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1
Introduction

This document captures the following discussion:

[AT116-e][622][Relay] Remaining issues on discovery and (re)selection (ZTE)

Scope: 


Discuss the “for discussion” proposals from R2-2202378 and attempt to converge.

Filter the issues raised in company tdocs under agenda item 8.7.2.5, determine if any critical issues need resolution, and attempt to converge on any critical issues.


Intended outcome: Report to Friday online session

Deadline: Thursday 2022-02-24 1200 UTC. 
2
Discussion

2.1 “For discussion” proposals from R2-2202378

There are following four “for discussion” proposals in R2-2202378. The first two (proposal 1 and 3) are related to the Rx PDCP/RLC entity establishment/release and the latter two (proposal 6 and 7-2) are related to the L2 relay and relay discovery indication.

	Proposal 1: [12/18] [For discussion] The Rx RLC entity establishment/release processing of sidelink broadcast/groupcast communication is applied to SL-SRB4.
Proposal 3: [12/18] [For discussion] The Rx PDCP entity establishment/release processing of sidelink broadcast/groupcast communication is applied to SL-SRB4.
Proposal 6: [For discussion] For the L3 relaying support indication, RAN2 to down-select: 1) [11/19] L3 relay support indication in SIB12 (explicit); 2) [9/19] Relay discovery support indication in SIB12 and L2 relay support bit is absent (implicit).  

Proposal 7-2: [14/18] [For discussion] The relay discovery support indication can be included in SIB12.


2.1.1 Rx PDCP/RLC entity establishment/release for SL-SRB4

According to the pre-meeting email discussion, company view focus on the following two options:

Option 1: Add the discovery message reception as trigger for Rx PDCP RLC entity establishment/release of SL-SRB4 

Option 2: Apply the Rx PDCP/RLC entity establishment/release processing of sidelink broadcast/groupcast communication to SL-SRB4

The comparison of option 1 and option 2 are summarized in Table 1. During the pre-emeeting email discussion, more companies support Option 2. From rapporteur’s perspective, both solutions are workable. May be we can follow the legacy Rx PDCP/RLC entity processing for sidelink groupcast/broadcast communication based on the majority view.
Table 1 Comparison of Option 1 and Option 2 for the Rx PDCP/RLC entity establishment/release 
	Metrics
	Option 1
	Option 2

	Triggers for establishment
	if reception of discovery message for a specific destination is requested by upper layers
	upon receiving the first PDCP/RLC PDU, and there is not yet a corresponding PDCP/RLC entity

	Triggers for release
	if discovery reception for a specific destination is terminated in upper layers
	Up to implementation

	Advantages
	Align the Rx RLC/PDCP entity establishment/release processing of S-SRB4 with that of Tx RLC/PDCP entity 
	Align the Rx RLC/PDCP entity establishment/release processing of SL-SRB4 with sidelink broadcast/groupcast communication

	Spec impacted
	TS 38.331
	TS 38.322, TS 38.323


Q1) Is it agreeable to adopt Option 2 for the Rx PDCP/RLC entity establishment/release processing of SL-SRB4? Please provide your comments.  

	Company
	Response (Y/N)
	Comments 

	Qualcomm
	Y
	

	OPPO
	Y
	

	MediaTek
	Y
	

	CATT
	Y
	

	Ericsson
	Y
	

	vivo
	Y
	

	Samsung
	Y
	

	Nokia
	Y
	

	ZTE
	Y
	

	Intel
	Y
	

	Apple
	Y
	We can follow the majority view.

	Spreadtrum
	Y
	

	InterDigital
	Y
	

	Lenovo
	Y
	

	Xiaomi
	Y
	

	Huawei, HiSilicon
	Y
	

	LG
	Y
	

	China Telecom
	Y
	


Summary of Q1:

All the companies (18/18) agree to apply the Rx PDCP/RLC entity establishment/release processing of sidelink broadcast/groupcast communication to SL-SRB4. 

