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1 Introduction
This is the summary of contributions in AI 8.7.3 (relay selection / reselection). 
Note that there is some overlapping between AI 8.7.3 and AI 8.7.2 (discovery). To avoid misalignment, this summary only includes below aspects (same as what described in Section 4.3 of TR 38.836):

· PC5 measurements for relay (re)selection
· Criteria to trigger relay selection 

· Criteria to trigger relay (re)selection (including RLF triggering)
· How to select relay UE when relay (re)selection is triggered
· Additional AS layer criteria
· Coupling with cell (re)selection

2 Discussion  
2.1 General discussion

2.1.1 Clarification of WID objective

The related WID objectives [1] are summarized below.

The objective of this work item is to specify solutions to enable single-hop, sidelink-based, L2 and L3 based UE-to-Network (U2N) relaying. 
Work Item objectives on aspects common to both L2 and L3:

1. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

a. Re-use LTE relay discovery and (re)selection as baseline
NOTE 1: RAN requests RAN2 to strive for completion of the common parts (objective 1) by RAN#92 (June). RAN understands that RAN2 will also initially work on other aspects that have cross-group dependencies. 

For NOTE 1, one unclear part is whether L2 specific (re)selection (e.g. gNB controlled reselection) needs to be concluded/completed by RAN2#92. The related proposals are:

	Tdoc#
	Source
	Related proposals

	R2-2102692 
	Qualcomm Inc.
	Proposal 1: For relay selection and reselection, RAN2 first strive for a common solution for L2 and L3 relay

Proposal 10: For the remaining L2 relay specific issue on whether to support gNB controlled relay (re)selection for RRC_CONNECTED Remote UE, RAN2 discuss it after the common solution is finalized

	R2-2103007
	OPPO 
	Observation 5
Considering the network involvement to help remote UE select the relay UE, it is the case for remote UE switching from the direct link into indirect link, where the issue shall be solved under service continuity discussion in L2 specific topic.


Rapporteur’s understanding is that only L2/L3 common relay reselection needs to be completed by RAN2#92. L2 specific reselection part can be further discussed in related L2 relay AI in contribution driven manner (e.g. gNB controlled reselection may be discussed in AI of L2 relay service continuity).

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.  
Following this Proposal 1, Rapporteur suggest RAN2 don’t discuss below proposals on gNB controlled (re)selection for CONNECTED remote UE in relay (re)selection session by RAN#92.
	Tdoc#
	Source
	Related proposals

	R2-2102807
	InterDigital
	Support gNB controlled relay (re)selection: P6 and P7.

	R2-2102977
	ZTE
	NOT support gNB controlled relay (re)selection: P6 

	R2-2103001
	Ericsson
	Support gNB controlled relay (re)selection: P5- P8

	R2-2103237
	Spreadtrum Communications
	Support gNB controlled relay (re)selection: P3

	R2-2103311
	Nokia
	Support gNB controlled relay (re)selection: P3- P7

	R2-2103324
	vivo
	NOT support gNB controlled relay (re)selection: P9

	R2-2103739
	Intel
	Postpone the discussion


Also following this Proposal 1, Rapporteur also think QoS controlled relay (re)selection seems to be L2 relay specific issue because QoS of L3 relay is not in scoping of RAN2. 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. 
	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.


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
2.1.2 Requirement on service continuity 
Then, another unclear general question is whether relay (re)selection has the requirement of service continuity via path switch. Below table summarizes some related proposals:

	Tdoc#
	Source
	Summary of their proposals

	R2-2102692 
	Qualcomm Inc.
	Service continuity is not part of target by RAN#92 (P10)

	R2-2103007
	OPPO 
	Path switch shall be solved under service continuity discussion in L2 specific topic (O5).

	R2-2103009
	Fraunhofer 
	Study the possible criteria to trigger relay re-selection in time to ensure service continuity (P3).

