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Introduction
In this e-mail discussion following open issues will be discussed for NR V2X RRM in yellow-highlighted agenda below.
· 6.4.5 RRM core requirements (38.133)	[5G_V2X_NRSL-Core]
· 6.4.5.1 Transmit timing requirements	[5G_V2X_NRSL-Core]
· 6.4.5.2 Synchronization requirements	[5G_V2X_NRSL-Core]
· 6.4.5.3 Measurement requirements	[5G_V2X_NRSL-Core]
· 6.4.5.4 Interruption requirements	[5G_V2X_NRSL-Core]
· 6.4.5.5 Others	[5G_V2X_NRSL-Core]

List of candidate target of email discussion for 1st round and 2nd round 
· 1st round: Focus remaining issues in following Topics and makes tentative agreements 
· Topic #1: Transmit timing requirements
· No contribution
· Topic #2:	Synchronization requirements
· No contribution
· Topic #3: Interruption requirements
· 3-1: Interruption for sync source change between gNB and eNB
· 3-2: Interruption for switching between LTE SL and NR SL
· 3-3: Whether to need further clarification on interruptions
· CRs related to interruption(R4-2006222, R4-2006473, R4-20065706)
· Topic #4: Others
· CRs related editorial, abbreviations, band group and Annex side conditions(R4-2006709, R4-2006702, R4-2006696, R4-2006700)

· 2nd round: TBA

Topic #1: Transmit timing requirements
No contribution
Topic #2: Synchronization requirements
No contribution
Topic #3: Interruption requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006712
	Qualcomm
	Observation 1: Inter-RAT handover is not required in synchronization source change between gNB and eNB scenario. Co-located gNB and eNB is not assumed in this scenario. 
Proposal 1: Synchronization source change between gNB and eNB is a valid scenario.
Proposal 2: Interruption of 1ms is applicable to synchronization source change between gNB and eNB since it is a valid scenario.
Observation 2: Regardless of switch position being chosen, the interruption is at least one slot on NR or one subframe on LTE, and at most one slot on NR AND one subframe on LTE.
Observation 3: For switch happens at (1) slot/subframe n and S us before n+1 subframe/slot boundary, or (2) slot n and less than g us before n+1 subframe boundary or later, one slot on NR or one subframe LTE interruption is achievable.
Proposal 4: Define the interruption from SL Tx switch between LTE and NR is one slot on NR or one subframe on LTE

	R4-2006671
	LG Electronics
	Proposal 3: Interruption requirement due to source change between gNB and eNB is applicable for only NR V2X UE supporting NR Uu
Proposal 4: Define one slot interruption when switching from LTE SL to NR SL in NR slot.
Proposal 5: Define interruption requirement when switching from NR SL to LTE SL in NR slot,
· the UE is allowed an interruption of up to the duration shown in following table if the NR slot includes PSCCH and PSSCH except for other V2X sidelink signals.
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	NR Slot length (ms)
	  (symbols)
	Interruption length
(number of slots)

	0
	1
	≤ [11]
	N/A

	
	
	> [11]
	1

	1
	0.5
	≤ [9]
	N/A

	
	
	> [9]
	1

	2
	0.25
	6~13
	1

	NOTE 1:  is duration of  scheduled resources for transmission of PSSCH and the associated PSCCH [TS38.211]



· Otherwise, the UE is allowed an interruption of up to one slot.
Proposal 6: Define one sub-frame interruption when switching from LTE SL to NR SL in E-UTRA sub-frame.

	R4-2006472
	MediaTek
	Proposal 1: The NR SL only UE is not required to sync to gNB or eNB based on RAN1’s agreement on UE feature list. 
[bookmark: _Ref40110216]Proposal 2: Before RAN4 clarifies the definition on sync./async. between NR Uu link and sidelink, RAN4 just defines the interruption requirement based on async. scenario only.
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	NR Slot length (ms)
	Interruption length
(number of slots)

	0
	1
	2

	1
	0.5
	3

	2
	0.25
	5

	3
	0.125
	9


     
Proposal 3: When two synchronization sources that UE switches between are not synchronized, RAN4 shall differentiate the different type of communication in interruption requirement. 
•	 For broadcast communication, define the sidelink communication dropping requirement as 1ms;
•	 For group-cast and unicast communication, the sidelink communication will be ceased due to sync. source change.
Proposal 4: For NR SL only, do not define interruption requirement for NR SL only with sync. source change between gNB and eNB because the SL UE sync. to a gNB/eNB is not required based on RAN1’s feature list.
Proposal 5: For NR SL only, the interruption(1ms) due to sync. source changing will happen immediately after the reselection of sync. source procedure.
Proposal 6: Whether SL UE will change the sync. source from gNB to eNB or eNB to gNB depends on the rule of V2X sync. source reselection.
Proposal 7: For NR SL + Uu link, the interruption(1ms) due to sync. source changing from gNB to eNB or eNB to gNB will happen after UE Uu link receiving the handover command on the old PDSCH and before UE sending the new PRACH.
Proposal 8: When two synchronization sources that UE switches between are not synchronized in LTE sidelink, define the interruption to NR SL due to LTE SL sync. source change in TS38.133.
Proposal 9: When two synchronization sources that UE switches between are not synchronized in NR sidelink, define the interruption to LTE SL due to NR SL sync. source change in TS36.133.
[bookmark: _Ref40109163]Proposal 10: Do not define the interruption requirement to NR SL due to switching between LTE SL and NR SL. Alternatively, we can define 
When switching from LTE SL to NR SL occurs in subframe n, the LTE SL shall cease from subframe n. The NR SL shall start in slot (n+1).
When switching from NR SL to LTE SL occurs in slot n, the NR SL shall cease from subframe n. The LTE SL shall start in slot (n+1).
[bookmark: _Ref40109166]Proposal 11: Define the interruption to LTE and NR Uu link due to switching between LTE SL and NR SL. 
The UE is allowed an interruption of 2 subframes on the serving cell(s) in LTE.
The UE is allowed an interruption on the PCell in NR as follow.
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	Slot length (ms)
	Interruption length (slot)

