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Introduction
This email thread discuss NR V2X con-current operation.  The contributions are scattered in agenda 7.3.3.1, 7.3.3.2, 7.3.4, which includes:
· Topic #1: Con-current operation requirements and clarification
a. Con-current operation definition
b. con-current band combination
c.  requirements spec structure
· Topic #2: Tx requirements: 
a. Switching period between NR SL and LTE SL in ITS band
b. delta Tib
c. Pcmax
· Topic #3: Rx requirements: 
a. delta Rib and REFSENS
Topic #1: Con-current operation requirements and clarification 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2010290

	vivo
	Proposal 1: Option b is preferred as con-current operation definition.
Option b, i.e., “The simultaneous transmission and reception of sidelink and Uu interfaces where operation is agnostic of the service used on each interface”
Proposal 2: Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation.
Proposal 3: Include all the con-current requirements for NR V2X to TS 38.101-3.

	R4-2010605

	Xiaomi
	Observation 1: No scheduling or configuring resource allocation has been used in LTE V2X concurrent operation band definition.
Proposal 1: Use option b as definition of concurrent operation.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 1-1: Con-current operation definition
Candidate options of con-current operation definition in RAN4#95e-bis 1st round discussion (R4-2008451)
· Option 1: only the band combination where the Uu schedules/configures SL by semi-persistent way can be specified as concurrent operation (Huawei)
· Option 2: the band combination where the Uu schedules/configures SL can be specified as concurrent operation
· Option 3: the band combinations where the Uu schedules/configures SL can be specified and which is agnostic as to the actual service being delivered on Uu and Sidelink interfaces (LGE, Huawei)
· Option 4: The simultaneous transmission and reception of sidelink and Uu interfaces where operation is agnostic of the service used on each interface (CATT, LGE, Vodafone, Qualcomm).
· Option 4a: the band combination where the Uu interworks with SL can be specified as concurrent operation (vivo)

Tentative con-current operation definition in the specification
· Con-current operation: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.

Moderator’s recommendation:
· Recommended WF
· Further check if the definition adopted tentatively in the spec is aligned with RAN1 and RAN2 relative capability discussion
· Other definitions are not excluded 

Issue 1-2: Con-current operation band combination
Whether band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) should be considered as intra-band con-current operation
· Option 1: Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation 
· Option 2: keep V2X_47_n47 as intra-band con-current band combination

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 1-3: con-current requirements spec
Whether need to put con-current operation requirements in both TS 38.101-1 and TS 38.101-3
· Option 1: Keep current con-current requirements as it is in both specs 
· Option 2: Include all the con-current requirements for NR V2X to TS 38.101-3

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion


Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	1-1: Con-current operation definition
	LGE: based on agreements at last RAN4 meeting, we would like to keep the existing con-current operation definitions. 
Xiaomi:
Option 4 is the same as stated in Xiaomi’s paper option b. We prefer option 4.
vivo: Ok with the tentative con-current operation’s definition.
CATT: Prefer to keep the definition as it is.
Huawei, HiSilicon: In some cases, we see simultaneous Tx and Rx are not possible, but we can accept to focus on the RF requirements for the band combination. However, the wording should be changed to align with the RAN2 specification. In RRC connected mode, which service is used in which band is clearly indicated and even the RAN4 requirements are also specified for SL or Uu differently for the supported band combination. Thus agnostic operation is not correct, which should be revised and the proposed changes are: 
The simultaneous transmission and reception of sidelink and Uu interfaces while operation is aware of the service used on each interface.
OPPO: Option 4.
Futurewei:  Perhaps some clarification is needed. The concurrent operation, in general, have some interaction with each other, at least aware of some basic information about SL.  As NR SL handles multitude of services, can the concurrently operating other RAT be agnostic all the time?
Vodafone: Still prefer option 4.
Qualcomm: Option4: We would like to stay with last meeting’s agreement of  “The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.”


