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1 Introduction
This is email discussion for below offline discussion:

· [AT113bis-e][611][Relay] Remaining proposals on relay (re)selection (Qualcomm)


Scope: Discuss the proposals for discussion from the (re)selection summary and converge where possible.


Intended outcome: Report in R2-2104415


Deadline:  Monday 2021-04-19 1000 UTC

Please note that in Tuesday online discussion, the following agreements on relay (re)selection were made:

Proposal 1: For relay (re)selection, RAN2 clarify that only the common parts of L2 and L3 relay is required to be completed by RAN#92. L2 specific design may be discussed in L2 relay agenda items in contribution driven manner.  

Proposal 4: RAN2 confirm below NR relay (re)selection procedures which are same as LTE Prose relay:

1) PC5 Measurement: For relay(s) without unicast PC5 sconnection, remote UE uses RSRP measurements of sidelink discovery messages (i.e. SD-RSRP) to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion

2) Trigger of relay selection: Triggered at remote UE when: a) direct Uu link quality is below a configured threshold for an in-coverage remote UE (in IDLE/INACTIVE and CONNECTED for L3 U2N relay; L2 case to be further discussed); or b) triggered by upper layer

3) Trigger of relay reselection: Triggered at remote UE when: a) PC5 measurement towards current relay UE is below a (pre)configured threshold; or b) Reception of an upper layer release message or similar indication from current relay UE; or c) Triggered by upper layer 

4) How to choose relay UE in relay (re)selection: Remote UE searches for suitable relay UE candidates which meet all AS-layer & higher layer criteria. If multiple such candidate relay UEs available, it is up to Remote UE implementation to choose one Relay UE. 

Proposal 5: Same as LTE, Uu link threshold (like threshHigh-r13), PC5 link threshold(like q-RxLevMin-r13), L3 filter coefficient for SD-RSRP/SL-RSRP (like filterCoefficient-r13) and hysteresis (like hystMax-r13 and minHyst-r13) can be provided via SIB/RRC by gNB or pre-configuration. Handling of Uu link threshold being absent can reuse LTE approach (i.e. when absence, remote UE considers condition to be met). 

Proposal 6: In SD-RSRP measurement for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the DMRS of PSSCH transmission which carries discovery message from the concerned relay.

Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected by remote UE.  FFS if there is any impact to other RLF handling activities.

Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  

Proposal 16: Include the information required for agreed additional AS criteria in discovery message.

2 Discussion  
2.1 gNB controlled relay (re)selection
The related proposals are: 

Proposal 18: Same as LTE, CONNECTED remote UE in L2 U2N relay can also trigger relay selection when directly Uu link quality is below a configured threshold. It doesn’t exclude the option of gNB decision on relay selection.

Proposal 3: For L2/L3 relay common parts of relay (re)selection, RAN2 confirm that there is no support of service continuity from AS layer perspective. gNB controlled path switch for service continuity belongs to L2 relay service continuity agenda item.    

Proposal 2: Because gNB decision on relay selection/reselection and QoS controlled relay (re)selection are L2 relay specific design, they are not treated in relay (re)selection discussion by RAN#92

First, as Proposal 18 implied, although majority companies agree to reuse same mechanism of LTE to CONNECTED remote UE L2 relay in NR. two companies showed concern during offline and online discussion. So, rapporteur would like to first get companies inputs. LTE related part in TS 36.331 is copied below:


[image: image1]
Q1: Do you agree the below LTE mechanism can be supported for RRC_CONNECTED remote UE in L2 U2N (Note that it doesn’t exclude gNB controlled relay (re)selection even if agreed)?