	R2-2103311 
	Nokia
	gNB controlled path switch for service continuity (P1, P3-P7)

	R2-2103667
	Nokia
	Consider adding the support for service continuity of the Relay UE candidates as a criterion to be used in relay selection and reselection (P3)

	R2-2103739 
	Intel 
	Wait to discuss path switch for service continuity (P2)

	R2-2103994 
	LG
	Service continuity should be considered in relay (re)selection (P1, P2, P4)


For this issue, please note that in RAN2#113-e [2], RAN2 has agreed to preclude PDCP SN status transfer during path switch. 
Agreements:
For L3 U2N, the Relay UE does not transfer PDCP SN status considering the second hop PDCP PDU/SDU delivery status during path switching in order to support lossless service continuity.

For L3 U2N, the study of optional AS layer-based solutions to enable PDCP SN status during path switch though service continuity is not pursued.

This seems to imply that service continuity can’t be satisfied at least for path switch of L3 relay even with a smart path switch solution. Then if you agree Proposal 1, we can apply the same logic to L2 relay as well. Same as Proposal 1, interested companies can submit their contributions to L2 relay service continuity session. 
Proposal 3: For L2/L3 relay common solution of relay (re)selection, RAN2 confirm that there is no requirement of service continuity from AS layer perspective. gNB controlled path switch for service continuity belongs to L2 relay service continuity agenda item.    
2.2 Baseline procedure same as LTE 
WID objectives [1] has clearly indicated to reuse LTE (re)selection as baseline:

2. Specify mechanisms for U2N relay discovery and (re)selection for L3 and L2 relaying [RAN2, RAN4]

a. Re-use LTE relay discovery and (re)selection as baseline
Meanwhile, TR 38.836 [3] has captured below procedures, which are same as LTE in rapporteur understanding:
1) Measurement: Remote UE at least use the radio signal strength measurements of sidelink discovery messages to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion. 
2) Trigger of relay selection: as in LTE, an in-coverage Remote UE searches for a candidate Relay UE if direct Uu link quality of the Remote UE is below a configured threshold.
3) Trigger of relay reselection: Remote UE compares the PC5 radio measurements of a Relay UE with the threshold which is configured by gNB or preconfigured. Higher layer criteria also need to be considered by Remote UE for relay (re-)selection, but details can be left to SA2 to decide. Relay (re-)selection can be triggered by upper layers of Remote UE.  
4) How to choose relay UE if multiple candidates available: when Remote UE has multiple suitable Relay UE candidates which meet all AS-layer & higher layer criteria and Remote UE need to select one Relay UE by itself, it is up to Remote UE implementation to choose one Relay UE. 
Some companies proposed to confirm these agreements made in SI. Among them, it seems some companies (P2 in R2-2102699, P5 in R2-2103007) want to revisit 4). However, rapporteur suggest keeping RAN2 agreement 4) because of below reasons:

1) In TS 36.331, it has captured a NOTE it is up to UE implementation which suitable relay to select. So, 4) is aligned with LTE baseline

2) As additional AS criteria for reselection is still on the table (e.g. relay load, serving cell ID), it is NOT technically correct to use best PC5 RSRP as the only reselection criteria for now.
3) RAN2 needs to complete reselection by RAN#93. It is NOT suggested to revisit SI agreement unless critical issues.

To make progress, rapporteur would like to confirm the understanding. 

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

1) PC5 Measurement: Before PC5 unicast connection to the relay, 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/CONNECTED); 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. 
Meanwhile, some companies had some proposals to reuse LTE signaling to support same procedure. 
	Tdoc#
	Source
	Summary of their proposals

	R2-2102692 
	Qualcomm Inc.
	L3 filtering is applied across measurements on the PSSCH DMRS which carries discovery message from the concerned relay

	R2-2103007
	OPPO
	PC5 RSRP threshold, the filter coefficient and the hysteresis value

	R2-2103324
	vivo
	L 3 filtering (including both SD-RSRP and SL-RSRP) and hysteresis

	R2-2103584
	Sony
	Uu link threshold, PC5 link threshold in system information

	R2-2103667
	Nokia
	Threshold for Uu link quality when the UE should start search for candidate Relay UEs can be delivered in SIB or in dedicated signalling to the UE

	R2-2104130
	Huawei
	The threshold and the hysteresis are either configured by gNB or are preconfigured.


