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1 Introduction

This document is a report on the following email discussion:
· [AT121bis-e][416][Relay] Paging monitoring by L2 relay (OPPO)

      Scope: Discuss R2-2302576 and conclude on the proposals.

      Intended outcome: Report to CB session

      Deadline: Monday 2023-04-24 2359 UTC

2 Contact Information

	Company
	Name
	Email Address

	OPPO
	Qianxi Lu
	qianxi.lu@oppo.com

	Xiaomi
	Xing Yang
	Yangxing1@xiaomi.com

	Ericsson
	Nithin Srinivasan
	nithin.srinivasan@ericsson.com

	vivo
	Boubacar Kimba
	kimba@vivo.com

	CATT
	Hao Xu
	xuhao@catt.cn

	Lenovo
	Lianhai
	Wulh5@lenovo.com

	ZTE
	Mengzhen Wang
	Wang.mengzhen@zte.com.cn

	China Telecom
	Pei Lin
	linp@chinatelecom.cn

	Huawei, HiSilicon
	Rui Wang
	Wangrui46@huawei.com

	Samsung
	Hyunjeong Kang
	hyunjeong.kang@samsung.com

	Nokia
	Gyuri Wolfner
	Gyorgy.wolfner@nokia.com

	Apple
	Zhibin Wu
	Zhibin_wu@apple.com

	Futurewei
	Yunsong Yang
	yyang1@futurewei.com

	LG
	Seoyoung
	Seoyoung.back@lge.com

	MediaTek
	Ming-Yuan Cheng
	ming-yuan.cheng@mediatek.com


3 Discussion

3.1 L2 U2N Relay + ranPagingInIdlePO

For the interaction between L2 U2N Relay and ranPagingInIdlePO feature, 2576 stated that

<2576 Start>
Based on TS 38.304, the UE may use different ways to derive i_s, based on both UE capability and network capability

In RRC_INACTIVE state, if the UE supports inactiveStatePO-Determination and the network broadcasts ranPagingInIdlePO with value “true”, the UE shall use the same i_s as for RRC_IDLE state. Otherwise, the UE determines the i_s based on the parameters and formula above.

Currently, L2 Relay UE does not support the option of using ‘the same i_s as for RRC_IDLE state. 

We understand there are 2 ways to conclude on this issue. 

1) Keep the current spec as it is, which means RAN node would not force an L2 Relay UE to monitor paging for a L2 remote UE by using the same i_s as for RRC_IDLE state. Considering RAN node has only per-cell flag of ranPagingInIdlePO to enable/disable this feature, the only way-out is RAN node, when enabling L2 SL relay feature, disable the ranPagingInIdlePO feature.

2) Force L2 Relay UE to perform the paging using the same i_s as for RRC_IDLE state. This way-out requires a huge change to the spec, since it means the remote UE which supports inactiveStatePO-Determination should only camp on relay UE which also support inactiveStatePO-Determination, and thus it means a revision to discovery message for relay UE to broadcast its capability. Furthermore, the remote UE has to notify the relay UE on the support of inactiveStatePO-Determination.

So at the current stage, it is suggested to go for solution-1.

P1: RAN2 clarifies L2 U2N SL Relay UE paging monitoring for L2 Remote UE using i_s as for RRC_IDLE state is not supported in Rel-17. 

<2576 Stop>
Q1-1: Do you agree with P1 in 2576, i.e., R2 not pursue supporting paging monitoring by RRC_INACTIVE UE using i_s as for RRC_IDLE state in L2 U2N Relay scenario?

· Agree

· Disagree

	Company
	Agree/Disagree
	Comments

	OPPO
	 Agree
	Otherwise, there is a need for huge additional work.

	Xiaomi
	Agree
	

	Ericsson
	Agree
	

	vivo
	Agree
	

	CATT
	Agree
	

	Lenovo
	Agree
	

	ZTE
	Agree
	

	QC
	Agree
	

	China Telecom
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	NEC
	Agree
	

	Nokia
	Agree
	

	Apple
	See comment
	Case 1) A R17 L2 remote UE may support this feature, but the L2 relay UE may not support it. So, the end result is that L2 relay UE will not be able to monitor RAN paging for this remote UE as it does not use IDLE i_s to calculate RAN paging PO, but the L2 relay UE will still be able to monitor and receive CN paging for this remote UE. Since the NW will trigger CN paging after RAN paging failure, we think the problem is solved automatically. 

[Rapp] Not sure if RAN paging failure is a solution or not, one could say it is the consequence that we would like to avoid.

Case 2) if L2 relay UE does support this, but L2 remote UE does not support it, then the NW will treat the INACTIVE L2 remote UE as legacy UE. In this case NW will try to ensure the ensure RAN and CN paging occasions overlap by NW implementation (e.g., . gNB always set Ran Paging Cycle bigger than DRX cycle configured by upper layer)
Case 3) On the other hand, if both L2 remote UE and L2 relay UE support this, then the paging monitoring works fine. So, there is no need to force a R17 L2 relay UE to not support this, specifically.