Proposal 1: [18/18] [Easy] The Rx PDCP/RLC entity establishment/release processing of sidelink broadcast/groupcast communication is applied to SL-SRB4.
2.1.2 L3 relay and relay discovery indication
So far, it has been agreed during RAN2#116bis-e meeting to explicitly indicate the L2 relay support in SIB12. On the other hand, majority companies support the explicit non-relay discovery support indication in SIB12 according to the pre-emeeting discussion [1]. The remaining issue is how to indicate the L3 relay support and relay discovery support. If we discuss the L3 relay and relay discovery indication jointly, the following options can be considered:  

Option 1: L3 relay indication + L2 relay indication (agreed) + non-relay discovery (very likely to be agreed) 

Option 2: Relay discovery indication + non-relay discovery indication (very likely to be agreed) + L2 relay indication (agreed)

For Option 1, L3 relay support is indicated by the explicit L3 relay indication and the relay discovery support can be deduced by the presence of L3 relay indication and or L2 relay indication. For Option 2, relay discovery support can be indicated by the explicit relay discovery indication. However, it is necessary to differentiate the following cases for option 2: 
For gNB only support L2 relay: L2 relay indication is presented. It is not necessary to present the relay discovery indication since L2 relay indication can be used to indicate the relay discovery support. 
For gNB only support L3 relay: relay discovery indication is presented. 
For gNB support both L3 and L2 relay: At least L2 relay indication should be presented. In this case, the L2 relay indication can be used to indicate the support of relay discovery. Since the support of relay discovery can be further used to indicate the L3 relay support, it seems not necessary to present the relay discovery indication any more.
Based on the above analysis, the presence of relay discovery indication is only used to indicate the L3 relay support. If that is the case, it would be better to adopt more straightforward L3 relay indication for L3 relay support. 
Q2) Which option do you prefer for the L3 relay and relay discovery support indication? Please provide your comments.  

	Company
	Option
	Comments 

	Qualcomm
	Option 2
	1.  As Rapporteur analyzed, different combinations of Relay discovery indication (already agreed) + L2 relay indication (agreed) + non-relay discovery indication (needed for both option 1 and option 2) can already cover all cases. So, we don’t see any spec hole with option 2. Then, why do we still need to introduce an extra new indication on L3 relay? We are not convinced that it is essential.   

2.  From technique perspective, we still think explicit L3 relay indication doesn’t make sense because L3 relay is transparent to gNB. And if we need to specify this explicit bit, we are not sure what is below correct understanding for this bit:

Understanding 1: only gNB doesn’t support L3 relay. CN may support it or not support it. 

Understanding 2: Neither gNB nor CN supports L3 relay

Understanding 3: CN supports L3 relay. gNB may support it or not support. 

We are not sure whether each company can be aligned on the understanding. And if Understanding 2 or 3 is agreed, we think RAN2 need to send LS to SA2 on introducing a signaling for gNB to know CN’s capability on L3 relay.

3. We think the NW capability in SIB12 (on discovery and L2/L3 relay support) should be aligned with UE capability, to better align cross operation between gNB and UE. And Option 2 is what we agreed in UE capability so far.  



	OPPO
	See comment
	We think either option is fine, as long as to leave network with the option to not provide layer 3 configuration. Whether it is an explicit way or implicit way is not important.

	MediaTek
	Option-2
	Same view as Qualocmm

	CATT
	See comments
	Indeed, both options can work. On one hand, as rapp analyzed, different combinations can be satisfied by both options. On the other hand, we share the same view as QC that the gNB capability that we are talking about should focus on the AS layer(that’s to say, do not associate it with CN). Hence, we slightly prefer option2 and can follow the majority’s view to push forward. 

	Ericsson
	Option 1
	Both options can work, however, Option 1 is cleaner from our understanding. The NW can determine whether or not to provide L3 configuration according to gNB capability/indicator.

	vivo
	Option 1
	Agree both options can work, and we prefer option 1 which is more straightforward.

Regarding Qualcomm’s comment, we understand no matter explicit or implicit indication is adopted, anyway the support of L3 relay of gNB and/or CN should be discussed and this is the same for both options. We don’t see that as a drawback for option-1. Also, indication from SIB does not have to be in the same form of UE capability. 

	Samsung
	Option 2
	We also think that both options work. We share Qualcomm’s view that gNB is transparent on layer 3 relay.