Based on these proposals, rapporteur suggest to reuse same signalling as LTE: Uu link threshold (threshHigh-r13), PC5 link threshold (q-RxLevMin-r13), L3 filter coefficient for SD-RSRP/SL-RSRP (filterCoefficient-r13) and hysteresis (hystMax-r13 and minHyst-r13) can be (pre)configured. Among them, Uu link threshold can be absent. How to handle its absence can also reuse LTE. 
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. 
2.3 PC5 measurements details
As captured in TS 38.836, there are two cases of PC5 measurements:
-
Remote UE at least use the radio signal strength measurements of sidelink discovery messages to evaluate whether PC5 link quality of a Relay UE satisfies relay selection and reselection criterion. 
-
When Remote UE is connected to a Relay UE, it may use SL-RSRP measurements on the sidelink unicast link to evaluate whether PC5 link quality with the Relay UE satisfies relay reselection criterion. 
2.3.1 Details before relay connection
Before relay connection, only RSRP of discovery can be measured, which is already captured in Proposal 3-1). The remaining issue is its details. The related proposals
	Tdoc#
	Source
	Summary of their proposals

	R2-2102692 
	Qualcomm Inc.
	L3 filtering is applied across measurements on the PSSCH DMRS which carries discovery message from the concerned relay

	R2-2103324
	vivo
	L 3 filtering (including both SD-RSRP and SL-RSRP) and hysteresis


Proposal 6: In SD-RSRP measurement for relay (re)selection trigger and candidate relay evaluation, L3 filtering is applied across measurements on the PSSCH DMRS which carries discovery message from the concerned relay
2.3.2 Detail after relay connection
After relay connection, TR 38.836 has captured that “it may use SL-RSRP measurements on the sidelink unicast link to evaluate whether PC5 link quality with the Relay UE satisfies relay reselection criterion”. However, some companies raised concern for the case of no transmission on sidelink unicast link. Multiple contributions had related proposals, which can be classified into 3 opinions:
	
	 Tdoc#
	Source
	Summary of their proposals

	Option 1: only SL-RSRP
	R2-2102692 
	Qualcomm Inc.
	After connected to a Relay UE, remote UE performs Rel-16 V2X specified SL-RSRP measurement for connected relay, because periodic keep-alive messages are available after relay connected

	
	R2-2102977
	ZTE
	If there is no transmission on the sidelink unicast link, it is suggested remote UE to trigger NAS layer solution, e.g. reuse keep alive or relay discovery transmission.

	
	R2-2103001
	Ericsson
	In case of no transmission on a unicast link, in order to measure the SL-RSRP, UE sends a SCI to its peer UE for requesting CSI report

	
	R2-2103423
	MediaTek
	Remote UE use SL-RSRP measurements on the Sidelink unicast link to evaluate whether PC5 link quality with a relay UE satisfies relay reselection criterion

	
	R2-2104130
	Huawei
	When the Remote UE is connected with a Relay UE, the Remote UE shall use SL-RSRP to evaluate 

	Option 2: both SL-RSRP and SD-RSRP
	R2-2102807
	InterDigital
	If data is available at the remote UE, only SL-RSRP of data. Else if the data has not been available at the remote UE for some time, the remote UE triggers reselection based on discovery RSRP.

	
	R2-2103237
	Spreadtrum Communications
	Same view as InterDigital

	
	R2-2103324
	vivo
	Either SL-RSRP or SD-RSRP fulfil the threshold condition, the remote UE would trigger relay reselection. FFS if one common threshold or two respective ones is needed.

	
	R2-2103884
	Apple
	SL-RSRP could be used for relay re-selection

	
	R2-2103995
	LG
	Same view as InterDigital

	Option 3: only SD-RSP
	R2-2103007
	OPPO
	RSRP measurement of sidelink discovery message only shall be used as one criterion to perform relay UE selection/reselection.