	0
	1
	2

	1
	0.5
	2

	2
	0.25
	2

	3
	0.125
	3




	R4-2007766
	Huawei, HiSilicon
	Proposal 1: It is suggested not to define the interruption requirement for switching between LTE SL and NR SL.
Proposal 2: The interruption requirements due to synchronization source between gNB and eNB need to be defined and up to 1ms shall be allowed.

	R4-2006222
	CATT
	CR on interruption requirements for NR V2X

	R4-2006473
	MediaTek
	CR on V2X interruption

	R4-2006706
	LG Electronics
	CR of interruption for switching between NR SL and LTE SL



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 3-1
Sub-topic description: Interruption for sync source change between gNB and eNB
Open issues and candidate options before e-meeting:
Issue 3-1: Interruption for sync source change between gNB and eNB
· Proposals
· Option 1: Define interruption requirement of 1ms
· Option 2 : Define interruption requirement of 1ms for only NR V2X UE supporting NR Uu
· Option 3: Not define interruption
· Recommended WF
· Decide one option in 1st round

Sub-topic 3-2
Sub-topic description: Interruption for switching between LTE SL and NR SL
Open issues and candidate options before e-meeting:
Issue 3-2: Interruption for switching between LTE SL and NR SL
· Proposals
· Option 1: Define the interruption is 1 subframe on LTE or 1 slot on NR
· Option 2 : Define the interruption as below
· when switching from LTE  SL to NR SL in LTE subframe
· 1 subframe on LTE
· when switching from LTE  SL to NR SL in NR slot
· 1 slot on NR
· when switching from NR  SL to LTE SL in LTE subframe
· 1 subframe on LTE
· when switching from NR  SL to LTE SL in NR slot
· the duration in below table on NR if the NR slot includes PSCCH and PSSCH except for other V2X sidelink signals.
· Otherwise, 1 slot on NR. 
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	NR Slot length (ms)
	  (symbols)
	Interruption length
(number of slots)

	0
	1
	≤ 11
	N/A

	
	
	> 11
	1

	1
	0.5
	≤ 9
	N/A

	
	
	> 9
	1

	2
	0.25
	6~13
	1

	NOTE 1:  is duration of  scheduled resources for transmission of PSSCH and the associated PSCCH [6]



· Option 3: Not define the interruption requirement, instead to define sidelink communication dropping as follow. 
· When switching from LTE SL to NR SL occurs in subframe n, the LTE SL shall cease from subframe n. The NR SL shall start in slot (n+1).
· When switching from NR SL to LTE SL occurs in slot n, the NR SL shall cease from subframe n. The LTE SL shall start in subframe (n+1).
· Option 4: Not define the interruption 
· Recommended WF
· Decide one option in 1st round

Sub-topic 3-3
Sub-topic description: Whether to need further clarification on interruptions from R4-2006472
Open issues and candidate options before e-meeting:
Issue 3-3-1: Whether to assume sync./async. between NR Uu and SL in interruption requirement to WAN  
· From proposal 2 in R4-2006472
· Proposals
· Option 1: Define the interruption requirement based on async. scenario only between NR Uu and SL(MTK)
· Option 2: Keep current requirement
· Recommended WF
· Decide one option in 1st round

Issue 3-3-2: Whether a UE supporting NR SL only is not required to synchronize to gNB or eNB
· From proposal 1 in R4-2006472
· Proposals
· Option 1:a UE supporting NR SL only is not required to synchronize to gNB or eNB(MTK) 
· Recommended WF
· Further discussion

Issue 3-3-3: Whether to differentiate a UE supporting NR SL only and a UE supporting both NR SL and NR WAN in interruption requirement due to synchronization reference source change 
· From proposal 4/5/6/7 in R4-2006472
· Proposals
· Option 1: Differentiate RRM requirements for UE supporting NR SL only and UE supporting both NR SL and NR WAN (MTK)
· Option 2 : Not differentiate 
· Recommended WF
· Decide one option in 1st round

Issue 3-3-4: Whether to introduce when the interruption(1ms) occurs due to sync source change happens 
· From proposal 5/7 in R4-2006472
· Proposals
· Option 1: Introduce when the interruption(1ms) occurs due to sync source change happens (MTK)
· Option 2 : Not introduce
· Recommended WF
· Decide one option in 1st round