	Nokia
	comments
	We believe only an explicit L2 relay indication is needed, while a L3 relay capability signalling in SIB12 is not needed. Hence we do not agree to introduce a new L3 relay support indication, neither with option 1 nor with option 2.

	ZTE
	Option 1
	We think option 1 is more straightforward and specific. With regard to QC’s comments, we think gNB is not totally transparent to L3 relay. For example, gNB should be capable of identify the L3 U2N relay authorization IE sent from AMF to gNB and then determine if the relay relevant configuration can be sent to the L3 relay UE via dedicated signalling. Based on this observation, it is natural for the gNB which have the capability of L3 relay support to send the L3 relay support indication in SIB12.

	Intel
	Option 1 or option 2
	No strong view. Agree with OPPO’s comment

	Apple
	Option 2
	We do not need an explicit indication of L3 relay as this is transparent to gNB.

	Spreadtrum
	See comments
	No strong view, both options are fine.

	InterDigital
	Option 2
	This is closer to legacy, since explicit indication for L3 relay is not needed once we have discovery indication.

	Lenovo
	Option1
	Option 2 is complicated.

	Xiaomi
	Option1
	It is the most transparent solution

	Huawei, HiSilicon
	Option1
	If it is confirmed that the indication of L3 relay is needed, we prefer a simple way to indicate it.

	LG
	Option 2
	We agree the two option is workable. But, we slightly prefer option 2. Like the QC’s comment, option 2 can handle all cases without any hole and gNB is transparent on layer 3 relay.

	China Telecom
	See comments
	No strong view. Both options can work.


Summary of Q2:
With regard to the L3 relay and relay discovery indication, the company view of following options are collected:
Option 1 (L3 relay indication + L2 relay indication+ non-relay discovery): 6
Option 2 (Relay discovery indication + non-relay discovery indication + L2 relay indication): 7
Both option are fine: 4
None of the above: 1
Six companies support to adopt Option 1 while 7 companies support to adopt Option 2. 4 companies have no strong view and both options are fine for them. It is suggested to further discuss this during online meeting. 

Proposal 2: [For discussion] For the L3 relay indication and relay discovery indication, RAN2 to down-select:
Option 1 [10/18]: L3 relay indication + L2 relay indication+ non-relay discovery
Option 2 [11/18]: Relay discovery indication + non-relay discovery indication + L2 relay indication
2.2 Potential critical issues in AI 8.7.2.5
2.2.1 New triggers for PC5-RRC notification
It has been discussed that when Relay UE detects Uu RLF or Relay UE performs HO to another gNB or Relay UE performs cell re/selection, Relay UE need to notify its connected Remote UE(s) through PC5 RRC message. Upon reception of the PC5 RRC message for notification, it is up to Remote UE implementation whether to release or keep the unicast PC5 link. And if Remote UE decides to release the unicast PC5 link, it triggers the L2 release procedure and performs relay re-selection.

In R2-2202412 [3], Spreadtrum propose a new trigger the the PC5-RRC notification, i.e., when Uu RSRP of Relay UE is below the configured minimum threshold or above the configured maximum threshold, relay UE may send an indication/message to its connected Remote UE(s). Since the relay UE is no longer eligible for the role of relay, it is reasonable for the relay UE to notify the connected remote UE. For the L3 relay, it may send a PC5-S link release message to its connected remote UE(s). For the L2 relay, it may send the PC5-S link release message or PC5-RRC notification message to the connected remote UE.
Q3) Do you agree that the relay UE may send an PC5-S link release or PC5-RRC notification to its connected remote UE when the Uu RSRP of Relay UE is below the configured minimum threshold or above the configured maximum threshold? Please provide your comments.  

	Company
	Option
	Comments 

	Qualcomm
	No
	We think the common understanding seems to be up to relay UE implementation on when to send PC5-S or PC5-RRC notification message.

	OPPO
	No
	As long as the Uu RLF is not happened at relay UE, we think the relay service can still be maintained.

	MediaTek
	No
	

	CATT
	No
	Same view as QC.

	Ericsson
	No
	As OPPO mentioned, unless RLF, handover or cell selection/reselection is triggered, the radio link is still working for the remote UE.

	vivo
	No
	Agree with OPPO. This is more of optimization and may be left for implementation of relay UE. 