	
	R2-2103739
	Intel
	RAN2 shall not consider SL-RSRP measurements on the Sidelink unicast link to evaluate whether PC5 link quality


Thus, there are 5 companies supporting option-1, 4 companies supporting option-2 and 2 companies supporting option-3. To make progress, Rapporteur suggest to online discuss between option-1 and option-2. The reason why Rapporteur to preclude option 3:

1) The use of SL-RSRP has been agreed in SI phase. Because relay (re)selection has to be completed by RAN#92 and only two companies proposed to revisit it. Rapporteur prefer not to reopen this discussion unless it is really critical for concerned companies. 

2) In case of discovery model B, relay UE may response relay discovery solicitation message in just one-shot. Thus, discovery message from relay may not be always periodical, i.e. same issue as no transmission case in SL-RSRP may happen even for SD-RSRP
Proposal 7: RAN2 discuss which alternatives of PC5 measurement to trigger relay reselection. The discussion should consider conclusion of transmit power of discovery message made in discovery session (e.g. whether fixed power or can be configured subject to OLPC).
· Alt-1: Based on only SL-RSRP. In case of no data transmission, remote UE can use keep-alive message or triggered PC5-S/CSI reporting from relay UE to perform SL-RSRP based on its implementation.
· Alt-2: Based on both SL-RSRP and SD-RSRP. If data is available, only SL-RSRP of data. In case of no data transmission, the remote UE triggers reselection based on SD-RSRP  
2.4 RLF handling during relay reselection 
In TR 38.836 [2], relay (re)selection section has captured that relay reselection may be triggered if RLF of PC5 link with current relay UE is detected by remote UE:

Relay reselection should be triggered if the NR Sidelink signal strength of current Sidelink relay is below a (pre)configured threshold. Also, relay reselection may be triggered if RLF of PC5 link with current Relay UE is detected by Remote UE. 
It should be confirmed:

Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected
However, it is not clear what is the UE behavior when PC5 RLF and Uu RLF is detected by relay UE. Multiple companies discussed it. 
First, for Uu RLF detected by relay:
	
	 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.


Only one company proposed different way, and option 2 may cause extra latency in triggering relay reselection in case of Uu recovery failure. At least, the upper layer message/indication in Proposal 4-3-b can be used for this purposed. Thus, Rapporteur will suggest to try option 1 first.
Proposal 9: When Uu RLF is detected by relay UE, relay UE sends indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection.
A similar proposal is that relay HO can also trigger relay link release indication because relay group mobility is not supported in this release according to WID. The related proposals are summarized below:

	Tdoc#
	Source
	Summary of their proposals

	R2-2103739
	Intel
	Whether to support pre-emptive release of PC5-RRC connected remote UE in case of impending handover by the relay UE (P5)

	R2-2103994 
	LG
	Relay re-selection can be triggered when Relay UE should do HO (P2)


Because relay group mobility is not supported in this release, Rapporteur tend to think it seems the only feasible way in this release. 

Proposal 10: When relay performs HO to another gNB, relay UE sends indication/message, e.g., in Proposal 4-3-b to its connected remote UE(s) to trigger relay reselection.
Then, for PC5 RLF detected by relay:

	Tdoc#
	Source
	Summary of their proposals

	R2-2102692 
	Qualcomm Inc.
	Relay UE sends the PC5 RLF report including available PC5 measurements of relays to gNB. And it is up to gNB implementation how to handle it

	R2-2103390
	Lenovo
	Relay UE will transmit the failure notification for the sidelink RLF to gNB once failure happens on the link between the remote UE and relay UE.


The proposals are same. Thus, Rapporteur have below proposal:

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

2.5 Additional AS criteria for relay (re)selection

This issue was extensively discussed during email discussion#622 of RAN2#112-e. Multiple candidates of additional AS criteria for relay (re)selection (beside PC5 RSRP) were discussed. However, none of them were agreed, but just captured in TR 38.836 to further study in WI phase.
In this meeting, multiple contributions discussed them. Rapporteur would like to discuss one by one:
2.5.1 Relay’s load 
	
	 Tdoc#
	Source
	Summary of their proposals

	Option 1: Yes
	R2-2102807
	InterDigital
	Remote UE considers relay load as an additional AS layer criterion for relay (re)selection. Relay load can be included in the discovery message of the relay UE.  

