC5 signal strength is below a (pre)configured signal strength threshold. Besides, the upper layer of the source remote UE may indicate the need of relay selection. 

Therefore, we give the following proposal
[bookmark: _Toc110936361]Relay selection for a U2U remote UE is triggered by 
a. [bookmark: _Toc110936362]by upper layer of the U2U remote UE
b. [bookmark: _Toc110936363]PC5 signal strength of the direct PC5 link is below a threshold 
Regarding relay reselection condition for U2U remote UE, relay UE is not required to have connection to the network, therefore, the following condition related to Uu failure events of relay UE would not be applicable.
Cell (re)selection, handover or Uu RLF has been indicated by U2N Relay UE via PC5-RRC signalling;
Meanwhile, the rest of conditions for the U2N remote UE can be reused for U2U remote UE. Therefore, the following proposal is formulated.
[bookmark: _Toc110936364]The U2U Remote UE triggers U2U Relay reselection in following cases:
c. [bookmark: _Toc110936365]PC5 signal strength of current Relay UE is below a (pre)configured signal strength threshold;
d. [bookmark: _Toc110936366]When Remote UE receives a PC5-S link release message from Relay UE;
e. [bookmark: _Toc110936367]When Remote UE detects PC5 RLF;
f. [bookmark: _Toc110936368]Indicated by upper layer of the Remote UE.
In addition, failure events of relay UE on the other PC5 hop need to be considered by remote UE for triggering relay reselection. For U2N relay in Rel-17, upon reception of a notification from the U2N relay UE indicating that Uu RLF has been detected, whether or not to trigger relay selection is up to the U2N remote UE implementation. For U2N, the U2N relay UE may recover from the Uu RLF by initiating the RRC Connection reestablishment procedure. Thereby, the connection between the U2N remote UE and the gNB can be resumed. For U2U relay, we think the situation is different in case the U2U remote UE receives a notification from the U2U relay UE indicating that PC5 RLF has been detected on the other hop. This is because that the U2U remote UE can not perform the similar recovery actions as for the U2N remote UE. It is therefore reasonable that the U2N remote UE should trigger U2U relay reselection when PC5 RLF has been detected on the other PC5 hop between the U2U relay UE and the peer U2U remote UE.    

[bookmark: _Toc110936369]The U2U Remote UE triggers U2U Relay reselection when PC5 RLF on the other PC5 hop between the Relay UE and the peer Remote UE has been indicated by the Relay UE. FFS on signalling details.
Furthermore, in our view either source remote UE or destination remote UE may trigger relay UE reselection, which means either source remote UE or destination remote UE may initiate discovery procedure for relay (re)selection purpose. The source remote UE may coordinate with the destination remote UE on whether/how to do relay reselection. FFS the detailed procedures. 
[bookmark: _Toc110936370]Either source remote UE or destination remote UE may trigger relay UE reselection. FFS on the detailed procedures.
For U2N relay, the network may broadcast a maximum Uu RSRP threshold, a minimum Uu RSRP threshold, or both, which are used by the U2N Relay UE to determine if it can transmit Relay discovery messages to U2N Remote UE(s). Similarly, RSRP threshold can be introduced for Relay UE candidate to determine if it is suitable to be a Relay UE for the source Remote UE towards a destination Remote UE in which case it will forward the discovery message received from the source remote UE or the destination remote UE to the peer UE. 
[bookmark: _Toc110936371]Introduce the PC5 RSRP threshold for Relay UE candidate so that Relay UE candidate can determine if it is suitable to be a Relay UE for the source Remote UE towards a destination Remote UE. FFS on whether both a maximum and a minimum threshold or only one of them is needed.
In addition, it is necessary to have a negotiation procedure for the relay reselection. In other words, both the source remote UE and the destination remote UE need to be involved in the relay selection procedure. The procedure needs to be carried out before the relay link is broken due to RLF on either of both hops. It would be beneficial to introduce an early warning event based on which either side can trigger an event indicating that the relay link may soon become unavailable. 
[bookmark: _Toc110936372]Introduce an event for U2U relay which can indicate the concerned PC5 link may soon become unavailable.

[bookmark: _Toc70424553][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	U2U relay is aimed to enable a source remote UE to reach a destination remote UE via a relay UE, without requiring the source remote UE initially has connection to the network.

Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 to wait for SA2 conclusion on discovery and relay (re)selection procedures.
Proposal 2	RAN2 to reuse criteria for U2N relay for U2U relay (re)selection as the baseline.
Proposal 3	Relay selection for a U2U remote UE is triggered by
a.	by upper layer of the U2U remote UE
b.	PC5 signal strength of the direct PC5 link is below a threshold
Proposal 4	The U2U Remote UE triggers U2U Relay reselection in following cases:
a.	PC5 signal strength of current Relay UE is below a (pre)configured signal strength threshold;
b.	When Remote UE receives a PC5-S link release message from Relay UE;
c.	When Remote UE detects PC5 RLF;
d.	Indicated by upper layer of the Remote UE.
Proposal 5	The U2U Remote UE triggers U2U Relay reselection when PC5 RLF on the other PC5 hop between the Relay UE and the peer Remote UE has been indicated by the Relay UE. FFS on signalling details.
Proposal 6	Either source remote UE or destination remote UE may trigger relay UE reselection. FFS on the detailed procedures.
Proposal 7	Introduce the PC5 RSRP threshold for Relay UE candidate so that Relay UE candidate can determine if it is suitable to be a Relay UE for the source Remote UE towards a destination Remote UE. FFS on whether both a maximum and a minimum threshold or only one of them is needed.
Proposal 8	Introduce an event for U2U relay which can indicate the concerned PC5 link may soon become unavailable.
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