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1	Introduction
This document is the report of the following email discussion:
[AT113bis-e][703][V2X/SL] Correction of SL CG during handover (Nokia)
	Scope: Discuss the need of changes in R2-2103500 and R2-2102713, and prepare agreeable CR if the intention is agreeable. 
	Intended outcome: Agreeable 38.331 CR in R2-2104467 and discussion summary in R2-2104468 if needed.
	Deadline: 4/19, 14:00 (UTC).
Companies are requested to provide their views on the issues listed in this document.
2	Discussion
This offline email discussion aims to clarify and correct the UE behaviour related to the handling of SL CG during Handover. In RAN2#107 [R2-1912001], the following agreements have been made on sidelink exceptional resource pool usage and sidelink configured grant under HO:
	[bookmark: _Hlk36242137]Agreements on exceptional TX resource pool and configured grant type: 
1:	It is supported that target cell provide configured sidelink grant type 1/2 in HO command. The UE starts configured SL grant type 1 once it is received.
2:	For mode-2 UE, TX resource configuration of the target cell is delivered via HO command, which is only valid for target cell.
3:	A mode-1 UE can to continue using the configured SL grant type 1 when beam failure or physical layer problem in NR Uu occur. FFS how long the SL configured grant is considered valid.


However, how to handle the use of SL CG during the Handover procedure and for a Handover Failure (HoF) needs clarification. The RAN2#107 agreement above implies that the received SL CG provided by the new target cell can be used when it is provided in the HO command, i.e. before the handover and UE target-gNB synchronization is completed on the Uu interface. This in turn avoids using exceptional pool resources during HO (if the SL CG is provided by the target gNB and signaled to the UE in the HO command by the source gNB). On the contrary, the current RRC specification [TS38.331-g41] section 5.8.8 contradicts the RAN2#107 agreement (wrt SL CG usage during HO):
5> if T310 for MCG or T311 is running; and if sl-TxPoolExceptional is included in sl-FreqInfoList for the concerned frequency in SIB12 or included in sl-ConfigDedicatedNR in RRCReconfiguration; or 

5> if T301 is running and the cell on which the UE initiated RRC connection re-establishment provides SIB12 including sl-TxPoolExceptional for the concerned frequency; or 

5> if T304 for MCG is running and the UE is configured with sl-TxPoolExceptional included in sl-ConfigDedicatedNR for the concerned frequency in RRCReconfiguration: 
6> configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the pool of resources indicated by sl-TxPoolExceptional as defined in TS 38.321 [3]; 
According to the RRC specification the UE always switches to exceptional resource pool during HO regardless whether or not the target cell provides SL CG in the HO command. The different switching procedures of resource pools during successful handover in case the source cell provides the SL CG is shown in the table below:
	
	SL CG is provided by the target cell 

	RAN2#107 agreement
	source cell SL CG (source cell mode 1 resource pool) [before HO]
→ target cell SL CG (target cell mode 1 resource pool) [during & after HO] 

	RRC spec 
	source cell SL CG (source cell mode 1 resource pool) [before HO]
→ mode 2 exceptional resource pool [during HO]
→ target cell SL CG (target cell mode 1 resource pool) [after HO completion]



[bookmark: OLE_LINK1]Question 1-1: Do companies agree on the existence of a mismatch between RAN2#107 agreement and the current RRC specification wrt handling of SL CG during HO? 
	Answers to Question 1-1

	Company
	Yes/No
	Comments

	Samsung
	Yes
	We agree with Rapporteur’s analysis that target cell SL CG is not used during HO and this is not aligned with RAN2#107 agreement.

	LG
	No
	Combining the following NOTE of the MAC specification and the RRC specification supports using GG resources during HO.

NOTE 1:	If the MAC entity is configured with Sidelink resource allocation mode 2 to transmit using a pool of resources in a carrier as indicated in TS 38.331 [5] or TS 36.331 [21], the MAC entity can create a selected sidelink grant on the pool of resources based on random selection or sensing only after releasing configured sidelink grant(s), if any.

	CATT
	Yes
	It’s clear that the mismatch between RAN2#107 agreement and the current RRC specification and obviously that UE shall use the target cell SL CG type1/2 configured during handover.