Issue 3-3-5: Whether to differentiate the different type of NR communication in interruption requirement due to synchronization reference source change
· From proposal 3 in R4-2006472
· Proposals
· Option 1: Differentiate broadcast communication and group-cast/unicast communication (MTK)
· Option 2 : Not differentiate
· Recommended WF
· Decide one option in 1st round

Issue 3-3-6: Whether to define interruption requirement on NR SL due to LTE SL sync source is changed 
· From proposal 8 in R4-2006472
· Proposals
· Option 1: Define interruption requirement based on 3-1-x’s agreement in RAN4#94e-bis (MTK)
· Option 2: Not define
· Recommended WF
· Decide one option in 1st round

Issue 3-3-7: Whether to define interruption requirement on LTE SL due to NR SL sync source is changed 
· From proposal 9 in R4-2006472
· Proposals
· Option 1: Define interruption requirement based on 3-1-x’s agreement in RAN4#94e-bis (MTK)
· Option 2 :Not define 
· Recommended WF
· Decide one option in 1st round

Issue 3-3-8: Whether to define interruption requirement on NR WAN due to switching between LTE SL and NR SL
· From proposal 11 in R4-2006472
· Proposals
· Option 1: Define interruption requirement (MTK)
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	Slot length (ms)
	Interruption length (slot)

	0
	1
	2

	1
	0.5
	2

	2
	0.25
	2

	3
	0.125
	3



· Option 2 :Not define 
· Recommended WF
· Decide one option in 1st round

Issue 3-3-9: Whether to define interruption requirement on LTE WAN due to switching between LTE SL and NR SL
· From proposal 11 in R4-2006472
· Proposals
· Option 1: Define interruption of 2 subframe (MTK)
· Option 2 :Not define 
· Recommended WF
· Decide one option in 1st round

Companies views’ collection for 1st round 
Open issues 
Issue 3-1: Interruption for sync source change between gNB and eNB
	Company
	Comments

	Mediatek
	Firstly, we want to further clarify the definition on SL only UE. Based on RAN1’s feature list, the mandatory sync source for SL only is GNSS and SSSB, but it also not preclude the UE which supports gNB/eNB as sync source. 
Thus, one candidate option for SL only UE is the UE supports SL and ‘half’ Uu link. It can camp and operate normally in RRC_IDLE, but has no Uu transmitter.
We can have an note to further explain when UE supports to sync. to gnb/enb, there is an interruption.

	LG
	Option2, however as compromise, we’re fine to add sentence ‘ when UE supports both gNB and eNB as synchronization reference source’.

	QC
	We consider MediaTek’s candidate option in the comment a valid operation case, and this type of UE can indicate the support of using gNB/eNB as synchronization source. Synchronization source change interruption should be apply to this type of UE (with the support of using gNB/eNB as synchronization source). We can agree with the note.

	CATT
	OK with option 2

	Huawei
	We can agree with option 2 by adding the sentence suggested from LG.

	Mediatek
	Please check our new version in issue 3-3-3 which captured the sentence from LG.


 
Issue 3-2: Interruption for switching between LTE SL and NR SL
	Company
	Comments

	Mediatek
	When we say an interruption, it implies:
1. aggressor cell’s behavior will interrupt the victim cell
2. the communication of victim cell will continue after the interruption.
Thus, we don’t agree to call this switching behavior as an interruption.
Alternatively, we can define the communication dropping requirement as follow. 
· When switching from LTE SL to NR SL occurs in subframe n, the LTE SL shall cease from subframe n. The NR SL shall start in slot (n+1).
When switching from NR SL to LTE SL occurs in slot n, the NR SL shall cease from subframe n. The LTE SL shall start in subframe (n+1).

	LG
	Support Option2, interruption should be defined due to the switching. NR V2X can be generally pre-configured and not changed frequently. If we can reduce loss of NR V2X due to interruption, it should be introduced in spec.  In our paper, we showed it. 
To MTK, in our understanding, RAN4 already considered it as an interruption based on the specified sentence ‘the UE is allowed an interruption on any active serving cell …’. Herein, any active serving cell includes own cell and other serving cells. And, it is not necessary to notice cease and start when switching from LTE SL to NR SL or from NR SL to LTE SL since it is clearly known from the switching. 

	QC
	Comment to option 2: As LG also pointed out in the comment, number of allocated symbols is pre-configured, UE can not dynamically change it according to Tx switch request. Since this is only one slot/subframe interruption, a complicated specification structure to define requirement for all possible numbers of allocated symbols doesn’t improve the performance too much. If UE is pre-configured with less number of symbols to accommodate the switch time between LTE and NR SL Tx, in terms of throughput the loss due to less available symbol is much larger than gaining one subframe or one slot between Tx switch. Therefore, we do not support option 2.
Comment to option 3: we would like to ask clarification for the notation of (n+1). Is  for 15kHz SCS,  for 30kHz SCS and  for 60kHz SCS?
In our opinion, the wording “interruption from LTE/NR SL Tx switching” can be revised along MediaTek’s suggestion:
[New option 1 wording]    
When switch from NR SL Tx to LTE SL Tx happens, after the complete transmission of last slot before the switch, slot n-1, LTE SL Tx is not allowed to schedule (1) on the subframe partially overlapped to slot n-1 (2) on the subframe immediately after slot n-1 with its boundary aligned to slot n-1. When switch from LTE SL Tx to NR SL Tx happens, after the complete transmission of last subframe before the switch, subframe n-1, NR SL Tx is not allowed to schedule on the slot immediately after subframe n-1 with its boundary aligned to subframe n-1.  