	1-2: Con-current operation band combination
	LGE: prefer to change as follow 
Option 1: Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation
Xiaomi:
Option 1. Anyway based on the definition in issue 1-1, it should be option 1 in this issue.
Vivo: Option 1 is preferred. 
CATT: Prefer Option 1. As discussed in previous meetings, LTE V2X and NR V2X operate as TDM mode. Based on the definition of con-current operation, TDM should not be considered as simultaneous transmission. Also, both Uu and SL are involved in the definition.
Huawei, HiSilicon: Option 1 is ok. V2X_(n)47AA and V2X_47A_n47A in the spec should be changed to DC_(n)47AA and DC_47A_n47A accordingly.
OPPO: Option 1.
Futurewei: Option 1.
Qualcomm: Option 1: We think that this option best fits the band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) 


	1-3: con-current requirements spec
	LGE: prefer option1 to keep the consistency with NR DC
· Option 1: Keep current con-current requirements as it is in both specs 
Xiaomi:
Prefer option 1.
Vivo: For the con-current definition, both two RATs including Uu and SL are involved. The requirements for two RATs inter-working with each other should be captured in TS 38.101-3. It is inconvenient to separate the requirements into TS 38.101-1 and 38.101-3. Option 2 is preferred.
CATT: Prefer Option 1: Keep current con-current requirements as it is in both specs
NR-DC requirements where only NR involved are specified in 38.101-1, while EN-DC and NE-DC requirements where both LTE and NR are involved are specified in 38.101-3. Based on this principle, the existing arrangement in both specs would be preferred.
Huawei, HiSilicon: Option 1 is preferred. 
Futurewei: Option 1: Keep current con-current requirements as it is in both specs 
Qualcomm: Option1: It makes sense to capture all con-current requirements for NR V2X in cases where there is con-currency with NR bands in TS38.101-1. However, in cases where NR V2X is concurrent with LTE bands or LTE V2X is concurrent with NR bands it should be captured in TS38.101-3.

	Others
	



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

	XXX
	Company A

	
	Company B

	
	

	YYY
	Company A

	
	Company B

	
	



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 

	Topic#1
	Issue 1-1: Con-current operation definition
Tentative agreements: 
Most companies favor the tentative definition in the spec, i.e. option1 below.  

Candidate options: 
Option 1: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is agnostic of the service used on each interface.
Option 2: The simultaneous transmission and reception of sidelink and Uu interfaces while operation is aware of the service used on each interface.

Recommendations for 2nd round:
Keep the definition unchanged and send LS to RAN1 and RAN2 to see if the definition is aligned with their understanding and make sure there is no conflict among groups.

Issue 1-2: Con-current operation band combination 
Tentative agreements: 
Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation.  

Recommendations for 2nd round:
DC_(n)47AA and DC_47A_n47A in the spec should be changed to V2X_(n)47AA and V2X_47A_n47A, and the changes will be reflected in the CR for TS 38.101-3.

Issue 1-3: Con-current requirements spec
Candidate options: 
Option 1: Keep current con-current requirements as it is in both specs.
Option 2: Include all the con-current requirements for NR V2X to TS 38.101-3.

Recommendations for 2nd round:
Most companies prefer option 1. It is suggested to go with option 1.




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

	#1
	LS on definition of NR V2X con-current operation 
	Huawei, HiSilicon

	#2
	
	



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

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	R4-2011713           
	Huawei, HiSilicon
	LS on definition of NR V2X con-current operation.
CATT: We are Ok to send an LS to RAN1/2 to achieve the unified interpretation across WGs.
Regarding the definition of con-current operation, our understanding is that, “operation is agnostic of the service used on each interface” means RAN4 does not care about the actual service type transmitted on Uu or SL rather than Uu or SL configured in which operating band. In other words, the current definition does not involve the mapping relationship between Uu or SL and the operating bands.
We prefer to first achieve the unified understanding in RAN4 on this statement. If the definition conflict across WGs might exist, then send LS to RAN1/2 for clarification.
Huawei: It seems that the understanding of the wording is not aligned in RAN4 among companies. Different understanding can be captured in the draft LS and ask the clarification from other groups.
Qualcomm: Our understanding is that “operation is agnostic of the service used on each interface” means that Uu and SL operate independent of each other to the point that Uu may not know that the UE is participating in SL operations and visa versa


	
	
	



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 
	[bookmark: _Hlk49439073]CR/TP/LS/WF number
	T-doc  Status update recommendation  

	R4-2011713           
	LS on definition of NR V2X con-current operation.
Agreeable

	
	



Topic #2: Tx requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009829

	CATT
	Switching period is placed at NR slot and the switching time is 150us.