· [LTE mechanism] If RSRP measurement of PCell is below a configured threshold (i.e. Uu RSRP is below threshHigh by hystMax), the remote UE triggers relay selection  
	Company
	Yes / No
	Comments

	
	
	

	
	
	


Then, we discuss gNB controlled relay (re)selection / path switch. Note that we have online agreed relay (re)selection will not discuss L2 specific design by RAN#92:
Proposal 1: For relay (re)selection, RAN2 clarify that only the common parts of L2 and L3 relay is required to be completed by RAN#92. L2 specific design may be discussed in L2 relay agenda items in contribution driven manner.  

In Rapporteur’s understanding, gNB controlled relay (re)selection is same as gNB controlled path switch. They mean the gNB to use dedicated RRC signalling to indicate remote UE to trigger path switch between indirect path and direct path. No matter what is difference between them, it is for service continuity enhancement and should belong to L2 relay specific issues. Rapporteur would like to confirm whether it is same understanding in RAN2   
Q2: Do you agree that “For L2/L3 relay common parts of relay (re)selection, RAN2 confirm that there is no support of service continuity from AS layer perspective”?
	Company
	Yes / No
	Comments

	
	
	

	
	
	


Q3: Do you agree that “gNB controlled relay (re)selection” or “gNB controlled path switch” belong to L2 relay service continuity agenda item, and they are not treated in relay (re)selection discussion by RAN#92? 
	Company
	Yes / No
	Comments

	
	
	

	
	
	


2.2 QoS controlled relay (re)selection

The related proposals are: 

Proposal 2: Because gNB decision on relay selection/reselection and QoS controlled relay (re)selection are L2 relay specific design, they are not treated in relay (re)selection discussion by RAN#92

The related contributions are:

	Tdoc#
	Source
	Related proposals

	R2-2103009
	Fraunhofer 
	Consider the QoS fulfilment based (re-)selection triggers: P5/P6.

	R2-2103311
	Nokia
	A relay-UE may perform the discovery procedure, only if the QoS requirements of the relay service can be fulfilled, based on the information obtained from gNB: P8

	R2-2103739
	Intel
	Discuss whether to support the release of connected remote UE by the relay UE if its QoS requirements cannot be met: P4

	R2-2103995
	LG
	Remote UE may have different criteria for selecting a Relay UE. These criteria are based on the QoS of the service to be transmitted/received: P3.


Rapporteur’s analysis:

· For solution proposed in R2-2103311 and R2-2103739, it requires info from gNB on whether remote UE QoS can be satisfied, which seems to only work under L2 relay. 
· For solution proposed in R2-2103009 and R2-2103995, it is not clear how relay UE can know the QoS status of remote UE. If it is based on info from core network, it seems to be out of scoping from RAN2. 
Considering WID has an objective on QoS of L2 relay, Rapporteur also suggest RAN2 don’t discuss below proposals on QoS controlled (re)selection in relay (re)selection session by RAN#92. For R2-2103009 and R2-2103995, please provide a concrete solution for discussion if you disagree.
Q4: Do you agree that QoS controlled relay (re)selection is L2 relay specific design, and it is not treated in relay (re)selection discussion by RAN#92? 
	Company
	Yes / No
	Comments (If “No”, please provide a concrete solution for discussion)

	
	
	

	
	
	


2.3 RLF handling during relay reselection 
The related proposals are:

Proposal 9: When Uu RLF is detected by relay UE, relay UE sends the indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection.

Proposal 10: When relay performs HO to another gNB, relay UE sends the indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection.

Proposal 11: When PC5 RLF is detected by relay UE on a PC5 unicast link towards a remote UE, relay UE sends the PC5 RLF report including available PC5 measurements of the PC5 unicast link to gNB.

First, for Proposal 9 on Uu RLF detected by relay, it seems it is a majority view:
	
	 Tdoc#
	Source
	Summary of their proposals

	Option 1: reselection triggered upon Uu RLF detected
	R2-2102692 
	Qualcomm Inc.
	Relay UE sends relay link release indication to all its connected remote UE(s) to trigger relay reselection.