	CATT
	Agree to introduce the scheduling restriction due to switching between LTE SL and NR SL. We are fine with QC’s proposal on new wording of option1.

	Huawei
	We agree with MTK that switching between LTE SL and NR SL is not an interruption issue. It is more like scheduling restriction issue. For example, the UE is not expected to transmit or receive SL on the symbols where switching between LTE SL and NR SL occurs.
The position of switching period is discussed in RF session, and one of the following two options will be decided in this meeting:
Option 1: Switching period is placed at the NR slot
Option 2: The whole switching time including switching period as well as transient periods shall be placed at the previous E-UTRA sub-frame or NR slot.
The RRM requirements for switching between LTE SL and NR SL shall be aligned with RF conclusion.

	LG
	As mentioned in our paper, in case of PSSCH with SCS of 15kHz, 75% (ld = 6,7,8,9,10,11) among configuration of ld is not interrupted in case of PSSCH due to the switching. In case of PSSCH with SCS of 30kHz, 50% (ld = 6,7,8,9) is not interrupted due to the switching. It is not negligible proportion. So, it needs to be noticed. 
For new option1 by QC, it is not clear. Regarding possible 8 cases below for switching, dropping NR/LTE SL transmission or reception is more appropriate.
· From NR SL Tx to LTE SL Tx
· From NR SL Tx to LTE SL Rx
· From NR SL Rx to LTE SL Tx
· From NR SL Rx to LTE SL Rx
· From LTE SL Tx to NR SL Tx
· From LTE SL Tx to NR SL Rx
· From LTE SL Rx to NR SL Tx
· From LTE SL Rx to NR SL Rx
And, according to RF session’s agreed WF in last meeting, one option from 2 candidate options is expected to be chosen in this meeting.
· Candidate options
· Option 1: Switching period is placed at the NR slot
· Option 2: The whole switching time including switching period as well as transient periods shall be placed at the previous E-UTRA sub-frame or NR slot.
Based on it, before RF’s conclusion, we can consider following 3 cases.
· Case 1 : interruption due to switching position in next NR slot 
· Case 2 : interruption due to switching position in previous NR slot 
· Case 3 : interruption due to switching position in previous E-UTRA sub-frame 

So, if following scheduling restriction approach as MTK’s suggestion, we would like to suggest wordings and to pick up corresponding case(s) after RF’s conclusion  
For case1,
When switch from E-UTRA V2X SL to NR V2X SL occurs in NR slot ‘n’, 
· UE is expected to transmit or receive E-UTRA V2X SL on subframe ‘n-1’ immediately before the switch
· UE is not expected to transmit or receive NR V2X SL on slot ‘n’.
For case2,
When switch from NR V2X SL to E-UTRA V2X SL occurs in NR slot ‘n-1’, 
· for NR V2X SL,
· UE is expected to transmit or receive NR V2X SL on slot ‘n-1’ if PSCCH and PSSCH is scheduled without PSFCH on the slot and ld(symbol duration of scheduled resources of PSSCH and the associated PSCCH) is less than 12 at SCS of 15kHz or less than 10 at SCS of 30kHz
· Otherwise, UE is not expected to transmit or receive NR V2X SL on slot ‘n-1’ 
· UE is expected to transmit or receive E-UTRA V2X SL on subframe ‘n’ immediately after the switch.
For case3,
When switch from E-UTRA V2X SL to NR V2X SL occurs in E-UTRA subframe ‘n-1’, 
· UE is not expected to transmit or receive E-UTRA V2X SL on subframe ‘n-1’
· UE is expected to transmit or receive NR V2X SL on slot ‘n’ immediately after the switch.

	Mediatek
	We suggest to change “not allowed to schedule”  to “…LTE SL Tx is not expected to transmit or receive (1)…” in QC’s version.
We have a concern on case 2 in LG’s version. The reason to introduce this dynamic configuration in RAN1 is for shared band coexistent with uplink. Since this configuration is per resource pool, it will have a system performance loss when UEs in ITS band to configure with a short slot configuration. We don’t think it’s possible to use dynamic configuration in ITS band just for interruption.

	Huawei
	We suggest to define the restriction as symbol level.
When switch from E-UTRA V2X SL to NR V2X SL occurs in NR slot ‘n’, 
· UE is not expected to transmit or receive NR V2X SL on the first X symbols of slot ‘n’.
For case2,
When switch from NR V2X SL to E-UTRA V2X SL occurs in NR slot ‘n-1’, 
· for NR V2X SL,
· UE is not expected to transmit or receive NR V2X SL on the last X symbols of slot ‘n-1’ 
For case3,
When switch from E-UTRA V2X SL to NR V2X SL occurs in E-UTRA subframe ‘n-1’, 
· UE is not expected to transmit or receive E-UTRA V2X SL on the last 2 symbols of subframe ‘n-1’
Where, X = 2 for SCS=15kHz, X = 4 for SCS=30kHz, X = 8 for SCS=60kHz,



 
Issue 3-3-1: Whether to assume sync./async. between NR Uu and SL in interruption requirement to WAN
	Company
	Comments

	Mediatek
	As discussed in our paper, the sync./async. definition between Uu link and V2X link was not discussed in RAN4. Since this is the last meeting to discuss sidelink requirement in R16, we suggest only define the interruption requirement based on async. Scenario.