	Lenovo
	Yes
	Agreement that UE use CG type 1 when receive HO command is not reflected by the spec

	Huawei, HiSilicon
	No
	First, Share LG’s view. The Note in MAC has already covered any case where both configured SL grant and exceptional pool are configured by the upper layers, and it means that the configured SL grant is always prioritized over exceptional pool. 

Also, we see misunderstanding on the current RRC procedure: the description cited below does NOT mean that only the exceptional pool can be used after it is configured to the MAC and then the SL CG cannot be used (i.e. not meaning exceptional pool replacing the SL CG configuration). 
6> configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the pool of resources indicated by sl-TxPoolExceptional as defined in TS 38.321 [3]; 
It can mean Both SL CG and exceptional pool are configured to the MAC in parallel, which then relies on the above NOTE in MAC referenced by LG to decide which is actually used. Note that even in Uu we allow multiple RRC configurations to be configured to the lower layers in parallel, not one replacing another, and nothing is different here for SL. If the understanding that this description means replacing configurations is correct, then there can be a number of same problems in Uu.

	OPPO
	
	We also tend to agree there are something to clarify at least, for which the source seems that the spec has to deal with the case that type-1 CG (please note that mode-1 includes type-2 CG and DG as well, which cannot be used during HO) is not provided in the HO command, where only e-pool can be used.

	Ericsson
	Yes
	It is clear that there is a mismatch, and it would be good to clarify it. The MAC spec may already support the mentioned behaviour but the RRC definitively does not. We are fine to have the clarification. 

	vivo
	No, but
	We think the intention of this issue has already been captured in MAC. While it may be not well reflected by the current RRC procedure due to cross-specifications. We are ok to make some clarification to better align RRC with MAC. 

	ZTE
	Yes
	Maybe nothing is broken by combing MAC and RRC specification. However, we think it’s better to clarify it explicitly.

	Nokia (proponent)
	Yes
	There is a mismatch between RRC specification and the RAN2#107 agreement. RRC specifies to use exceptional resource pool when T304 (HO procedure has started) while RAN2#107 agreements says the SL CG type 1 (mode 1 resource pool of target cell) should be used by SL TX UE.
Please note that this email discussion we focus on a needed correction for the RRC specification (if something in another spec is correct or wrong is outside the scope of this email discussion).  

	Apple
	Yes
	We can clarify this with a NOTE



Summary Q1-1: 
	Answer
	Number of supporting companies

	Yes
	7

	No
	3

	no answer
	1



In total 7 companies agreed on the existence of a mismatch between RRC specification and RAN2#107 agreement wrt handling of SL CG type 1 during HO. One company did neither answer “yes” or “no” but agreed in the comment that clarification of the issue is needed, while 3 companies argued the issue is correctly reflected in MAC specification already. It is proposed to follow majority’s view.
Recommendation 1-1: RAN2 should resolve the mismatch wrt handling of SL CG type 1 during HO in RRC.
Question 1-2: Do companies agree on the need to correct the UE behaviour wrt handling of SL CG during HO in the RRC specification in order to capture the RAN2#107 agreements? 
	Answers to Question 1-2

	Company
	Yes/No
	Comments

	Samsung
	Yes
	We think that the UE behaviour of SL CG handling during HO should be clarified in RRC specification.

	LG
	
	See the comment of Q1-1.
Moreover, it is okay to clearly describe in the RRC specification without combining it with the NOTE of the MAC specification.

	CATT
	Yes
	It should be clarified in TS 38.331.

	Lenovo
	Yes
	Should be clarified in TS 38.331

	Huawei, HiSilicon
	No
	We don’t think any further enhancements/functional changes (leading NBC issue) should be pursued for the relationship handling between SL CG and exceptional pool in this release. If it is just for a clarification, informative texts are acceptable to us. 

	OPPO
	
	We are open on this, yet considering R2 have already converge on the usage of NOTE in R2#113, maybe that is a possible way-out, i.e., to extend the NOTE to cover additional unclear aspect (if any).


	Ericsson
	Yes
	We are fine to have the clarification.

	vivo
	Yes
	See reply in Question 1-1.