	Samsung
	No
	Agree with OPPO

	Nokia
	No
	

	ZTE
	See comments
	With regard to OPPO’s comments, it look weird that relay UE which is no longer eligible for relay operation continues forwarding data for remote UE. In this case, it is more reasonable for relay UE to send the PC5-S or PC5-RRC notification to remote UE to release the PC5 connection. Nevertheless, we can follow the majority view.

	Intel
	No
	We see the motivation to introduce this trigger (e.g. to ensure the Remote UE’s required QoS is met), but we think that the Remote UE has sufficient avenues to choose an appropriate relay. 

	Apple
	No
	Same view as QC and OPPO.

	Spreadtrum
	Yes
	We understand that due to time constraints, it is not suitable to do more optimization at this stage, but we think this is an issue that often occurs and needs to be solved. Since the Relay UE is no longer suitable to undertake relay role, but Uu RLF/HO/cell reselection has not yet occurred, isn't it a good way to notify the remote UEs which the Relay UE serviced in advance? Let the remote UEs reselect a new Relay UE or cell in advance to ensure the service continuity.

	InterDigital
	No
	No need to add anything beyond RLF.

	Lenovo
	No
	We already have the notification information for Uu RLF. 

	Xiaomi
	No
	

	Huawei, HiSilicon
	Partially yes
	For connected relay UE, we think Uu RLF is enough. However, in case relay UE is in idle/inactive, the situation may be different. 

According to previous RAN2 agreement, in case Uu thresholds are not satisfied, the only restriction is that relay UE is not allowed to perform discovery transmission. However, from the perspective of system performance, a relay UE at cell edge which is not allowed to perform discovery transmission should not be considered as an appropriate relay UE. In this case, we think it will be better to ask relay UE to release the PC5 unicast connection with the remote UEs.

	LG
	No
	Uu RLF notification for remote UE is enough in this case.

	China Telecom
	No
	Same view as QC and OPPO.


Summary of Q3:
When the Uu RSRP of Relay UE is below the configured minimum threshold or above the configured maximum threshold, only 3 companies think that PC5-S link release or PC5-RRC notification should be triggered and sent to remote UE while 15 companies think it is not necessary to trigger the PC5-S link release or PC5-RRC notification or it can be up to implementation. Considering that the PC5-RRC notification only contain the indication for Uu RLF, HO, and cell reselection, it is more appropriate to send the PC5-S link release based on implementation. 
Proposal 3: [15/18][Easy] When the Uu RSRP of relay UE is below the configured minimum threshold or above the configured maximum threshold, it is up to relay UE’s implementation on whether to send the PC5-S link release to remote UE.
2.2.2 Prioritization of discovery message and PC5-S/PC5-RRC signalling

During previous RAN2 meetings, it is agreed that one new SL-SRB4 is used for all discovery messages. Its parameters will be fixed and defined as SCCH configuration in 38.331. And the LCH priority for SL-SRB4 is fixed as 1 in the specification, which is of the same value as other SL-SRBs.

It is identified in [6] that according to the current MAC running CR, the UE firstly checks if SL data is available in the logical channel for sidelink discovery. If there is no SL data available in the logical channel for sidelink discovery, UE then checks if SL data is available in the logical channel (including e.g. STCH or SCCH except for sidelink discovery) as shown below. Based on this observation, it implicitly means that the sidelink discovery transmission is essentially prioritized over other SL-SRB message during the resource pool selection. It is suggested in [6] that the UE shall prioritize data from SCCH for PC5-S/PC5-RRC signalling over data from SCCH for sidelink discovery for resource pool selection. In addition, it is suggested in [6] that UE shall prioritize data from SCCH for PC5-S/PC5-RRC signalling over data from SCCH for sidelink discovery in logical channel prioritization.
	Running MAC CR
if the MAC entity has selected to create a selected sidelink grant corresponding to transmission(s) of a single MAC PDU, and if SL data is available in a logical channel, or a SL-CSI reporting is triggered:

2>
if SL data is available in the logical channel for sidelink discovery:
3>
if sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon is configured according to TS 38.331 [5]:
4>
select the sl-DiscTxPoolSelected configured in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon for the transmission of sidelink discovery message;