	R4-2010138

	LG Electronics
	Switching period is placed at NR slot and the switching time is 150us.

	R4-2010290

	vivo
	Proposal 4: Option2 is preferred for switching period position.
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
Observation 1: The configured power class for inter-band con-current operations would exceed 23dBm.
Proposal 5: Add a restriction on PCMAX_H for inter-band con-current operation as follows:
PCMAX_H (p,q) = Min{10 log10 [pCMAX_H,c, Uu (p) + pCMAX_H,c,V2X (q)], PPowerclass, con-current}
where PPowerclass, con-current is the power class defined for con-current operation.

	R4-2010457

	CATT
	Proposal 1: 150us switching time can be used for intra-band switching between LTE V2X and NR V2X.
Proposal 2: The time mask for the switching between LTE V2X and NR V2X can be specified as Figure 1 and Figure 2.

	R4-2010605

	Xiaomi
	Observation 2: Similar to CA UL switching, UE capability can help to indicate the switching time and switching period location.
Proposal 2: Choose option 2 to locate the switching period.

	R4-2010819

	Huawei, HiSilicon
	Observation 1: No clear benefit for a longer switching time under the scheduling restriction condition.
Observation 2: The whole switching period together with transient period should be put on one side on LTE subframe or NR slot to avoid more wasted resource.
Observation 3: It’s not reasonable to put the switching period only at the NR V2X side.
Observation 4: Due to the scheduling restriction, no essential difference for options to put the switching period at either LTE sub-frame or NR slot.
Proposal: It is proposed to agree on the time masks for switching between E-UTRA SL and NR SL as in Figure 2. 

	R4-2010014

	Qualcomm
	Proposal 5: Do not specify switching time RF requirement, use RRM requirement in 38.113 clause 12.9.1 to verify the LTE-NR Tx switching requirement.  
Proposal 6: LTE-NR Tx Switching time requirement is specified as a package in the following:
· Switching time requirement in RF spec (38.101) is 150us
· If UE supports this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement can be verified by configuring smaller number of consecutive symbols in a slot, and UE has to satisfy the 150us switching time requirement.
· If UE doesn’t support this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement is considered as satisfied when UE satisfied the corresponding scheduling restriction requirement in 38.133 clause 12.9.1.  
Observation 1: 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 2: 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.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 2-1: Switching period
Candidate options
· Option 1: Switching period is placed at NR slot and the guard symbol at LTE side can also be utilized 
· 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
· Option 3: Do not specify switching time RF requirement, use RRM requirement in 38.113 clause 12.9.1 to verify the LTE-NR Tx switching requirement.  
· Option 4: LTE-NR Tx Switching time requirement is specified as a package in the following:
· Switching time requirement in RF spec (38.101) is 150us
· If UE supports this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement can be verified by configuring smaller number of consecutive symbols in a slot, and UE has to satisfy the 150us switching time requirement.
· If UE doesn’t support this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement is considered as satisfied when UE satisfied the corresponding scheduling restriction requirement in 38.133 clause 12.9.1.  

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 2-2: delta Tib
Candidate options
· Option 1: 0.2dB Delta Tib values for V2X_20A_n38A
· Option 2: 0dB Delta Tib values for V2X_20A_n38A.
· Option 3: other values are not excluded.