	ZTE
	Yes
	See comments in Question 1-1

	Nokia (proponent)
	Yes
	If somethink is wrong in TS38.331 it needs clarification in TS38.331. We do not understand the referral to MAC specification here. 

	Apple
	
	Share the same view as OPPP that this can be a NOTE given that it is slready mentioned in MAC spec.



Summary Q1-2: 
	Answer
	Number of supporting companies

	Yes
	7

	No
	1

	no answer
	3



In total 7 companies agreed to correct the issue in RRC specification. One company did not support RRC change but indicated informative text (NOTE) would be acceptable. 3 companies did neither answer “yes” or “no” but indicated in their comments to support the clarification of the UE behaviour in a NOTE. It is proposed to follow majority’s view.
Recommendation 1-2: RAN2 should clarify the handling of SL CG type 1 during HO in RRC specification in a NOTE.


In case the target cell does not provide the SL CG in the HO command during the HO procedure, the SL TX UE may either:
option 1: continue using the source cell’s SL CG until the HO is completed
option 2: switch to exceptional resource pool during the HO procedure

According to the TS38.331 RRC specification and the discussion in R2-2101232, the UE is not allowed to remain on the SL CG of the source cell once T304 is running. This behaviour is also in line with LTE V2X principle. Hence option 1 seems not valid and the UE should use exceptional resource pool in case the target cell does not provide the SL CG in the HO command.

Question 2: Do companies agree on the observation that the UE should switch to exceptional resource pool during HO in case the target cell does not provide the SL CG in the HO command? 
	Answers to Question 2

	Company
	Yes/No
	Comments

	Samsung
	Yes 
	We agree that option 1 is not valid. UE should use the exceptional resource pool if exceptional resource pool is configured and SL CG is not configured during HO, 

	LG
	No
	If there are CG resources of the serving cell, CG resources can be used.

	CATT
	Yes
	

	Lenovo
	Yes
	We have no agreement to continue using the configured SL grant type 1 of source cell during HO. UE will reset MAC of source cell after receiving HO command

	Huawei, HiSilicon
	Yes
	We haven’t previous agreements to do other than this, and we are not OK to introduce new feature at this stage.

	OPPO
	Yes
	

	Ericsson
	Yes
	

	vivo
	Yes
	

	ZTE
	Yes
	

	Nokia (proponent)
	Yes
	

	Apple
	Yes
	



Summary Q2: 
	Answer
	Number of supporting companies

	Yes
	10

	No
	1



In total 10 companies agreed that the SL TX UE should use exceptional resource pool resources during the HO if the target cell does not provide SL CG type 1 in the HO command, while only 1 company disagreed. It is proposed to follow majority’s view.
Recommendation 2: If the target cell does not provide SL CG type 1 during HO, the SL TX UE should use exceptional resource pool during HO.
Let us in the following also discuss the case if the handover fails, i.e. handling of SL CG during HoF. As discussed in R2-2009990 when the UE receives the RRCConnectionReconfiguration including the mobilityControlInfo, the UE starts T304 (over Uu) and tries to connect to the target radio cell. The source cell’s sidelink CG expires as soon as UE initiates T304. As per the discussed RAN2#107 agreement, the target gNB can provide the SL CG in the Handover (HO) command and the UE can start using it once the SL CG of the target cell is provided in the HO command. This implies that the received target cell’s SL CG can be used before the handover is either completed successfully or declared as failed. The SL CG received from the target cell should no longer be valid when the handover failure is declared (i.e. when T304 expires) and the UE starts the connection re-establishment procedure. 
The different switching procedures of resource pools for handover failure in case the source cell provides the SL CG is shown in the table below:
	
	SL CG is provided by the target cell 

	RAN2#107 agreement
	source cell SL CG (source cell mode 1 resource pool) [before HO]
→ target cell SL CG (target cell mode 1 resource pool) [during HO] 
→ mode 2 exceptional resource pool [HoF declared]

	RRC spec 
	source cell SL CG (source cell mode 1 resource pool) [before HO]
→ mode 2 exceptional resource pool [during HO & HoF declared]



