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Introduction
This email thread discuss NR V2X con-current operation.  The contributions are scattered in agenda 6.4.1, 6.4.4, 6.4.4.1, which includes:
· Topic #1: Con-current operation scenario and corresponding clarification
· Topic #2: General specification issues for con-current operation, e.g. clause suffix, notations
· Topic #3: Switching time between NR SL and LTE SL in ITS band
· Topic #4: General Requirements for co-current operation in TS 38.101-1 and TS 38.101-3
· Topic #5: Reply LS to RAN2 on Sidelink UE capability for (NG)EN-DC and NE-DC 
List of candidate target of email discussion for 1st round and 2nd round:
· 1st round: 
· Invite companies to review the recommended WF in each sub-topic, and provide comments.
· Try to make conclusion on the following issues:
· Con-current operation scenarios in Rel-16
· General specification issues for con-current operation
· Content of reply LS to RAN2 on Sidelink UE capability for (NG)EN-DC and NE-DC
· 2nd round: 
· Remaining issues left in 1st round
· Switching time between NR SL and LTE SL
· Try to agree general requirements for co-current operation as much as possible
Topic #1: Con-current operation scenarios and clarification 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003281

	CATT
	Observation 1: The meaning “concurrent operation” is that two RATs (Uu + SL or NR SL + LTE SL) work at same time, and transmit and receive signal at the same time.
Observation 2: If it is common understanding, we think it is not necessary to clarify the meaning “concurrent operation” in specifications.
Observation 3: The NR Uu + NR SL + LTE SL concurrent operation combination, and EN-DC/NE-DC + SL should not be included in Rel-16 specification considering Rel-16 timeframe.
The answer for RAN2 LS is proposed as:
Proposal answer for question in RAN2 LS: RAN4 will not define RF requirements for EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 in Rel-16 specification. LTE/NR PC5 band combination(s) per Uu band combination need to be introduced for EN-DC and NE-DC scenario in Rel-16.

	R4-2003383

	VODAFONE
	Proposal 1: It is proposed that the definition of Sidelink/Uu concurrent operation relates solely to the operation of Uu and Sidelink radio signals and is agnostic as to the actual service being delivered on Uu and Sidelink interfaces.
Proposal 2: For Rx sensitivity testing of B20 (LTE/NR) Uu + B38 SL, it is proposed for 10 MHz channel bandwidth to be used.
Proposal 3: Discuss further whether industry alignment of such radio parameters is required, and consider highlighting this to TSG RAN, possibly with a view to liaising with 5GAA.

	R4-2004746

	Huawei, HiSilicon
	Proposal 1: It is proposed that one band combination is selected for each 2nd priority cases in Rel-16.
Proposal 2: It is proposed that some clarification is made for con-current operation in RAN4 specification.



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 1-1: Con-current operation scenarios
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 1-1: Con-current operation scenarios considered in Rel-16
· Proposals
· Option 1: one band combination is selected for each 2nd priority cases in Rel-16
· Option 2: NR Uu + NR SL + LTE SL concurrent operation combination, and EN-DC/NE-DC + SL should not be included in Rel-16
· Recommended WF
· TBA

Sub-topic 1-2: Clarification of con-current operation
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-2: Clarification of con-current operation
· Proposals
· Option 1: No need to clarify the meaning “concurrent operation” in specifications
· Option 2: the definition of Sidelink/Uu concurrent operation relates solely to the operation of Uu and Sidelink radio signals and is agnostic as to the actual service being delivered on Uu and Sidelink interfaces
· Option 3: Clarify that only the band combination where the Uu schedules/configures SL by semi-persistent way can be specified as concurrent operation
· Recommended WF
· TBA

Sub-topic 1-3: CBW for REFSENS testing of B20 Uu + n38 SL 
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-3: CBW for REFSENS testing
· Proposals
· Option 1: 10 MHz channel bandwidth to be used for B20 Uu + n38 SL
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 1-4: common radio configuration parameters for sidelink
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 1-4: Alignment of common radio configuration parameters for SL
· Proposals
· Option 1: Discuss further whether industry alignment of such radio parameters is required, and consider highlighting this to TSG RAN, possibly with a view to liaising with 5GAA
· Option 2: TBA
· Recommended WF
· TBA