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion
Issue 2-3: Pcmax
Candidate options
· Option 1: Add a restriction on PCMAX_H for inter-band con-current operation
· Option 2: Keep the requirement as it is

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	2-1: Switching period
	LGE : prefer option 1 since align with 5G V2X WI objectives in Rel-16.
In the Justification and objective (RP-200129), the NR V2X service is restricted for the advanced 5G service when two RAT V2X service are operated in ITS spectrum as follow
In 3. Justification
TSG RAN has already agreed in TR 38.913 that it is not intended for NR V2X to replace the services offered by LTE V2X. Instead, the NR V2X shall complement LTE V2X for advanced V2X services and support interworking with LTE V2X.
In 4. Objectives
coexistence with other V2X technologies in the adjacent channel in ITS spectrum in 5.9 GHz, without assuming that 5.9 GHz spectrum will be universally available nor that it will be universally available in sufficient quantity to support NR V2X advanced use cases.
· Option 1: Switching period is placed at NR slot and the guard symbol at LTE side can also be utilized 
Xiaomi: Option 2. 
We believe that the switching here only occurs in certain circumstance as better QoS or more important service, i.e safety. Then the switching time located in previous carrier should be a better choice.
Vivo: We stick to Option 2.
CATT: Prefer Option 1. Swtching period should be placed at NR slot and the guard period at LTE side should be used.
Huawei, HiSilicon: Preference is Option 2. 
As agreed in RRM spec, one NR slot or LTE sub-frame is restricted for transmission or reception if switching is occurred at this slot or sub-frame, thus option 1 should be avoided as the switching across the boundary between LTE-V and NR-V. 
For option 4, for the case “Support of fewer than 14 consecutive sidelink symbols in a slot”, in the RAN1 spec it specifies that “SL transmissions can start from a first symbol indicated by startSLsymbols and be within a number of consecutive symbols indicated by lengthSLsymbols”, in other words, it means it is impossible that switching of less than 14 symbols between LTE SL and NR SL can happen in the ITS band. For the left case in option 4, no essential difference compared to option 2. 
Futurewei: Option 2
Qualcomm: Option3 is first choice and option4 is the second choice if option3 is not acceptable.
Option 1 and option2 do not address the fact that there was an agreement in RRM session in RAN4#95-e on scheduling where at least one subframe or slot is not expected to receive or transmit data when switching occurs. Any proposal for switching should address this important point. We only see option3 or option 4 as viable solutions given the RRM agreement which in effect makes the switching time between NR and LTE TX at least one slot or subframe. 
As pointed out in our contribution bullet 2 of option 4 is an optional feature which a UE may or may not support. Bullet 3 of option 4 clearly mentions the switching time requirement as being satisfied when clause 12.9.1 of 38.133 is met, but option 1 or 2 does not mention this explicitly.
Our first selection is option 3 and as a compromise we propose option 4

	2-2: Delta Tib
	LGE: prefer option 1. To protect V2X service or safety message in licensed band, RAN4 need to use HTF. Then MSD is quite reduced by 3rd harmonic impact. In our measured results, about 6dB is better than without HTF case when consider shared antenna RF architecture.
· Option 1: 0.2dB Delta Tib values for V2X_20A_n38A
Huawei, HiSilicon: either option 1 or option 2 is ok for us. 
Qualcomm: Option 3: 0.3dB Delta Tib values for V2X_20A_n38A.
The guidance in 37.716-11-11  should be followed for DC_20_n38

	2-3: Pcmax
	LGE: Do not need to restricted Pcmax _H for inter-band con-current V2X operation.
CATT: Prefer Option 1. The current version is aligned with the formula for LTE V2X in 36.101.  However, the restriction for inter-band con-current V2X operation should be adopted to cap the maximum power like what has been done in CA scenarios.
Huawei, HiSilicon: Option 2, no need to restrict Pcmax _H. 
As mentioned by CATT, the formula is aligned with LTE V2X, and the restriction actually was lifted for LTE V2X in Rel-15 with the group agreement. 
Qualcomm: Option 2: keep the requirement as it is

	Others
	Vivo: If Pcmax_H would exceed PC3, then we think it is needed to add a restriction of PPowerclass, con-current on PCMAX_H. Companies can check whether Pcmax_H is an issue.
Huawei, HiSilicon: No restriction is needed. 