However, it remains unclear from the current RRC specification for how long the SL CG provided by the target cell can be used when the Handover fails (i.e. T304 expires).
Question 3-1: Do companies agree that in case of HoF, the UE should follow LTE V2X approach and use exceptional resource pool once HoF is declared (i.e. upon expiry of T304)?	Comment by Huawei (Xiao): The numbering is duplicated with the next Question. As we need to reference our comments to this Question, we take the liberty to renumber these two questions as 3-1/3-2. 	Comment by Panzner, Berthold (Nokia - DE/Munich): Thank you Xiao. Numbering Corrected
	Answers to Question 3-1

	Company
	Yes/No
	Comments

	Samsung
	Yes
	

	LG
	Yes
	

	CATT
	Yes
	

	Lenovo
	Yes
	

	Huawei, HiSilicon
	Yes, but no change is needed to the current Spec.
	This mechinism should have already been supported by the current specification, because when HoF happens, RRC re-establishment procedure in 5.3.7 is triggered and T311 starts, which then, as per 5.8.8, makes the UE release the SL CG and turn to use the exceptional pool. In this case, there is no need to further indicate this mechinism in the HoF related chapter as the Change 2 proposed by R2-2009990. 

We just wonder whether there is any difference is between NR SL and LTE V2X SL. I this aspect. There is no such description in 36.331 for LTE V2X SL to specifically tackle the HoF case (due to the above explanation), then why we need extra thing for NR SL?

	OPPO
	Yes
	

	Ericsson
	Yes
	

	vivo
	Yes
	

	ZTE
	Yes
	

	Nokia (proponent)
	Yes
	If companies answer “yes” to Q3-1 as a consequence the change proposed in Q3-2 is needed: If T304 expires -> use sl-TXPoolExeceptional

	Apple
	Yes
	



Summary Q3-1: 
	Answer
	Number of supporting companies

	Yes
	11

	No
	0



In total 11 companies agreed that in case of HoF the SL TX UE should use exceptional resource pool which is in line with LTE V2X behaviour. Consensus It is proposed to follow majority’s view.
Recommendation 3-1: If T304 expires the UE should use exceptional resource pool.
On the question how to reflect the needed changes in an agreeable RRC CR, we would like to check companies understanding and preference. Let us start with the HoF case i.e. how to capture the T304 expiry in section 5.3.5.8.3 (for sake of brevity we only list here the first lines of the procedural text that is subject to change) and later on discuss the successful HO completion.
[bookmark: _Toc60776784][bookmark: _Toc68014724]5.3.5.8.3	T304 expiry (Reconfiguration with sync Failure)
The UE shall:
1>	if T304 of the MCG expires:
2>	release dedicated preambles provided in rach-ConfigDedicated if configured;
2> if configured to transmit NR sidelink communication:
3>	use the resource pool(s) indicated by sl-TxPoolExceptional for NR sidelink communication transmission, as specified in 5.8.8;
2>	release dedicated msgA PUSCH resources provided in rach-ConfigDedicated if configured;
2>	if any DAPS bearer is configured, and radio link failure is not detected in the source PCell, according to subclause 5.3.10.3:
3>	reset MAC for the target PCell and release the MAC configuration for the target PCell;
3>	for each DAPS bearer:
4>	release the RLC entity or entities as specified in TS 38.322 [4], clause 5.1.3, and the associated logical channel for the target PCell;
4>	reconfigure the PDCP entity to release DAPS as specified in TS 38.323 [5];
…
Question 3-2: Do companies agree to the proposed text change in TS38.331 section 5.3.5.8.3 on the handling of SL CG during HoF i.e. T304 expiry?
	Answers to Question 3-2

	Company
	Yes/No
	Comments

	Samsung
	No
	We think that the handling of exceptional resource pool in case of HO failure is specified in current specification (subclause 5.8.8).

	LG
	Yes
	Current RRC specification does not specify which resource is used in case of HO failure.

	CATT
	No
	Share the same view as Samsung. If T304 of the MCG expires, RRC re-establishment procedure will be initiated.

	Lenovo
	No
	Share the view as Samsung and CATT. For HoF, UE behaviour is handled in RRC re-establishment i.e. when T301 is running

	Huawei, HiSilicon
	No
	See above comments for Question 3-1.

	OPPO
	No
	Same view as Samsung.

	Ericsson
	No
	Same view as Samsung

	vivo
	No
	Agree with above.