	LG Electronics
	In our understanding, when gNB and SyncRefUE which sync. to gNB directly/indirectly are sync.reference source it can be synchronization case between Uu and SL. Other cases can be asynchronization case. So, in general, two cases can be considered. 
Our preference is to keep current requirement because this meeting is last meeting to complete core requirement. If needed with more detail, we can revisit in Rel-17.

	CATT
	Agree with option 1. The interruption requirement are defined based on the worst case. (up to 2 slot)
Question for clarification: this requirement only apply to UE supporting both NR SL and NR WAN?

	Huawei
	We support option 2 to keep the current requirements which have considered both sync and async scenarios.

	Ericsson
	We support option 2 in rel-16. We can discuss the details of synch/asynch for SL in rel-17. Option 1 is not agreeable in rel-16 from a NW perspective as it always assumes the worst case and allows more interruption than necessary. 

	Mediatek
	OK, we need to have a note in WF. RAN4 will discuss the sync./async definition in R17.


 
Issue 3-3-2: Whether a UE supporting NR SL only is not required to sync to gNB or eNB
	Company
	Comments

	Mediatek
	This is a similar issue as 3-1.
Based on RAN1 feature list, we can say yes.

	LG Electronics
	In LTE-V2X, RRM requirements were specified generally regardless of whether to support NR SL only or not. So, our preference is to apply same principle. 

	QC
	The proposal itself is true based on RAN1 feature list. But based on our understanding, the only impact to RRM requirement is to add the applicability rule of supporting the gNB or eNB as sync source to the related requirement.

	CATT
	We are fine to add applicability rules

	Huawei
	We can agree to add some applicability rules for the requirements separately defined for different sync source types. 


 
Issue 3-3-3: Whether to differentiate a UE supporting NR SL only and a UE supporting both NR SL and NR WAN in interruption requirement due to synchronization reference source change
	Company
	Comments

	Mediatek
	We suggest to differentiate the requirement for both UE.
SL only UE supports GNSS and SSSB is mandatory feature in RAN1 feature list, but synced to gNB/eNB are optional.

	LG Electronics
	We don’t have strong objection. However, as mentioned in issue3-3-2, our preference is to specify generally without differentiating both UE like LTE-V2X.

	QC
	Same comment as 3-3-2

	Ericsson
	We support option 1 because interruption for UEs supporting both NR SL and NR WAN can degrade the WAN performance. 

	Mediatek
	We suggest to capture the spec. as follow.
	When a UE supports NR V2X sidelink only, the UE is allowed to drop NR V2X SL transmission or reception for up to [1] ms when synchronization source is changed:
· From GNSS
· to syncRef UE that is synchronized to GNSS directly
· to syncRef UE that is synchronized to GNSS in-directly
· to syncRef UE that has the lowest priority
· From syncRef UE that is synchronized to GNSS directly
· to GNSS
· to syncRef UE that has the lowest priority
· From syncRef UE that is synchronized to GNSS in-directly
· to GNSS
· to syncRef UE that has the lowest priority
· From syncRef UE that has the lowest priority 
· to GNSS
· to syncRef UE that is synchronized to GNSS directly
· to syncRef UE that is synchronized to GNSS in-directly
When a UE can also support both gNB and eNB as synchronization reference source, the UE is further allowed to drop NR V2X SL transmission or reception for up to [1] ms when synchronization source is changed:
· From GNSS
· to gNB/eNB
· to syncRef UE that is synchronized to gNB/eNB directly
· to syncRef UE that is synchronized to gNB/eNB in-directly
· From syncRef UE that is synchronized to GNSS directly
· to gNB/eNB
· to syncRef UE that is synchronized to gNB/eNB directly
· to syncRef UE that is synchronized to gNB/eNB in-directly
· From syncRef UE that is synchronized to GNSS in-directly
· to gNB/eNB
· to syncRef UE that is synchronized to gNB/eNB directly
· to syncRef UE that is synchronized to gNB/eNB in-directly
· From gNB/eNB 
· to GNSS
· to syncRef UE that is synchronized to GNSS directly
· to syncRef UE that is synchronized to GNSS in-directly
· to syncRef UE that is synchronized to gNB/eNB directly
· to syncRef UE that is synchronized to gNB/eNB in-directly
· to syncRef UE that has the lowest priority
· From syncRef UE that is synchronized to gNB/eNB directly
· to GNSS
· to syncRef UE that is synchronized to GNSS directly
· to syncRef UE that is synchronized to GNSS in-directly
· to gNB/eNB
· to syncRef UE that is synchronized to gNB/eNB in-directly
· to syncRef UE that has the lowest priority
· From syncRef UE that is synchronized to gNB/eNB in-directly
· to GNSS
· to syncRef UE that is synchronized to GNSS directly
· to syncRef UE that is synchronized to GNSS in-directly
· to gNB/eNB
· to syncRef UE that is synchronized to gNB/eNB directly
· to syncRef UE that has the lowest priority
· From syncRef UE that has the lowest priority 
· to gNB/eNB
· syncRef UE that is synchronized to gNB/eNB directly
· syncRef UE that is synchronized to gNB/eNB in-directly 






Issue 3-3-4: Whether to introduce when the interruption(1ms) occurs due to sync source change happens
	Company
	Comments

	Mediatek
	If we don’t introduce the occurrence for interruption, it’s hard to clarify UE’s behavior. Thus, it’s impossible to define a test case for this interruption requirement. 