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

	Dish Network
	Sub topic 1-1: Option 1 should be chosen. Example combinations could be n71 (NR Uu) + B47 (LTE SL) and n71 (NR Uu) + n47 (NR SL) +B47 (LTE SL)
Sub topic 1-2: We are open to specify what “concurrent operation” mean, but the definition should ideally be referring to RAN4 terminology. 
Sub topic 1-3: 
Sub topic 1-4:
Others:

	LGE
	Sub topic 1-1: prefer option 1 which was already included in section 4.3 in TR38.886. 
One exception case is the n71 (NR Uu) + n47 (NR SL) +B47 (LTE SL) from DISH proposal.
Sub topic 1-2: RAN4 do not specify the meaning of con-current operation in TS which was defined in 4.3.1 in TR38.886. The meaning of con-current operation is aligned with option2, but do not need to specify in TS.
Sub topic 1-3: As same LTE V2X, the 10MHz CBW is baseline to define NR V2X UE Rx requirements.
Sub topic 1-4: RAN4 can send LS to 5GAA for the common radio configuration parameters of SL operation in n47
Others:

	OPPO
	Issue 1-2: Option 1. From RAN4 requirement definition perspective, we don’t see what’s special for the V2X “concurrent operation”, and do not the difference between Option 2 and Option 3 since in RAN4 requirement definition and RAN5 tests the SL will work simultaneously with uu and doesn’t related to service.
Issue 1-4: LS is ok and RAN4 can consider the industry response but RAN4 progress should not be bonded with the response. 

	Huawei
	Sub topic 1-1: prefer option 1, and ok with the proposed combinations by Dish. 
Sub topic 1-2: Option3, some clarification would be helpful to better reflect the operation scenario, definition can be further considered.
Sub topic 1-3: 10MHz CBW can be considered as baseline.
Sub topic 1-4: Before sending LS to other groups, RAN4 should have some further discussion on the parameters and configurations, and encourage companies to provide contributions in next meeting. 

	CATT
	Issue 1-1: Con-current operation scenarios considered in Rel-16
We are OK with option 1. We are not against to specify one band combination for each 2nd priority cases in Rel-16. For the combination of NR Uu + NR SL + LTE SL, whether or not NR SL and LTE SL operate with TDM mode should be clarified. If not, this combination is beyond the three priorities specified in 38.886 and the scope in WID.
In terms of EN-DC/NE-DC + SL, it is different from the concurrent operations discussed above. We can talk about it in Issue 5-1.
Issue 1-2: Clarification of con-current operation
Prefer option 2. To avoid different understandings and to be more readable, it is proposed to specify the meaning of concurrent operation in TS. 
Issue 1-3: CBW for REFSENS testing
Option 1.
Issue 1-4: Alignment of common radio configuration parameters for SL
Sending LS is ok for us

	Dish Network
	Addressing CATT question “For the combination of NR Uu + NR SL + LTE SL, whether or not NR SL and LTE SL operate with TDM mode should be clarified. If not, this combination is beyond the three priorities specified in 38.886 and the scope in WID.” 
Our understanding is that in this case NR SL and LTE sL operate in TDM mode, so this combination should be in the scope.

	 Futurewei
	Issue 1-2:  Yes, some clarification of the term would be useful.  Often times, we search through documents to seek what combinations are part of this con-current (concurrent) operations and what is prioritized in Rel-16.  
Whilst we are at providing clarity, we also suggest if it is possible to maintain consistency for the term “con-current” or “concurrent”.   So far, these two terms have been used interchangeably.

	 Qualcomm
	Sub topic 1-1: 
Sub topic 1-2: Concurrent operation meaning is definitely not clear until it is captured in the specification. Needs to be agreed and written.

Sub topic 1-3: We do not understand why 10MHz bandwidth is selected. For example, why could we not use 5MHz or 20MHz? Cannot approve as more discussion is needed.
Sub topic 1-4:5GAA is following RAN4. There is no need for additional interface,
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 

	Sub-topic#1
	Issue 1-1: Con-current operation scenarios considered in Rel-16
Tentative agreements: 
One band combination is selected for each 2nd priority cases in Rel-16. 
For scenario of NR Uu + NR SL + LTE SL, n71 (NR Uu) + n47 (NR SL) +B47 (LTE SL) is considered, and the NR SL and LTE SL operate with TDM mode in the ITS band.