	ZTE
	No
	Same view as Samsung and CATT

	Nokia (proponent)
	Yes
	If companies answer “yes” to Q3-1 as a consequence the change proposed in Q3-2 is needed: If T304 expires -> use sl-TXPoolExeceptional

	Apple
	No
	In 5.8.8, the exceptional pool usage has linked to the start of RRC reestablishment procedure already.

	
	
	

	
	
	




Summary Q3-2: 
	Answer
	Number of supporting companies

	Yes
	2

	No
	9



In total 9 companies disagreed on the proposed text change for T304 expiry in RRC section 5.3.5.8.3, while only 2 companies supported the text proposal. It is proposed to follow majority’s view.
Recommendation 3-2: RAN2 does not change the T304 normative text in section 5.3.5.8.3.

For the implementation of the corrections needed to reflect the RAN2#107 agreement (wrt to handling of SL CG during HO) for successful HO completion, the two CRs in R2-2103500 and R2-2102713 may serve as baseline. In R2-2102713 Samsung proposes the following change to section 5.8.8:
4>	if the UE is configured with sl-ScheduledConfig:
5>	if T310 for MCG or T311 is running; and if sl-TxPoolExceptional is included in sl-FreqInfoList for the concerned frequency in SIB12 or included in sl-ConfigDedicatedNR in RRCReconfiguration; or
5>	if T301 is running and the cell on which the UE initiated RRC connection re-establishment provides SIB12 including sl-TxPoolExceptional for the concerned frequency; or
5>	if T304 for MCG is running and the UE is configured with sl-TxPoolExceptional included in sl-ConfigDedicatedNR for the concerned frequency in RRCReconfiguration RRCReconfiguration and the UE is not configured with rrc-ConfiguredSidelinkGrant:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the pool of resources indicated by sl-TxPoolExceptional as defined in TS 38.321 [3];
However, to our understanding it is not clear from the above text change (“and the UE is not configured with rrc-ConfiguredSidelinkGrant”) if the SL CG type 1 used during T304 running is from source or target gNB. 
That may create the following ambiguity in case the TX UE may have 2 SL grants, one from the source cell and one from the target cell. From the proposed change in R2-2102713 it is not clear which CG type-1 needs to be used? 

Question 4: Do companies agree that in addition to the proposed change in in R2-2102713 it has to be specified to which cell the rrc-ConfiguredSidelinkGrant is referred to (e.g. “and the UE is not configured with rrc-ConfiguredSidelinkGrant provided by the target cell”) ? 
	Answers to Question 4

	Company
	Yes/No
	Comments

	Samsung
	Yes
	This is what we intended. We are fine with the proposed change.

	LG
	Yes
	Same comment as Q1-2.

	CATT
	Yes
	

	Lenovo
	See comments
	We agree with the intention to clarify UE use exceptional pool when no CG type 1 configuration provided by target cell when T304 is running. But we slightly prefer to have note to clarify this, which is similar to the note for T310 case. We are also ok if majority companies prefer to have normative text

	Huawei, HiSilicon
	No
	See our comments for Question 1-1.

	OPPO
	No
	As replied to Q1-2, we think NOTE may be an easier way-out based on the status at R2#113.

And for the point that “That may create the following ambiguity in case the TX UE may have 2 SL grants, one from the source cell and one from the target cell.”, this ambiguity seems only exist for DAPS (otherwise, UE will not maintain two MAC configuration at the same time), so the change seems not that needed either?

	Ericsson
	No strong view
	We are fine to have the clarification, but we can go with the majority view.

	vivo
	No strong view
	We prefer to clarify this in the existing NOTE. 

	ZTE
	See comments
	Prefer to capture it in the Note.

	Nokia (proponent)
	Yes
	As we have two cell during the handover procedure it needs to be clarified if a SL CG is associated with source cell or target cell. 