	LG Electronics
	We don’t think it is necessary. Because, we can know when the interruption occurs. And, it is not difficult to make a test case. We can discuss it in test case. 

	QC
	Our preference is following LTE, we don’t need test case for this interruption requirement, hence we don’t need to specify when the interruption can happen, leave it to UE implementation.

	CATT
	No strong view on this issue. We are fine to have a range in time domain where interruption may occur.

	Huawei
	We support option 2. 

	Medaitek
	Can we make an agreement on whether to define test case for this issue?
If we need to define it, it shall capture the interruption occurrence in core requirement similar as other procedures.
If not, we’re fine with keep current spec. unchanged.



Issue 3-3-5: Whether to differentiate the different type of NR communication in interruption requirement due to synchronization reference source change
	Company
	Comments

	Mediatek
	We have agreed to define the interruption requirement due to 
· Two synchronization sources that UE switches between are not synchronized
In NR SL, the new type of groupcast and unicast communication are introduced. Different to the broadcast communication, the communication is dedicated to one UE with the groupcast or unicast link. When two synchronization sources that UE switches between are not synchronized, the communication will be ceased. 
For Tx UE, the UE’s behaviour will go to RLF after the timer.
For Rx UE, the UE will drop the communication.
It’s similar as the issue 3-2. When we say an interruption, it implies:
1. aggressor cell’s behavior will interrupt the victim cell
2. the communication of victim cell will continue after the interruption.
Thus, we cannot say this is an interruption here.

	LG Electronics
	In RAN4#92bis, there was agreement on RRM SL impact on timing misalignment as below
· RRM SL impact on timing misalignment between GNSS and gNB&eNB
· SL communication may be impacted due to timing misalignment, RAN4 does not specify requirement
So, this agreement can apply for this case. So we don’t need to make additional requirement for groupcast and unicast. 

	QC
	Based on previous meeting discussion, the 1ms interruption account for both upper layer processing delay for sync source change as well as possible asynchronous sources. 
For Tx side, UE can keep transmission no matter Rx timing is misaligned or not, in fact in SL setting Tx UE doesn’t have such timing alignment between Tx and Rx information. Therefore, for Tx UE after 1ms interruption it can keep transmitting without knowing if there is timing misalignment. 
For Rx side, we agree with the observation that timing misalignment can result in RLF. However, we don’t want force UE to cease communication when the source is not synchronized. SL UE can’t estimate TA, therefore reception is suffering from timing misalignment due to propagation delay even when sync sources are the same. The timing difference sources may happen to offset the propagation delay, hence we don’t want to force UE to stop transmission in this case. There are mechanism like RLF to deal with timing misalignment case, we don’t think force UE to cease transmission here is the correct way to address this issue.
Therefore, we don’t think differentiate types of communication here is needed.

	CATT
	We prefer not to differentiate types of communication, but we are fine to add some applicability rules.

	Huawei
	We support option 2. 

	Mediatek
	We don’t agree current spec. wording that only 1ms interruption for this groupcast and unicast case. UE may need long time to drop the communication in groupcast and unicast service.
To LG, currently, we’re discussing the interruption requirement in RRM SL due to timing misalignment. If we want to capture the interruption due to async., it shall clarify the UE’s behavior. 
To QC, we don’t say UE is forced to cease transmission/reception. The UE may failed the communication due to async. sync. source change. We suggest to add some applicability rules for groupcast and unicast UE. 
“When UE communicates for a NR V2X sidelink unicast and groupcast services and changes its synchronization reference source to another source that is asynchronous to the previous one, the transmission UE may drop the communication after detecting radio link failure.”



Issue 3-3-6: Whether to define interruption requirement on NR SL due to LTE SL sync source is changed
	Company
	Comments

	Mediatek
	In RAN1 spec., the LTE SL and NR SL in the same ITS band will share a single UL timing. Thus, when one of SL link changes the sync. source between two synchronization sources that are not synchronized, both SL communications shall be dropped to allow UE to adjust the timing.
Since LTE SL and NR SL have different sync. source, we suggest to define this requirement.

	LG Electronics
	In RF session, LTE SL and NR SL operation are allowed with only TDM manner in Rel-16. It means there is no simultaneous operation for both. So, it does not need to define the requirement related it in Rel-16.

	QC
	First of all, timing alignment between LTE and NR SL is only needed when they are intra-band and dynamic and semi-static power allocation is used.
For this cases, if the LTE SL and NR LS follow the same timing source, when the LTE SL changes its sync source, NR SL sync source is changed simultaneously, then this is captured in “interruption due to NR SL sync source change” already. Same for LTE. Therefore, current spec already captured this interruption. We have to specify “Interruption on NR SL due to LTE SL sync source” in addition to the current spec only if we can have LTE SL sync source change while NR SL sync source is not changed, however, according to RAN1 agreement cited in the proposal, within unlicensed band the sync sources are the same. 