	
	R2-2102977
	ZTE
	Same as InterDigital

	
	R2-2103001
	Ericsson
	Remote UE considers load of candidate relay UE (i.e., the number of remote UEs being served by the relay UE) as an additional criterion for relay UE (re)selection

	
	R2-2103324
	vivo
	FFS how to perform the load evaluation (e.g. based on UE implementation)

	
	R2-2103423
	MediaTek
	Same as InterDigital

	
	R2-2103584
	Sony
	Same as InterDigital

	
	R2-2103717
	CMCC
	Same as InterDigital

	
	R2-2103884
	Apple
	Same as InterDigital

	
	R2-2104262
	Philips
	Represent the Relay UE load as a compact data structure that includes the following aspects:

-
Number of PC5 connections to Remote UEs currently being actively used for relaying

-
Resource pool usage or capacity

-
Data rate at the different layers of the relay UE(s) for relaying data 

-
Buffering capacity available or buffer load for relayed data on the Relay UE

-
Average time the relayed data stays within the Relay UE

	Option 2: No
	R2-2103237
	Spreadtrum Communications
	No additional AS layer criteria of relay (re)selection is needed

	
	R2-2103667
	Nokia
	Relay load may not be a critical criterion in some cases (e.g. IoT type of services)

	
	R2-2103739
	Intel
	Relay UE load can be incorporated as an internal UE indication by the AS layer to the upper layers to stop/start broadcasting discovery messages.

	Option 3: Neutral 
	R2-2102692 
	Qualcomm Inc.
	Discuss whether to introduce Relay UE’s load as additional AS criteria of relay (re)selection based on specific solution / metric how Relay UE calculates its load. 


Because 3 companies object to this proposal, Rapporteur suggest to discuss online based on specific proposed metrics of relay UE load, to resolve the following concerns raised by opposing companies:

1) Relay load may not be a critical criterion in some cases (e.g. IoT type of services), because the IoT type of services would introduce only a small amount of traffic load at the relay UE and power consumption should be the key

2) It is not clear how relay load can be reasonably specified in any shape or form
3) It has no consistent interpretation of the capability of the Relay UE, which also depends on Relay UE’s implementation. Correspondingly, it seems also to be difficulty for a Remote UE to interpret what the Relay load means at AS layer. 
Proposal 12: Discuss online whether to adopt relay load as an additional criterion for relay UE (re)selection with below alternative metrics:
a. Number of PC5 connections to Remote UEs currently being actively used for relaying

b. Resource pool usage or capacity

c. Data rate at the different layers of the relay UE(s) for relaying data 

d. Buffering capacity available or buffer load for relayed data on the Relay UE

e. Average time the relayed data stays within the Relay UE
f. Number of remote UEs being served by the relay UE
2.5.2 Serving cell ID (and PLMN ID)
Multiple contributions proposed to include at least serving cell ID:

	
	 Tdoc#
	Source
	Summary of their proposals

	Option 1: Yes
	R2-2102692 
	Qualcomm Inc.
	Introduce relay’s serving cell ID and PLMN ID as additional AS layer criterion for relay (re)selection.   

	
	R2-2103001
	Ericsson
	Remote UE considers Cell ID of the serving cell of candidate relay UE as another additional criterion 

	
	R2-2103584
	Sony
	Cell ID of the serving cell of candidate relay UE should be considered in NR sidelink relay re-selection

	
	R2-2103667
	Nokia
	RAN2 is suggested to consider adding the PLMN ID and/or the Cell ID of the Relay UE candidates as a criterion to be used in relay selection and reselection.

	
	R2-2103995
	LG
	Cell ID should be included in Discovery message

	Option 2: No
	R2-2103237
	Spreadtrum Communications
	It may not be the best choice to select a relay which is in coverage of the same cell. For instance, when a remote UE is moving away from the serving cell, a relay in the coverage of the target gNB would be a better choice than a relay in the coverage of the serving gNB.