	
	R2-2102699
	CATT
	Reselection triggered if Uu BH RLF is indicated to remote UE

	
	R2-2102807
	InterDigital
	Similar to QC/CATT

	
	R2-2103994 
	LG
	Similar to QC/CATT

	Option 2: reselection triggered upon Uu recovery failure 
	R2-2103390
	Lenovo
	The remote UE should suspend the SL data transmission towards the relay UE once it receives the failure notification from relay UE. 

The remote UE should perform relay reselection once the it receives the recovery failure notification from relay UE.


Rapporteur think it can be agreed. In addition, whether to trigger RRC re-establishment followed by it is L2 relay specific issues. This offline will not discuss it.

Q5: Do you agree that for both L2 and L3 relay, “When Uu RLF is detected by relay UE, relay UE sends the indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection”? 
	Company
	Yes / No 
	Comments (if you think only L2 or L3 relay is applied, please indicate)

	
	
	

	
	
	


Then, for Proposal 10 on HO performed by relay, Rapporteur’s understanding is that it is also applied to both L2 and L3 relay: 
· For L2 relay, it has captured in WID objective that group mobility is not supported in this release. Thus, if relay performs HO, it seems service continuity can’t be ensured anymore.

· For L3 relay, remote UE traffic is carried via relay UE’s own PDU session. Thus, if relay performs HO, it is questioned why remote UE needs to keep the same relay. 
Q6: Do you agree that for both L2 and L3 relay, “When relay performs HO to another gNB, relay UE sends the indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection”? 
	Company
	Yes / No 
	Comments (if you think only L2 or L3 relay is applied, please indicate)

	
	
	

	
	
	


Finally, for Proposal 11 on PC5 RLF detected by relay, Rapporteur’s understanding is that it is legacy behavior for relay to report PC5 RLF indication to gNB upon detection of PC5 RLF according to TS 38.331:


[image: image2]
So, it seems the only delta part is whether to also include available PC5 measurements of the PC5 unicast link to gNB. Rapporteur suggests to first confirm PC5 RLF indication can be sent as Rel-16 legacy. 
Q7: Do you agree that for both L2 and L3 relay, “When PC5 RLF is detected by relay UE on a PC5 unicast link towards a remote UE, relay UE in RRC_CONNECTED sends the PC5 RLF to gNB, as NR Rel-16 V2X”? 
	Company
	Yes / No 
	Comments (if you think only L2 or L3 relay is applied, please indicate)

	
	
	

	
	
	


Then, on whether to also include available PC5 measurements of the PC5 unicast link to gNB, one company thought that it may not be useful for L3 relay. For L2 relay, Rapporteur understanding is that it is up to gNB implementation how to handle it (e.g. release remote UE context or suspend transmission with the remote UE).
Q8: If you agree Q7, do you also agree to include available PC5 measurements of the PC5 unicast link in PC5 RLF report to gNB, and it is up to gNB implementation how to handle it?
	Company
	Yes / No for L2 relay?
	Yes / No for L3 relay?
	Comments

	
	
	
	

	
	
	
	


2.4 Coupling with cell (re)selection

The related proposal is:
Proposal 17: When relay (re)selection is triggered, the remote UE may perform cell (re)selection and relay (re)selection procedure independently. When both a suitable cell and a suitable relay are available, the remote UE can select either one based on its implementation in this release, i.e. TS 38.304 will not specify this procedure. 

And companies’ views in contributions are summarized below:

	Tdoc#
	Source
	Summary of their proposals

	R2-2103001
	Ericsson
	In case of relay UE reselection, remote UE may select either a target Uu link or a target relay UE to re-establish the link according to radio signal strength.

	R2-2103007
	OPPO
	For L2 UE-to-Network Relay, cell selection procedure needs to allow the remote UE to camp on relay UE. 

For L2 UE-to-Network Relay, cell re-selection procedure needs to allow the UE to camp on relay UE.