	CATT
	No need to define interruption on NR SL due to LTE SL sync source change

	Huawei
	There is no need to define such kind of requirement, since it can be captured by the current interruption requirements due to synchronization source change.



Issue 3-3-7: Whether to define interruption requirement on LTE SL due to NR SL sync source is changed
	Company
	Comments

	Mediatek
	In RAN1 spec., the LTE SL and NR SL in the same ITS band will share a single UL timing. Thus, when one of SL link changes the sync. Source between two synchronization sources that are not synchronized, both SL communications shall be dropped to allow UE to adjust the timing.
Since LTE SL and NR SL have different sync. Source, we suggest to define this requirement.

	LG Electronics
	In RF session, LTE SL and NR SL operation are allowed with only TDM manner in Rel-16. It means there is no simultaneous operation for both. So, it does not need to define the requirement related it in Rel-16.

	QC
	Same comment as 3-3-6, but how to deal with the case in which NR SL changes its sync source to a sync source that LTE SL doesn’t support requires RAN1 discussion, RAN4 needs to define requirement according to the procedure RAN1 defined, which is still under discussion.

	CATT
	No need to define interruption on LTE SL due to NR SL sync source change

	Huawei
	Same comments as 3-3-6. There is no need to define.

	Mediatek
	LTE SL and NR SL have different sync. source change rule. Thus, it’s possible NR SL change the sync. source but LTE SL not changed.
Since RAN1 is discussing on this issue, we‘re fine to wait RAN1’s agreement. We suggest to make a note in WF, RAN4 may need to come back to this issue after RAN1 have the agreement.  



Issue 3-3-8: Whether to define interruption requirement on NR WAN due to switching between LTE SL and NR SL
	Company
	Comments

	Mediatek
	As discussed in RF session, the switching time is mainly determined by the LO retuning time. This SL switch is similar as the behaviour of BWP switching with center frequency and bandwidth change. Thus, it should define the requirement to the impact on Uu link.

	LG Electronics
	In RF session, NR V2X con-current operation with n71+47+n47 is added in Rel-16. So, an interruption requirement to NR WAN due to switching between LTE SL and NR SL can be considered. However, the number of interrupted slots needs to be more analyzed. Because this issue is newly raised in this meeting.  One problem is this meeting is last meeting to complete core requirements. So, we suggest if we do not reach agreement on this issue in this meeting we continue to discuss in Rel-17 and apply it from Rel-16

	QC
	We are fine with leave this to Rel-17

	CATT
	We are fine with leave this to Rel-17

	Huawei
	We are fine with leave this to Rel-17.

	Ericsson
	We are also fine to discuss it in Rel-17. 

	Mediatek
	Since this is the last meeting in core part, we’re fine to leave this to R17, but we suggest to add a note in WF to continue this discussion in R17 and apply it from R16.



Issue 3-3-9: Whether to define interruption requirement on LTE WAN due to switching between LTE SL and NR SL
	Company
	Comments

	Mediatek
	As discussed in RF session, the switching time is mainly determined by the LO retuning time. This SL switch is similar as the behaviour of BWP switching with center frequency and bandwidth change. Thus, it should define the requirement to the impact on Uu link.

	LG Electronics
	In RF session, NR V2X con-current operation with n71+47+n47 is added in Rel-16. So, an interruption requirement to LTE WAN due to switching between LTE SL and NR SL can be considered. However, the number of interrupted slots needs to be more analyzed. Because this issue is newly raised in this meeting.  One problem is this meeting is last meeting to complete core requirements. So, we suggest if we do not reach agreement on this issue in this meeting we continue to discuss in Rel-17 and apply it from Rel-16

	QC
	Same as comment to 3-3-8.

	CATT
	We are fine with leave this to Rel-17

	Huawei
	We are fine with leave this to Rel-17.

	Ericsson
	We are also fine to leave it to Rel-17.



CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006222
	Title : CR on interruption requirements for NR V2X

	
	

	
	

	R4-2006473
	Title : CR on V2X interruption

	
	QC: this CR is overlapped with the above one, suggest to integrate and capture first round discussion, and review/comment of the CR can be done in second round.

	
	Mediatek: Since CATT is the section editor, we’re fine CATT to capture all the agreements in his CR.

	R4-2006706
	Title : CR of interruption for switching between NR SL and LTE SL

	
	QC: postpone the discussion on this CR until agreement is made for topic 3-2

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment.
	
	Status summary 

	Issue 3-1
	Interruption for sync source change between gNB and eNB
Tentative agreements:
Define this interruption requirement for UE supporting both gNB and eNB as synchronization reference source.
Capture the spec. as follow.
When a UE supports both gNB and eNB as synchronization reference source, UE is allowed to drop NR V2X SL transmission or reception for up to 1 ms when synchronization source is changed:
· From gNB
· to eNB
· From eNB
· to gNB
Candidate options:
Recommendations for 2nd round:

	Issue 3-2
	Interruption for switching between LTE SL and NR SL
Tentative agreements:
Introduce scheduling restriction instead of interruption due to switching between LTE SL and NR SL. The RRM requirements for switching between LTE SL and NR SL shall be aligned with RF conclusion.
Candidate options:
Recommendations for 2nd round:
Further discuss how to capture the spec. and specify the requirement.