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

	R4-2009824
CR for 38.101-3 switching period, CATT
	Qualcomm: Do not agree with adding switching diagrams in section 6.3C.2 in light of the RRM agreements related to switching not sure if this diagram applies

	
	

	
	

	R4-2009829
CR for 38.886 switching period, CATT
	Qualcomm: Do not agree with adding switching diagrams in section 8.1.7.3 in light of the RRM agreements related to switching not sure if this diagram applies

	
	

	
	

	R4-2010138
LGE
	Qualcomm : table 6.2C.4.2-1 delta Tibc, table 7.3C.2.3-2 delta Ribc should follow the figures in 37.716-11-11 for DC_20_n38. Do not agree with adding switching diagrams in section 6.3C.2 in light of the RRM agreements related to switching not sure if this diagram applies. Table 7.3.2.3-1 may have to be updated based on target SNR, RB number and NF decisions that are agreed at this meeting

	
	

	
	

	R4-2010289
vivo
	Company A

	
	Company B

	
	

	R4-2010821
Huawei, HiSilicon
	Qualcomm : Do not agree with adding switching diagrams in section 6.3C.2 in light of the RRM agreements related to switching not sure if this diagram applies. The MSD figures in table 7.3C.2.3.1-1 may have to be updated based on target SNR, RB number and NF decisions that are agreed at this meeting

	
	

	
	



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 

	Topic #2
	Issue 2-1: switching period
Candidate options: 
· Option 1: Switching period is placed at NR slot and the guard symbol at LTE side can also be utilized 
· 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
· Option 3: Do not specify switching time RF requirement, use RRM requirement in 38.113 clause 12.9.1 to verify the LTE-NR Tx switching requirement.  
· Option 4: LTE-NR Tx Switching time requirement is specified as a package in the following:
· Switching time requirement in RF spec (38.101) is 150us
· If UE supports this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement can be verified by configuring smaller number of consecutive symbols in a slot, and UE has to satisfy the 150us switching time requirement.
· If UE doesn’t support this feature: “Support of fewer than 14 consecutive sidelink symbols in a slot”, the switching time requirement is considered as satisfied when UE satisfied the corresponding scheduling restriction requirement in 38.133 clause 12.9.1.  
Recommendations for 2nd round:
Continue the discussion in 2nd round based on the WF on switching period.

Issue 2-2: delta Tib
Candidate delta Tib options for V2X_20A_n38A: 
· Option 1: 0.2dB  
· Option 2: 0dB
· Option 3:0.3dB.

Recommendations for 2nd round:
Continue discussion for option 1 (0.2dB) and option 3 (0.3dB).
The value will be discussed in the draft CR in 2nd round. 

Issue 2-3: Pcmax
Candidate options: 
· Option 1: Add a restriction on PCMAX_H for inter-band con-current operation
· Option 2: Keep the requirement as it is

Recommendations for 2nd round:
The restriction was already lifted for LTE, it is suggested to keep the requirement as it is.




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

	#1
	WF on NR-V2X switching period
	CATT



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  

	XXX
	Based on 1st round of comments collection, moderator can recommend the next steps such as “agreeable”, “to be revised”

	R4-2009824
(CATT)
	Noted

	R4-2010821
(Huawei)
	draft CR for 38.101-3, used for 2nd round discussion
to be revised in R4-20xxxxx

	R4-2009829
(CATT)
	CR for TR 38.886, revised based on the 2nd round discussion
to be revised in R4-20xxxxx

	R4-2010138
(LGE)
	CR for 38.101-3, revised based on the 2nd round progress
to be revised in R4-20xxxxx

	R4-2010289
(vivo)
	CR for 38.101-3, revised based on the 2nd round progress
to be revised in R4-20xxxxx

	
	