3>
else:

4>
select any pool of resources among the configured pools of resources;
2>
else if SL data is available in the logical channel:
3>
if sl-HARQ-FeedbackEnabled is set to enabled for the logical channel:
4>
select any pool of resources configured with PSFCH resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured;

3>
else:

4>
select any pool of resources among the pools of resources except the pool(s) in sl-BWP-DiscPoolConfig or sl-BWP-DiscPoolConfigCommon, if configured;


Q4) Do you agree that UE shall prioritize data from SCCH for PC5-S/PC5-RRC signalling over data from SCCH for sidelink discovery for resource pool selection and logical channel prioritization? Please provide your comments.
	Company
	Response for resource pool selection (Y/N)
	Response for LCP (Y/N)
	Comments 

	Qualcomm
	N
	N
	We think it is a rare case that UE need to send both SL-SRB0/1/2 and SL-SRB4 at the same time. And because their LCH priority was agreed to be same (i.e., value 1), we can follow current spec to leave it to UE implementation when this rare case happens. 

	OPPO
	N
	N
	Agree with Qualcomm.

Specifically, for the resource pool selection, we do not think there is a “prioritization” issue, i.e., the UE anyway use separate / joint pool for discovery and communication as we agreed

	MediaTek
	N
	N
	We think there may be no race issue on the SL-SRB4 and other SRBs because of the specific resource pool configuration

	CATT
	N
	N
	Same view as QC.

	Ericsson 
	N
	N
	We may consider to add a note in the spec to capture that, 

It is up to UE implementation to select which SCCH/LCH to build a MAC PDU in case there are PC5-S/PC5-RRC signalling and discovery available at the same time.

	vivo
	N
	N
	Agree with the comments from Qualcomm.  

	Samsung
	N
	N
	Agree with Qualcomm

	Nokia
	N
	N
	

	ZTE
	N
	N
	

	Intel
	N
	N
	

	Apple
	N
	N
	

	Spreadtrum
	N
	N
	

	InterDigital
	N
	N
	

	Lenovo
	N
	N
	

	Xiaomi
	N
	N
	

	Huawei, HiSilicon
	N
	N
	

	LG
	N
	N
	

	China Telecom
	N
	N
	


Summary of Q4:
All the companies (18/18) think that it is not necessary for UE to prioritize data from SCCH for PC5-S/PC5-RRC signalling over data from SCCH for sidelink discovery for resource pool selection and logical channel prioritization. It actually has no specification change based on the latest running CR. No proposal is given for it. 
2.3 Others
The other proposals in AI 8.7.2.5 are summarized as below, which are regarded as not critical. Rapporteur suggest to de-prioritize these issues for this meeting. 
	Tdoc
	Proposals
	Rapporteur comments

	PC5-S message design
	Proposal 1(QC R2-2202186): RAN2 confirm that the agreed “PC5-S message (similar to LTE)” is the Disconnect Request message as captured in Section 6.3.3.3 of TS 23.287. Upon reception of the PC5-S message, remote UE releases the unicast PC5 link and performs relay re-selection. 
	The detailed design of PC5-S message should be handled in SA2. 

	
	Proposal 2 (QC R2-2202186): No need to include the cause value in the “PC5-S message (similar to LTE)”. And it is up to relay UE implementation when to send PC5-S message, e.g., Uu RLF.
	

	
	Proposal 3 (QC R2-2202186): RAN2 confirm that the agreed “PC5-S message (similar to LTE)” is applied to both L2 and L3 relay. 
	

	
	Proposal 1 (Lenovo R2-2202585): A Discovery message from L2 U2N relay contains:

at least one of the IE systemInformationAreaID; or, a BITMAP indicating which SIBs or which features are supported by the relay UE’s serving cell; 

the first PLMN Id appearing in the SIB1 of the serving cell 
	

	Relation between PC5-S and PC5-RRC
	Proposal 4 (QC R2-2202186 ): RAN2 confirm that the control on whether to release the PC5 link is on relay UE side for the PC5-S message while the control is on remote UE side for the PC5 RRC message. Thus, there is no duplication between these two messages. 
	The usage of PC5-S message is up to SA2/CT1 to specify. RAN2 only need to specify the usage of PC5-RRC, for which the conclusion is clear already.