5 companies support the proposal. The main intention is for remote UE to determine whether inter-gNB resume/HO is required to be followed by relay (re)selection. Only 1 company object to this proposal, but their concern is that it may imply that remote UE can only choose the relay from the same gNB. Because WID has restricted service continuity support of Rel-17 is restricted to intra-gNB only, Rapporteur tend to think such information should be aware by remote UE during relay (re)selection. Whether they can be additional AS criteria can be further discussed. Thus, Rapporteur’s suggestion is:
Proposal 13: During relay (re)selection, remote UE can be aware of serving cell ID and PLMN ID of candidate relay UEs. RAN2 discuss whether they can be specified as additional AS criteria for relay (re)selection  
2.5.3 Uu quality between relay and gNB
Multiple contributions proposed to include at least serving cell ID:

	
	 Tdoc#
	Source
	Summary of their proposals

	Option 1: Yes
	R2-2103423
	MediaTek
	Uu link quality between the relay UE and the gNB is considered as one enhancement factor for relay re(selection)

	
	R2-2103884
	Apple
	Same as MediaTek 

	
	R2-2103995
	LG
	Uu-RSRP between Relay UE and gNB should be included in Discovery message.

	Option 2: No
	R2-2102692 
	Qualcomm Inc.
	We are not convinced these criteria are essential

	
	R2-2103237
	Spreadtrum Communications
	It should be used as criteria for relaying function enabling/disabling, not for relay selection

	
	R2-2103667
	Nokia
	RAN2 should derive the minimal set of AS layer criteria/options that should be considered by the remote UE in relay (re-)selection for different use cases.


Clearly, it didn’t get majority support. In Rapporteur’s understanding, the Uu quality has been agreed as trigger condition of relay discovery which has precluded the case that Uu link is poor. And good Uu link quality may not be equal to Uu high throughput because it also depends on gNB and relay’s capability on whether supporting high throughput features (e.g. whether support CA and MIMO). Thus, Rapporteur suggest to preclude it in this release 

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

Although there are some proposals on other criteria, all of them don’t support from more than 1 company:

	Tdoc#
	Source
	Summary of their proposals

	R2-2102960
	ETRI
	Zone ID, CRR, power imbalance

	R2-2103324
	vivo
	Relay architecture (i.e. L2/L3) supported by relay UE, RRC state of Relay UE

	R2-2103717
	CMCC
	RB mapping and data multiple rules, service characteristics of remote UE

	R2-2103994 
	LG
	When Relay UE is barred


Among them, whether to include relay architecture (i.e. L2/L3) supported by relay UE in discovery was under discussion of discovery session (i.e. their proposal 7a). We can discuss whether it can be specified as one AS criteria if it is agreed in discovery session. For others, Rapporteur believe RAN2 is not quite likely to make progress on these proposal by RAN#92, and thereby suggest to preclude them in this release:
Proposal 15: Besides serving cell ID, PLMN ID, L2/L3 relay support (if agreed in discovery session) and relay load, other AS criteria are not considered in this release.

2.5.5 Which message to include additional AS criteria 

Two companies discussed this issue, and both proposed to include them in discovery message  

	Tdoc#
	Source
	Summary of their proposals

	R2-2102692 
	Qualcomm Inc.
	Include the IEs required for additional relay (re)selection criteria in discovery message for both L3 and L2 relay

	R2-2103667
	Nokia
	Only the additional criteria/options considered clearly beneficial for a large range of use cases should be transmitted from relay UE to remote UE, e.g. by using new information elements in the discovery message.


This seems to be straight forward:

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

2.6 Coupling with cell (re)selection

Although cell (re)selection seems not to be in WID scoping, multiple contributions discussed its coupling with relay (re)selection. Below is a summary.
	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.