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	R4-2011714
	CATT
	WF on NR-V2X switching period
LGE: prefer option 1 and 1a. Otpion3 also consider as compromised point. 
CATT: As mentioned in the WF, the length of switching time tends to be unimportant. We need to focus on the switching position, i.e. located on NR side or previous RAT. 
RRM agreements in 38.133 just define the scheduling restriction without specifying the switching period position. If we go with option 3 to only follow RRM decisions, the switching process in which the switching position is unknown will fall in chaos. 
Huawei: There is no agreement in RAN1 that LTE-V has higher priority than NR-V, both can be used as safety service and the priority mechanism for LTE-V and NR-V are different. Thus it is not reasonable to put the switching period just in NR side. If RAN4 has no such consensus on the priority, we may need to send LS to RAN1 for clarification. 
Based on the RRM spec, in order to avoid the waste of the resource, the switching should not be placed across the boundary.  Hence, option 1 should be excluded. 
In our view, the whole switching should be placed at one side, whether switching period is placed at the last slot/SF of the RAT UE switches from, or placed at the first slot/SF of the RAT UE switches to can be further discussed.
Vivo: We agree with Huawei. It is not fair to put switching period in NR slot always since there is no agreement on priority between LTE-V and NR-V. If switching period cannot be concluded in this meeting, we agree to send LS to RAN1 on priority.
FUTUREWEI:  Having some flexibility of where the switching period is quite important. The services in the LTE SL or NR SL can vary from early services to later advanced services, and from region to region. Since Option2 provides this flexibility this can be considered.  
Qualcomm: As we mentioned in round 1 we feel that options 1 and 2 are incomplete in that they only specify a switching position and not a switching period. We would like to suggest another option: option2a : Switching period is placed at the last slot/SF of the RAT UE switches from, or placed at the first slot/SF of the RAT UE switches to. Choosing which RAT to place the switching period is up to UE implementation. Option2a can be used to specify switching position. Also, as there is an agreement in RRM, option3 should also be specified with option 2a to make it clear that no RF switching requirement is needed. We would like to call this combination option5= Option2a + Option3. We would like to add this as another option to the WF and make it our preferred selection.


	R4-2011717
(revised from R4-2010138)
	LGE
	Correction on NR V2X inter-band con-current UE RF requirements in TS38.101-3
Qualcomm: Do not agree with adding RF switching diagrams in section 6.3C.2 in light of the RRM agreements which specify the scheduling time to be at least 1subframe or 1 slot. These RF switching times are superseded by the RRM requirement and these diagrams in this case are misleading. Also, in these diagrams the switching time is across the LTE/NR subframe/slot boundary. According to the RRM agreement this will lead to wasted resources. Table 7.3C.2.3-1 has to be updated based on target SNR, IM decisions that have to be  agreed at this meeting. Table 6.2C.4.2-1 Delta Tib, v2x and table 7.3C.2.3-2 Delta Rib, v2x of 0.2 dB are  values based on transceiver architecture which has not been clarified by the V2X group as yet. Table 7.3C.2.3.1-1 the MSD values should be based on the DC_20A_n38A analysis in 37.716-11-11 modified for RB number. In this CR we cannot accept the switching diagrams and the delta Tib/delta Rib and MSD values, but may be able to accept the REFSENS values for n38 and n47 depending on the SNR, IM values agreed at this meeting. 

	R4-2011718
(revised from R4-2010289)
	vivo
	CR on TS 38.101-3 for NR V2X
LGE: Work item code is “5G_V2X_NRSL-Core”
Vivo: Thanks for LGE’s careful check. WI code will be updated.


	R4-2011715
(revised from R4-2010821)
	Huawei, HiSilicon
	Correction CR for TS 38.101-3: NR V2X con-current operation
Qualcomm : Do not agree with adding switching diagrams in section 6.3C.2 in light of the RRM agreements which specify the scheduling time to be at least 1subframe or 1 slot. The RF switching times are superseded by the RRM requirement and these diagrams in this case are misleading. Also, these diagrams show switching in the previous subframe/slot only however we think switching in the current subframe/slot is equally possible.  The MSD figures in table 7.3C.2.3.1-1 have to be updated based on target SNR, RB number and NF decisions that are agreed at this meeting. We cannot accept the above issues in this CR,


	R4-2011716
(revised from R4-2009829)
	CATT
	CR for TR38.886: Switching period for NR V2X in ITS band
Futurewei:  The current version do not have consensus.  
Qualcomm : Do not agree with adding switching diagrams in section 8.1.7.3 in light of the RRM agreements which specify the scheduling time to be at least 1subframe or 1 slot. The RF switching times are superseded by the RRM requirement and these diagrams in this case are misleading.  Also, we think that switching should not be restricted only to the NR slot. We cannot accept this CR


	
	
	



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  

	[bookmark: _Hlk49439089]R4-2011714
CATT
	WF on NR-V2X switching period
To be noted