	R2-2104130
	Huawei
	P4: Before connecting to a Relay UE, Remote UE can perform cell selection/reselection and relay selection independently.

P5: After the Remote UE connects to a Relay UE, it performs Relay UE reselection. And if no suitable Relay UE to be selected, the Remote UE can perform cell selection.

P6: The legacy cell (re)selection procedure and relay (re)selection procedure could go independently and no more combined procedure is needed.


Because cell (re)selection is not in scoping of WID, Rapporteur don’t think RAN2 can make progress for a combined procedure of cell (re)selection and relay (re)selection. In LTE Prose relay, cell (re)selection and relay (re)selection seem to be two independent procedures. And when both a suitable cell and a suitable relay are available, it seems remote UE can select either based on its implementation, similar to LTE Prose relay. Otherwise, we may have cross-WG impact, e.g. RAN4/CT1/SA2.
Q9: Do you agree that when relay (re)selection is triggered, the remote UE may perform cell (re)selection and relay (re)selection procedure independently? 
	Company
	Yes / No 
	Comments (if you think it need specification, please provide comment whether it has cross-WG impact, e.g. RAN4/CT1/SA2)

	
	
	

	
	
	


Q10: If you agree Q9, do you agree that if both a suitable cell (i.e. satisfying suitable criteria defined in 38.304) and a suitable relay (i.e. satisfying all AS and upper layer criteria of relay) are available, the remote UE can select either one based on its implementation in this release (i.e. TS 38.304 will not specify this procedure)? 
	Company
	Yes / No 
	Comments (if you think it need specification, please provide comment whether it has cross-WG impact, e.g. RAN4/CT1/SA2) 

	
	
	

	
	
	


3 Conclusion
TBD
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5.10.11.4	Selection and reselection of sidelink relay UE


A UE capable of sidelink remote UE operation that is configured by upper layers to search for a sidelink relay UE shall:


1>	if out of coverage on the frequency used for sidelink communication, as defined in TS 36.304 [4], clause 11.4; or


1>	if the serving frequency is used for sidelink communication and the RSRP measurement of the cell on which the UE camps (RRC_IDLE)/ the PCell (RRC_CONNECTED) is below threshHigh within remoteUE-Config :


2>	search for candidate sidelink relay UEs, in accordance with TS 36.133 [16]


2>	when evaluating the one or more detected sidelink relay UEs, apply layer 3 filtering as specified in 5.5.3.2 across measurements that concern the same ProSe Relay UE ID and using the filterCoefficient in SystemInformationBlockType19 (in coverage) or the preconfigured filterCoefficient as defined in 9.3(out of coverage), before using the SD-RSRP measurement results;








5.8.9.3	Sidelink radio link failure related actions


The UE shall:


1>	upon indication from sidelink RLC entity that the maximum number of retransmissions for a specific destination has been reached; or


1>	upon T400 expiry; or


1>	upon indication from sidelink MAC entity that the maximum number of consecutive HARQ DTX for a specific destination has been reached; or


1>	upon integrity check failure indication from sidelink PDCP entity concerning SL-SRB2 or SL-SRB3:


2>	consider sidelink radio link failure to be detected for this destination;


2>	release the DRBs of this destination, in according to sub-clause 5.8.9.1a.1;


2>	release the SRBs of this destination, in according to sub-clause 5.8.9.1a.3;


2>	discard the NR sidelink communication related configuration of this destination;


2>	reset the sidelink specific MAC of this destination;


2>	consider the PC5-RRC connection is released for the destination;


2>	indicate the release of the PC5-RRC connection to the upper layers for this destination (i.e. PC5 is unavailable);


2>	if UE is in RRC_CONNECTED:


3>	perform the sidelink UE information for NR sidelink communication procedure, as specified in 5.8.3.3 or sub-clause 5.10.X in TS 36.331 [10];


NOTE:	It is up to UE implementation on whether and how to indicate to upper layers to maintain the keep-alive procedure [55].