[Rapp] With the current signaling, even though relay UE is capable of this, it cannot know whether it needs to do the enhanced paging monitoring without knowing the remote UE capability. 

And it is not to force it, but to say there is no need to relay UE to take care of it.

Thus, we think there is nothing really broken and there is no need for any formal agreement for this in relay WI. No need to force any NW configuration, either.


	Futurewei
	Agree
	

	Intel
	Agree
	

	LG
	Agree
	

	MediaTek
	Agree
	


Summary: All companies except one agree with the proposal. Further response provided w.r.t Apple comment, and Rapp suggest some rewording to the proposal to avoid ‘not supported’ type of wording.

Proposal 1 RAN2 not pursue further work to enable L2 U2N SL Relay UE paging monitoring for L2 Remote UE using i_s as for RRC_IDLE state in Rel-17. 

Q1-2: If agree with Q1-1, how do you think to capture the conclusion?

· Option-1: Chairman Note

· Option-2: Capture in spec (if this option is selected, please clarify which spec to impact)

	Company
	Option
	Comments

	Xiaomi
	Option 1
	

	Ericsson
	Option 1
	If the current spec is not broken, there is no need to capture what we do not support 

	vivo
	Option 1
	

	CATT
	Option 1
	

	Lenovo
	See comments
	Slightly prefer a NOTE in 38.304.

The following description will be applied to relay UE. However, relay UE does not get the information from remote UE. It will not run. 

In RRC_INACTIVE state, if the UE supports inactiveStatePO-Determination and the network broadcasts ranPagingInIdlePO with value “true”, the UE shall use the same i_s as for RRC_IDLE state.



	ZTE
	
	Maybe some clarification could be added in the field description of ranPagingInIdlePO.

	QC
	Option 1
	

	China Telecom
	Option 1
	

	Huawei, HiSilicon
	Option-1
	But we also would like to clarify remote UE’s behavior. For instance whether this means remote UE cannot signal support of inactiveStatePO-Determination in its capability, or it is purely up to remote UE implementation.

	Samsung
	Option-1
	

	NEC
	Option-1
	

	Nokia
	Option-2
	Adding some clarifications into clause 7.1 of 38.304 is needed as this has gNB impacts.

	Apple
	Nothing
	No need of any agreement, as we do not see this as a problem must be solved.

	Futurewei
	Option 1
	

	Intel
	Option 1
	

	LG
	Option 1
	

	MediaTek
	Option 1
	


Summary: 9 out of 13 companies tend to believe Chairman Note is sufficient. While 3 companies believe some spec impact could be considered (yet seems different view on the impacted spec, 304 or 331). Rapp suggest to conclude in this meeting on the direction, and later if any proposed CR/TP, it can be contribution driven.

Q1-3: If disagree with Q1-1, how do you think to enable the solution?

· Option-1: A revision to discovery message for relay UE to broadcast its capability on supporting inactiveStatePO-Determination. Furthermore, the remote UE has to notify the relay UE on the support of inactiveStatePO-Determination.

· Option-2: Other (if this option is selected, please clarify what is the solution)

	Company
	Option
	Comments

	
	
	

	
	
	


3.2 L2 U2N Relay + eDRX

For the interaction between L2 U2N Relay and eDRX based paging, 2576 stated that

<2576 Start>
Based on TS 38.304, the UE may use DRX or eDRX for paging monitoring

In RRC_IDLE state, if eDRX is configured by upper layers, i.e., TeDRX, CN, according to clause 7.4:

-
If TeDRX, CN is no longer than 1024 radio frames:

-
T = TeDRX, CN;
-
else:

-
During CN configured PTW, T is determined by the shortest of UE specific DRX value, if configured by upper layers, and the default DRX value broadcast in system information.

In RRC_INACTIVE state, if eDRX is configured by RRC, i.e., TeDRX, RAN , and/or upper layers, i.e., TeDRX, CN, as defined in clause 7.4:

-
If both TeDRX, CN and TeDRX, RAN are no longer than 1024 radio frames, T = min{TeDRX, RAN, TeDRX, CN}.

-
If TeDRX, CN is no longer than 1024 radio frames and no TeDRX, RAN is configured, T is determined by the shortest of UE specific DRX value configured by RRC and TeDRX, CN.

-
If TeDRX, CN is longer than 1024 radio frames:

-
If TeDRX, RAN is not configured:

-
During CN configured PTW, T is determined by the shortest of the UE specific DRX value (s), if configured by RRC and/or upper layers, and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by the UE specific DRX value configured by RRC;

-
else if TeDRX, RAN is no longer than 1024 radio frames:

-
During CN configured PTW, T is determined by the shortest of the UE specific DRX value, if configured by upper layers and TeDRX, RAN, and a default DRX value broadcast in system information. Outside the CN configured PTW, T is determined by TeDRX, RAN.
Where the yellow part highlights the cases where eDRX cycle would be used. 