	Issue 3-3-1
	Whether to assume sync./async. between NR Uu and SL in interruption requirement to WAN
Tentative agreements:
Keep current specification and discuss the details of sync/async in Rel-17.
Capture ‘RAN4 will discuss the sync./async definition in R17’ in WF.
Candidate options:
Recommendations for 2nd round:

	Issue 3-3-2 & Issue 3-3-3
	Whether a UE supporting NR SL only is not required to sync to gNB or eNB & 
Whether to differentiate a UE supporting NR SL only and a UE supporting both NR SL and NR WAN in interruption requirement due to synchronization reference source change
Tentative agreements:
Introduce applicability rule to interruption requirement due to synchronization source change.
Capture the spec. as follow.
When a UE supports NR V2X sidelink only, the UE is allowed to drop NR V2X SL transmission or reception for up to 1 ms when synchronization source is changed:
…
When a UE further supports both gNB and eNB as synchronization reference source, the UE is also allowed to drop NR V2X SL transmission or reception for up to 1 ms when synchronization source is changed:
…
Candidate options:
Recommendations for 2nd round:

	Issue 3-3-4
	Whether to introduce when the interruption(1ms) occurs due to sync source change happens
Tentative agreements:
Keep current spec. unchanged because this is UE implementation so that related test case will not be defined like LTE-V2X.
Candidate options:
Recommendations for 2nd round:

	Issue 3-3-5
	Whether to differentiate the different type of NR communication in interruption requirement due to synchronization reference source change
Tentative agreements:
Candidate options:
Option 1: Differentiate(MTK)
Option 2: Not differentiate(LG, QC, CATT, Huawei)
Recommendations for 2nd round:
Further discussion and decide one option.

	Issue 3-3-6
	Whether to define interruption requirement on NR SL due to LTE SL sync source is changed
Tentative agreements:
No need to define
Candidate options:
Recommendations for 2nd round:

	Issue 3-3-7
	Whether to define interruption requirement on LTE SL due to NR SL sync source is changed
Tentative agreements:
Candidate options:
Option 1: Make a note in WF, RAN4 may need to come back to this issue after RAN1 have the agreement (MTK)
Option 2 : No need to define(LG, CATT, Huawei)
Recommendations for 2nd round:
Further discussion and decide one option.

	Issue 3-3-8
	Whether to define interruption requirement on NR WAN due to switching between LTE SL and NR SL
Tentative agreements:
Leave this to Rel-17 and add a note in WF to continue this discussion in R17 and apply it from R16.
Candidate options:
Recommendations for 2nd round:

	Issue 3-3-9
	Whether to define interruption requirement on LTE WAN due to switching between LTE SL and NR SL
Tentative agreements:
Leave this to Rel-17  
Candidate options:
Recommendations for 2nd round:



Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	WF on NR V2X RRM requirements
Note : This WF covers all issues in Part1 and Part2
	LG Electronics, Mediatek




CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2006222
	To be revised to merge additional agreements on interruption.

	R4-2006473
	To be noted, because related agreements will be captured in revision of R4-2006222.

	R4-2006706
	To be revised based on comments on issue 3-2



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Topic #4: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2006709
	LG Electronics
	CR of NR V2X editorial correction

	R4-2006702
	LG Electronics
	CR of NR V2X abbreviations

	R4-2006696
	LG Electronics
	CR of NR V2X operating band group

	R4-2006700
	LG Electronics
	CR of Annex.B for NR V2X side conditions



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Sub-topic 4-1
Sub-topic description: 
Open issues and candidate options before e-meeting:
Companies views’ collection for 1st round 
Open issues 
CRs/TPs comments collection
Major close to finalize WIs and Rel-15 maintenance, comments collections can be arranged for TPs and CRs. For Rel-16 on-going WIs, suggest to focus on open issues discussion on 1st round.
	CR/TP number
	Comments collection

	R4-2006709
	Title : CR of NR V2X editorial correction

	
	

	
	

	R4-2006696
	Title : CR of NR V2X operating band group

	
	QC: REFSENSE is still pending, square bracket can’t be removed

	
	

	R4-2006702
	Title : CR of NR V2X abbreviations

	
	

	
	

	R4-2006700
	Title : CR of Annex.B for NR V2X side conditions

	
	QC: REFSENSE is still pending, square bracket can’t be removed

	
	



Summary for 1st round 
Open issues 
Moderator tries to summarize discussion status for 1st round, list all the identified open issues and tentative agreements or candidate options and suggestion for 2nd round i.e. WF assignment. 

Suggestion on WF/LS assignment 
	
	WF/LS t-doc Title 
	Assigned Company,
WF or LS lead

	#1
	
	





CRs/TPs
Moderator tries to summarize discussion status for 1st round and provided recommendation on CRs/TPs Status update suggestion 
	CR/TP number
	CRs/TPs Status update recommendation  

	R4-2006709
	Agreeable

	R4-2006696
	To be revised (based on comments)

	R4-2006702
	Agreeable

	R4-2006700
	To be revised (based on comments)



Discussion on 2nd round (if applicable)

Summary on 2nd round (if applicable)
Moderator tries to summarize discussion status for 2nd round and provided recommendation on CRs/TPs/WFs/LSs Status update suggestion 
	CR/TP/LS/WF number
	T-doc  Status update recommendation  

	XXX
	Based on 2nd round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”
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