	R4-2011717
LGE
	Correction on NR V2X inter-band con-current UE RF requirements in TS38.101-3
Agreeable

	R4-2011718
vivo
	CR on TS 38.101-3 for NR V2X
Agreeable

	R4-2011715
Huawei
	Correction CR for TS 38.101-3: NR V2X con-current operation
To be noted

	R4-2011716
CATT
	CR for TR38.886: Switching period for NR V2X in ITS band
To be noted



Topic #3: Rx requirements
Main technical topic overview. The structure can be done based on sub-agenda basis. 
[bookmark: _GoBack]Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009577

	Xiaomi
	Do not recommend using the HTF for the NR V2X band combination V2X_20_n38 and give the MSD values as shown in Table 2 under the case without HTF.

	R4-2010136

	LG Electronics
	Proposal 1: RAN4 allow 0.2dB Delta Tib/Rib values for V2X_20A_n38A UE. This is applied to the maximum output power and REFSENS relaxation as same LTE V2X UE.
Proposal 2: RAN4 specify MSD levels for 10MHz CBW with 12dB based on shared antenna RF architecture with HTF.

	R4-2010820

	Huawei, HiSilicon
	Proposal 1: 0 dB ΔRIB,c values for DC_20_n38 can be reused for V2X_20_n38.
Proposal 2: MSD values as well as UL configuration for V2X_20_n38 shall be defined similar to those for DC_20_n38. 



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.
Issue 3-1: Delta Rib for V2X_20_n38
Candidate options: 
1. Option 1: 0.2dB Delta Rib values for V2X_20A_n38A
2. Option 2: 0 dB ΔRIB,c values for DC_20_n38 can be reused for V2X_20_n38.
3. Others are not excluded

Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Issue 3-2: MSD for V2X_20_n38
Candidate options: 
1. Option 1 (R4-2009577)
	H3 MSD Result 

	CBW (MHz)
	Thermal
	 w HTF
	 w/o HTF

	
	
	MSD after MRC
	MSD after MRC

	10
	-104
	5.5
	8.8

	20
	-101
	3.6
	6.3

	40
	-98
	2.2
	4.1



2. Option 2 (R4-2010136)
	V2X inter-band con-current band combinations
	Operating Bands / Channel bandwidth of the affected DL band / MSD

	V2X_20_n38
	UL band
	SL operation
	10 MHz
(dB)
	20 MHz
(dB)
	30 MHz (dB)
	40 MHz
(dB)

	
	B20
	n38
	12.0
	9.0
	7.1
	6.0

	NOTE 1:	These requirements apply when there is at least one individual RE within the uplink transmission bandwidth of the aggressor (lower) for which the 3rd transmitter harmonic is within the sidelink transmission bandwidth of a victim (higher) band.




NOTE 2:	The requirements should be verified for UL EARFCN of the aggressor (lower) band (superscript LB such that  in MHz and  with the carrier frequency in the victim (higher) band in MHz and  the channel bandwidth configured in the low band.
NOTE 3: The MSD level applied to all supported SCSs in victim band.



3. Option 3 (R4-2010820)
Similar values as option 2, once consensus is reached for SNR and max SL allocated RB size numbers, update the MSD values accordingly
4. Others are not excluded
Moderator’s recommendation:
· Recommended WF
· TBA based on 1st round discussion

Companies views’ collection for 1st round 
Open issues 
	Issues
	Company Comments

	3-1: Delta Rib for V2X_20_n38
	LGE: same as Tib, need to use HTF to reduce MSD level. So Rib also defined with 0.2dB
1. Option 1: 0.2dB Delta Rib values for V2X_20A_n38A
CATT: slightly prefer Option 2. The value can be reused if the band combination has been previously specified.
Xiaomi: prefer option 2. The 0 dB ΔRIB,c values for DC_20_n38 could be reused for V2X_20_n38.
Huawei, HiSilicon: Option 2. Same value as that for V2X_20_n38 is preferred. 
Vodafone: Prefer option 2. To consider option 1, we would need to understand why the V2X Rib should differ from that already specified for DC_20_n38.
Qualcomm: Option 2: 0 dB ΔRIB,c values for DC_20_n38 can be reused for V2X_20_n38.
Should follow the guidelines specified in 37.716-11-11 for DC_20_n38