Considering currently, L2 U2N Relay would not know the eDRX cycle but just the DRX cycle (no longer than 256 radio frame)

SL-PagingInfo-RemoteUE-r17 ::=                SEQUENCE {

sl-PagingIdentityRemoteUE-r17                 SL-PagingIdentityRemoteUE-r17,

sl-PagingCycleRemoteUE-r17                    PagingCycle                                        OPTIONAL  -- Need M

}

PagingCycle ::=                     ENUMERATED {rf32, rf64, rf128, rf256}
In order to support the eDRX for L2 remote UE, similar to the issue above, it requires the remote UE which supports eDRX should only camp on relay UE which also support in eDRX, and thus it means revision to discovery message for relay UE to broadcast its capability. Furthermore, the remote UE has to notify relay UE on the support of eDRX.

Given that the RAN node has the capability to turn off the eDRX feature

SIB1-v1700-IEs ::=               SEQUENCE {

[…]
eDRX-AllowedIdle-r17         ENUMERATED {true}                                                      OPTIONAL,  -- Need R

eDRX-AllowedInactive-r17     ENUMERATED {true}                                                      OPTIONAL,  -- Cond EDRX-RC
[…]

}

It is suggested to avoid co-configuration of L2 SL Relay and eDRX-based paging delivery. 

P2: RAN2 clarify L2 U2N SL Relay UE paging monitoring for L2 Remote UE using the eDRX paging cycle is not supported in Rel-17. 

<2576 Stop>
Q2-1: Do you agree with P2 in 2576, i.e., R2 not pursue supporting eDRX-based paging monitoring for L2 U2N remote UE by L2 U2N Relay UE?

· Agree

· Disagree

	Company
	Agree/Disagree
	Comments

	OPPO
	 Agree
	Otherwise, there is a need for huge additional work.

	Xiaomi
	Agree
	

	Ericsson
	Agree
	

	vivo
	Agree
	

	CATT
	Agree
	

	Lenovo
	Agree
	

	ZTE
	Agree
	

	QC
	Agree
	

	China Telecom
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Samsung
	Agree
	

	NEC
	Agree
	

	Nokia
	Agree
	

	Apple
	Agree with comment
	AS the restriction of ASN.1 signalling in RemoteUEInformationSidelink only support up to rf256, the R17 Relay WI assumes the eDRX is not supported by L2 remote UE. So, We support to stick to this assumption and relay UE behaviour shall only consider legacy remote UE (w/o eDRX).

	Futurewei
	Agree
	

	Intel
	Agree
	

	LG
	Agree
	

	MediaTek
	Agree
	


Summary: All companies agree.

Proposal 2 RAN2 not pursue further work to enable L2 U2N SL Relay UE paging monitoring for L2 Remote UE using the eDRX paging cycle in Rel-17. 

Q2-2: If agree with Q2-1, how do you think to capture the conclusion?

· Option-1: Chairman Note

· Option-2: Capture in spec (if this option is selected, please clarify which spec to impact)

	Company
	Option
	Comments

	Xiaomi
	Option 1
	

	Ericsson
	Option 1
	If the current spec is not broken, there is no need to capture what we do not support

	vivo
	Option 1
	

	CATT
	Option 1 
	

	Lenovo
	See comments
	If note is needed, one NOTE can cover both i_s and eDRX.

	ZTE
	
	No strong opinion. Maybe some clarification could be added in some field description related.

	QC
	Option 1
	

	China Telecom
	Option 1
	

	Huawei, HiSilicon
	Option-1
	But we also would like to clarify remote UE’s behavior. For instance whether this means remote UE cannot signal support of eDRX in NAS message, or, whether to report eDRX support and how to set the value for paging cycle in PC5 if eDRX is configured are purely up to remote UE implementation.

	Samsung
	Option-1
	

	NEC
	Option-1
	

	Nokia
	Option-2
	As this may have gNB impact (gNB should be aware that eDRX cannot be used for remote UEs), this should be captured in the specification.

	Apple
	Option-1
	

	Futurewei
	Option 1
	

	Intel
	Option 1
	

	LG
	Option 1
	

	MediaTek
	Option 1
	


Summary: 10 out of 13 companies tend to believe Chairman Note is sufficient. While 3 companies believe some spec impact could be considered. Rapp suggest to conclude in this meeting on the direction, and later if any proposed CR/TP, it can be contribution driven.

Q2-3: If disagree with Q2-1, how do you think to enable the solution?

· Option-1: A revision to discovery message for relay UE to broadcast its capability on supporting eDRX-based paging. Furthermore, the remote UE has to notify the relay UE on the eDRX cycle.

· Option-2: Other (if this option is selected, please clarify what is the solution)

	Company
	Option
	Comments

	
	
	

	
	
	


4 Conclusion

We have the following proposals:

Proposal 1
RAN2 not pursue further work to enable L2 U2N SL Relay UE paging monitoring for L2 Remote UE using i_s as for RRC_IDLE state in Rel-17.
Proposal 2
RAN2 not pursue further work to enable L2 U2N SL Relay UE paging monitoring for L2 Remote UE using the eDRX paging cycle in Rel-17.
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