Again, 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. To complete relay (re)selection by RAN#93, Rapporteur suggest to follow LTE way.
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. 
3 Conclusion
In this contribution, we summarize contributions under AI 8.7.3 on relay (re)selection. The below proposals are made based on companies’ contributions.
General discussion
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 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
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.    
Procedures same as LTE Prose relay
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); 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 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 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). 

PC5 measurement details
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 7: RAN2 discuss which alternatives of PC5 measurement to trigger relay reselection. The discussion should consider conclusion of transmit power of discovery message made in discovery session (e.g. whether fixed power or can be configured subject to OLPC)
· Alt-1: Based on only SL-RSRP. In case of no data transmission, remote UE may use keep-alive message if available or triggered PC5-S/CSI reporting if available from relay UE to perform SL-RSRP measurement based on its implementation.

· Alt-2: Based on both SL-RSRP and SD-RSRP. If data is available, only SL-RSRP of data. In case of no data transmission, the remote UE triggers reselection based on SD-RSRP  
RLF handling during relay (re)selection

Proposal 8: RAN2 confirm that remote UE triggers relay reselection if PC5 RLF with current relay UE is detected

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.

Additional AS criteria of relay (re)selection

Proposal 12: Discuss online whether to adopt relay load as an additional criterion for relay UE (re)selection with below alternative metrics:

a. Number of PC5 connections to Remote UEs currently being actively used for relaying

b. Resource pool usage or capacity

c. Data rate at the different layers of the relay UE(s) for relaying data 

d. Buffering capacity available or buffer load for relayed data on the Relay UE

e. Average time the relayed data stays within the Relay UE
f. Number of remote UEs being served by the relay UE
Proposal 13: During relay (re)selection, remote UE can be aware of serving cell ID and PLMN ID of candidate relay UEs. RAN2 discuss whether they can be specified as additional AS criteria for relay (re)selection  

Proposal 14: Uu quality between relay UE and gNB is not included in discovery message as additional AS criteria for relay (re)selection  
Proposal 15: Besides RLF, serving cell ID, PLMN ID, relay load (if they are agreed in relay reselection session) and L2/L3 relay support (if agreed in discovery session), other AS criteria are not considered in this release.
Proposal 16: Include the information required for agreed additional AS criteria in discovery message. RAN2 informs SA2 the agreed additional AS criteria.
Coupling with cell (re)selection
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. 
4 For Session chair (discussion plan)
Easy proposal which can be agreed without online discussion
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); 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

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. RAN2 informs SA2 the agreed additional AS criteria.

Proposals online discussion (offline if no time)
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 12: Discuss online whether to adopt relay load as an additional criterion for relay UE (re)selection with below alternative metrics:

a. Number of PC5 connections to Remote UEs currently being actively used for relaying
b. Resource pool usage or capacity
c. Data rate at the different layers of the relay UE(s) for relaying data 
d. Buffering capacity available or buffer load for relayed data on the Relay UE
e. Average time the relayed data stays within the Relay UE
f. Number of remote UEs being served by the relay UE
Proposal 13: During relay (re)selection, remote UE can be aware of serving cell ID and PLMN ID of candidate relay UEs. RAN2 discuss whether they can be specified as additional AS criteria for relay (re)selection  
Proposal 15: Besides RLF, serving cell ID, PLMN ID, relay load (if they are agreed in relay reselection session) and L2/L3 relay support (if agreed in discovery session), other AS criteria are not considered in this release.
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.    
Proposals offline discussion first
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
Proposal 7: RAN2 discuss which alternatives of PC5 measurement to trigger relay reselection. The discussion should consider conclusion of transmit power of discovery message made in discovery session (e.g. whether fixed power or can be configured subject to OLPC)
· Alt-1: Based on only SL-RSRP. In case of no data transmission, remote UE may use keep-alive message if available or triggered PC5-S/CSI reporting if available from relay UE to perform SL-RSRP measurement based on its implementation.

· Alt-2: Based on both SL-RSRP and SD-RSRP. If data is available, only SL-RSRP of data. In case of no data transmission, the remote UE triggers reselection based on SD-RSRP  
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.

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. 
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