Issue 1-2: Clarification of con-current operation
Tentative agreements:
Clarification of con-current operation is need, and the definition of con-current operation for V2X should be reflected in the TS. 
Con-current rather than concurrent should be used in the spec to align with the term used for LTE V2X.
Candidate options:
Option 1: only the band combination where the Uu schedules/configures SL by semi-persistent way can be specified as concurrent operation
Other options are not excluded. Companies are encouraged to provide options for con-current operation.
Recommendations for 2nd round: 
Companies further discuss the definition of con-current operation.

Issue 1-3: CBW for REFSENS testing
Tentative agreements:
Majority view is 10 MHz channel bandwidth to be used for B20 Uu + n38 SL.
Candidate options:
Option1: 10MHz for REFSENS testing of B20 Uu + n38 SL
Option2: FFS
Recommendations for 2nd round: 
Which CBW shall be used for REFSENS testing of band combination B20 Uu + n38 SL will be further discussed in 2nd round. 

Issue 1-4: Alignment of common radio configuration parameters for SL
Tentative agreements:
Most companies agree to consider the industry alignment of radio configurations and parameters and ok to send LS to other working group or outside groups, e.g. 5GAA.
Moderator recommendation: Companies are encouraged to provide contributions in next meeting for consideration on the parameters to be aligned in the industry if needed. 

WFs will be utilized to trigger the discussion on the remaining issues in Topic#1, and capture the agreements in 2nd round discusion



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

	#1
	WF on con-current operation scenario and clarification 
	Dish Network

	#2
	WF on CBW for REFSENS testing and alignment of configuration parameters for NR V2X
	VODAFONE



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

	R4-2005641
	Dish Network
	WF on con-current operation scenario and clarification
Company views:
LGE : DISH is OK with the final version from LGE and no feedback from other companies. 

Qualcomm: 
· Issue 1-2 Clarification of con-current 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
· We are only agreeable with option 3.x
Option 3 in R4-2005641 is the most suitable wording  for con-current operation
Company B


	R4-2005642
	VODAFONE
	WF on CBW for REFSENS testing and alignment of configuration parameters for NR V2X
Company views:
LGE: 
Prefer 10MHz for NR SL operation and LTE Uu CBW is OK for both 10MHz/20MHzCompany A

Company B




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  

	R4-2005641
	WF on con-current operation scenario and clarification
The WF is agreeable. 

	R4-2005642
	WF on CBW for REFSENS testing and alignment of configuration parameters for NR V2X
The WF is agreeable. 



Topic #2: General specification issues for con-current operation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003881

	Qualcomm
	Proposal 1: We propose clause suffix E for V2X single carrier standalone requirements
Proposal 2: We propose clause suffix Ea for V2X interband concurrent specific requirements.



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 2-1: Clause suffix 
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 2-1: Clause suffix for V2X
· Proposals
· Option 1: Suffix E for NR V2X including both single carrier and con-current operation
· Option 2: Suffix E for NR V2X single carrier SA requirements
· Option 3: suffix Ea for V2X inter-band concurrent
· Recommended WF
· TBA

Sub-topic 2-2: Notation for NR V2X con-current operation
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 2-2: Notation for NR V2X con-current operation
· Proposals
· Option 1: EN-V2X_X_nY
· Option 2: V2X_X_nY
· Recommended WF
· TBA

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

	Dish Network
	Sub topic 2-1: 
Sub topic 2-2: Prefer option 2, because if we choose option 1, it mixes up with “EN-DC” and probably with “NE-DC” as well
….
Others:

	LGE
	Sub topic 2-1: LGE prefer option 1: Suffix E for NR V2X including both single carrier and con-current operation
Sub topic 2-2: LGE prefer option 1, EN-V2X is LTE Uu + NR SL V2X (e.g. EN-V2X_20A_n47A) or LTE SL + NR SL V2X (e.g. EN-V2X_47A_n47A) band combination as same EN-DC. Also NE-V2X will be introduced in rel-17 which is LTE SL + NR Uu V2X (NE-V2X_n20A_47A) band combinations based on operator request.