	3-2: MSD for V2X_20_n38
	LGE: prefer option 2 
Xiaomi’ MSD value is quite smaller than LGE’s MSD value even though the attenuation parameter are not well compare to LGE assumptions. Also they only consider different antenna architecture for V2X_20A_n38A.
The worst RF architecture is shared antenna RF architecture, Huawei and LGE consider shared antenna RF architecture and performance difference is about 3dB for without HTF.
CATT: Same view as Issue 3-1.
Xiaomi: To LG, the reason we have quite different MSD values is that the assumption of the PA H3 level is quite different. Anyway, option 2 is also OK for us.
Huawei, HiSilicon: Option 2 needs to be updated based on agreement on SNR value.
Vodafone: Same view as Issue 3-1.
Qualcomm: Option 4: Should follow guidelines specified in 37.716-11-11 for DC_20_n38 and  once consensus is reached for SNR and allocated RB size numbers then update the MSD values accordingly

	Others
	


 
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

	
	

	
	



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 

	Topic #3
	Issue 3-1: delta Rib for V2X_20_n38
Candidate options: 
· Option 1: 0.2dB  with HTF
· Option 2: 0dB without HTF
Recommendations for 2nd round:
RAN4 need further discuss whether or not consider HTF. If RAN4 do not consider HTF, then specify the higher MSD level compare to consider HTF to reduced self-interference for V2X_20_n38. .

Issue 2-2: MSD for V2X_20_n38
Candidate options: 
· Option 1 (R4-2010136)
· Option 2, update MSD values based on agreements on SNR and allocated RB size numbers
Recommendations for 2nd round:
RAN4 need further discuss the required MSD level since the MSD level are dependent to whether or not use the HTF based on option1.



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  

	
	



Discussion on 2nd round (if applicable)
	T-doc number
	Company
	Proposals / Observations

	
	
	Issue 3-1: delta Rib for V2X_20_n38
Candidate options in 1st round: 
· Option 1: 0.2dB  with HTF
· Option 2: 0dB without HTF
Discussion in 2nd round will be reflected in the CRs in Topic#2:
LGE: the V2X_delta IL will be added in ΔRIB,c of DC_20A_n38A. It mean that DC_20A_n38A decided 0.3dB ILs for both Tx/Rx since diplexer will be added compare to single band operation. For the V2X_20A_n38A, we discuss whether HTF consider or not. So if RAN4 decide to use HTF, then total 0.5dB ILs are defined for B20 only.

In DC or CA, if use HTF, then they also defined 0.3dB (diplexer) + 0.2dB (HTF)=0.5dB was used.

In my view, the lower MSD level of DC_20A_n38A is expected when RAN4 considered HTF the delta value is just increase about 0.2dB. 
LGE propose that additional IL of V2X_20A_n38A will be increased on top of ΔRIB,c of DC_20A_n38A and expected lower MSD levels. 
The DC_20_n38A would be use the HTF since the MSD level is 10.3dB in TS38.101-3. The level is achieved by using HTF. So the delta Tib/Rib will be increased in TS38.101-3. LGE try to change the delta values for DC_20A_n38A.

Huawei: Agree with LGE that HTF is assumed for deriving the MSD value.

Qualcomm: We should use the same guidelines as those used when deriving DC-20A-n38A. If extra IL is required over what is present in DC_20A-n38A then there should be justification for it. Interested companies should present a block diagram illustrating the differences between the DC_20A_n38 and V2X_20A_n38A solutions to highlight the need for extra IL.

Issue 2-2: MSD for V2X_20_n38
Candidate options in 1st round: 
· Option 1 (R4-2010136)
· Option 2, update MSD values based on agreements on SNR and allocated RB size numbers
Discussion in 2nd round will be reflected in the CRs in Topic#2:
LGE: same as Issue 2-1. Currently RAN4 specify as option1

Qualcomm: Option2: MSD values should be based on DC_20A_n38A and modified slightly to account for NF and RB size differences




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  
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