	
	Proposal 1 (vivo R2-2202568): Upon relay UE’s HO/cell reselection/RLF, RAN2 to down-select from the following options: 

- Option-1: As long as the PC5 link is good (e.g., no PC5 RLF is detected) between remote UE and relay UE, PC5-RRC message is used to inform remote UE.

-Option-2: It is up to relay UE implementation to use PC5-S or PC5-RRC message to inform remote UE. 
	

	Relay UE’s Uu recovery and handover success notification
	Proposal 2 (Lenovo R2-2202585): The remote UE should be notified of recovery/handover success due to successful re-establishment/handover.

Proposal 3 (Lenovo R2-2202585): The remote UE should be notified of recovery/handover failure due to failed re-establishment/handover.
	This can be regarded as an optimization. Suppose all the connected remote UE is implemented to release the PC5 link upon receiving the relay UE’s Uu RLF indication, nothing is broken.  

	Relay re-selection for RRC_Connected remote UE
	Proposal 2: Except for the case of RRC connection re-establishment, a RRC_CONNECTED remote UE shall not perform autonomous relay (re)selection procedure. (vivo R2-2202568)

	It looks natural that RRC_Connected remote UE may perform relay reselection for RRC reestablishment. No spec impact is foreseen with this proposal.

	Avoidance of frequent relay re-selection
	Proposal 1 (R2-2203233 Huawei): RAN2 to discuss the enhancement to ensure that Remote UE will not be triggered to preform relay UE reselection immediately after establishing PC5 unicast link with the newly selected relay UE, due to the SD-RSRP of selected relay UE is lower than q-RxLevmin1 (obtained from relay UE after PC5 unicast link establishment).
	It is a corner case and may be solved via proper threshold configuration.
Jagdeep - Huawei 

We have the following comments on the Rapporteur view

If “solved via proper threshold configuration” means that all the gNBs in the system shall set same PC5 RSRP threshold then it seems very restrictive for network implementation to have same threshold configuration and we should not consider this as a corner case. 

We request not to de-prioritize this and to have some discussion for solving this in this email discussion.

Rapp: Actually, R2-2203233 only propose to consider potential enhancement without analysis on the potential solutions and specification impact. From rapp’s view, even if different PC5 RSRP thresholds are configured by different gNBs, remote UE may avoid pingpong relay re-selection based on implementation. If necessary, please provide detailed solutions and specification impacts analysis for the next meeting. 

	QoS report for discovery message
	Proposal 2 (R2-2203233 Huawei): UE shall inform the gNB that the SL configured grant is requested for sidelink discovery transmission in UEAssistanceInformation without reporting QoS related information.
	From rapp’s view, the support of SL configured grant for relay UE’s discovery message transmission can be regarded as an optimization. 
Jagdeep - Huawei 

We have the following comments on the Rapporteur view

We think that it is a popular case that the discovery message is transmitted periodically. From the perspective of functionality, we don't understand why SL CG cannot be supported for discovery message.

We request not to de-prioritize this and to have some discussion for solving this in this email discussion.

Rapp: Without SL CG for SL discovery message transmission, the discovery message can still be sent out via dynamic grant. The SL CG for SL discovery is a nice-to-have feature but not indispensable. So it is regarded as not critical.


4
Conclusions

In this contribution, we have the following proposals based on the email discussion. 
Proposal 1: [18/18] [Easy] The Rx PDCP/RLC entity establishment/release processing of sidelink broadcast/groupcast communication is applied to SL-SRB4.
Proposal 2: [For discussion] For the L3 relay indication and relay discovery indication, RAN2 to down-select:

Option 1 [10/18]: L3 relay indication + L2 relay indication+ non-relay discovery
Option 2 [11/18]: Relay discovery indication + non-relay discovery indication + L2 relay indication
Proposal 3: [15/18][Easy] When the Uu RSRP of relay UE is below the configured minimum threshold or above the configured maximum threshold, it is up to relay UE’s implementation on whether to send the PC5-S link release to remote UE.
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