	Apple
	See comment
	We are fine to capture this as a NOTE if there is any ambiguity



Summary Q4: 
	Answer
	Number of supporting companies

	Yes
	4

	No
	2

	no answer
	5



From the provided answers it seems companies are indefinite on the proposed normative text change in section 5.8.8., however a majority indicated support to add a NOTE that clarifies the SL TX UE behaviour. It is proposed to follow majority’s suggestion to clarify the issue by adding a NOTE only.
Recommendation 4: RAN2 should clarify the SL CG type 1 handling during HO in a NOTE.
An alternative text change has been proposed earlier in R2-2101232 without differentiating between SL CG type 1 and SL CG type 2: 
4>	if the UE is configured with sl-ScheduledConfig:
5>	if T310 for MCG or T311 is running; and if sl-TxPoolExceptional is included in sl-FreqInfoList for the concerned frequency in SIB12 or included in sl-ConfigDedicatedNR in RRCReconfiguration; or
5>	if T301 is running and the cell on which the UE initiated RRC connection re-establishment provides SIB12 including sl-TxPoolExceptional for the concerned frequency; or
5>	if T304 for MCG is running; and the SL configured grant is not provided by the target gNB; and the UE is configured with sl-TxPoolExceptional included in sl-ConfigDedicatedNR for the concerned frequency in RRCReconfiguration:
6>	configure lower layers to perform the sidelink resource allocation mode 2 based on random selection using the pool of resources indicated by sl-TxPoolExceptional as defined in TS 38.321 [3];
However the change in both CRs R2-2101232 and R2-2102713 do only capture the UE behaviour when the target cell does NOT provide the SL CG in the HO command. What is still missing in RRC is to explicitly capture the UE behaviour according to RAN2#107 for the case that the target cell is providing the SL CG in the HO command i.e. The UE starts using target cell’s SL CG type 1 once it is received in HO command.
It is up to RAN2 to discuss whether the RAN2#107 agreement: 
· should be implemented by a procedural text explicitly specifying the UE behaviour in case the UE is configured with rrc-ConfiguredSidelinkGrant provided by the target cell while T304 is running:
5>	if T304 for MCG is running and the target cell has provided UE is configured with sl-TxPoolExceptional included in sl-ConfigDedicatedNR for the concerned frequency in RRCReconfiguration:
6>	configure lower layers to perform the sidelink resource allocation mode 1 for NR sidelink communication using the pool of resources indicated by sl-ConfigDedicatedNR provided by the target gNB
· already implicitly captured the by the >else statement in RRC
5>	else:
6>	configure lower layers to perform the sidelink resource allocation mode 1 for NR sidelink communication;
· should be captured in a NOTE to be added to RRC in order to clarify the TX UE behaviour

Question 5: How would companies like to capture that the UE uses mode 1 resource pool of the target cell in case target cell provides SL CG in the HO command ?
option 1: explicit; normative text change in RRC stating that UE should use rrc-ConfiguredSidelinkGrant of target cell 
option 2: implicit, existing >else statement 
option 3: a NOTE clarifying the TX UE behaviour
option 4: other (please clarify)
	Answers to Question 5

	Company
	option 1/2/3/4
	Comments

	Samsung
	Option 2
	We understand that ‘>else statement’ covers the case.

	LG
	Option 1
	

	CATT
	Option 2
	

	Lenovo
	Option 2
	

	Huawei, HiSilicon
	Option 2
	We assume no more Spec impact is needed, since the moment when CG starts to be used is specified in the MAC which is also the case for Uu. If anything needs to be specified for SL in RRC, then does the same thing need to be added for UL as well?

	OPPO
	2
	

	Ericsson
	Option 2
	

	vivo
	Option 2
	

	ZTE
	Option 2
	

	Nokia (proponent)
	Option 1
	The normative text change is needed from our understanding as otherwise the SL TX UE is wrong. If the normative text for the T304 paragraph is not changed, then the TX UE will switch to exceptional resource pool no matter what (but instead it should use SL CG type 1 of target cell). 

	Apple
	Option 2
	



Summary Q5: 
	Answer
	Number of supporting companies

	Option 1
	1

	Option 2
	9



In total 9 companies agreed that the correct SL TX UE behaviour (for handing of SL CG type 1 during HO) is already implicitly captured by the existing >5 else statement, while only 2 companies agree that the SL TX UE behaviour needs to be clarified by normative text change. It is proposed to follow majority’s view.
Recommendation 5: RAN2 keeps the current normative text (unchanged) in RRC specification section 5.8.8.