	Huwei
	Sub topic 2-1: Prefer option 1, the same sub-clause can be used for both single carrier and con-current operation. And the option 2 proposal is for 38.101-1, we also need to consider the alignment of 38.101-3.
Sub topic 2-2: Prefer option 2. The combinations in different scenarios can be denoted in a similar way with option 2, e.g.
· V2X_20_n38 (LTE Uu + NR SL)
· V2X_47_n71 (NR Uu + LTE SL)
· V2X_71_(n) 47 (LTE Uu/NR Uu + NR SL +LTE SL)

	CATT
	Issue 2-1: Clause suffix for V2X
Prefer option 1 to specify suffix E for both single carrier and con-current operation. The principle adopted in LTE V2X can be reused.
Issue 2-2: Notation for NR V2X con-current operation
In my understanding, we need to distinguish which band is for Uu or SL for both notations by default. Considering the potential combinations in the future possibly containing three RATs, maybe we need more clarification to indicate which band is for Uu or SL to avoid possible confusion. 

	 Qualcomm 
	Sub topic 2-1: Option 3
Sub topic 2-2:We need further discussion in the meeting to get companies views on the best approach, either one of the options or something else 
….
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 

	Sub-topic#2
	Issue 2-1: Clause suffix for V2X
Tentative agreements:
Majority view is to use Suffix E for NR V2X including both single carrier and con-current operation.
Candidate options:
Option 1: Suffix E for NR V2X including both single carrier and con-current operation
Option 3: suffix Ea for V2X inter-band concurrent in TS 38.101-1
Recommendations for 2nd round:
Moderator recommendation: The big CR can go with option 1 to complete the all necessary requirements in time. Whether separate sub-clause for con-current operation in TS 38.101-1 is necessary can be further considered once the baseline requirements are stable. 
Issue 2-2: Notation for NR V2X con-current operation
Tentative agreements:
No consensus so far.
Candidate options:
Option 1: EN-V2X_X_nY
Option 2: V2X_X_nY
Other options are not excluded.

Recommendations for 2nd round: Further discuss in 2nd round
A WF will be utilized to trigger the discussion on the remaining issues in Topic#2, and capture the agreements in 2nd round discussion.



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

	#1
	WF on general specification issues for NR V2X con-current operation
	Qualcomm




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”



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

	R4-2005643
	Qualcomm
	WF on general specification issues for NR V2X con-current operation Topic already handled by Dish Networks in R4-2005641
Company views:
LGE: 
it will be covered in R4-2005634 in agenda #8Company A

Company B




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  

	R4-2005643
	Withdrawn, the topic is discussed in thread#8. 



Topic #3: Switching time between NR SL and LTE SL in ITS band
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003847

	LG Electronics
	For intra-band EN-V2X operation bands UE specified in subclause 5.3E.1 and 5.3E.2 without dual PA capability, the maximum UL switching time is defined as [150] us and SL reception interruption is allowed during SL switching time masks in Figure 6.3E.1-1 and Figure 6.3E.1-2 shall apply.
[image: ]

	R4-2004469

	Qualcomm
	Observation: If the switching time exceeds the duration of 1 symbol then and extra interruption time must be inserted between the LTE SL and NR SL slots. As the LTE and NR slots or subframes are synchronized the minimum time corresponds to either the duration of a LTE subframe or an NR slot.
Proposal 1: Define the switching time between NR SL and LTE SL for TDM operation in band n47 to be 210us for both contiguous and non-contiguous spectral allocations. 
Proposal 2: Interruption requirement for Tx switch between LTE SL and NR SL is one slot for NR and one subframe for LTE


	R4-2004743

	Huawei, HiSilicon
	Proposal 1: Switching time discussed in RAN4 should include both switching period and transient period
Proposal 2: It is proposed to adopt 150us switching time which includes 120us switching period as well as 20us/10us transient period for LTE and NR side respectively.
Proposal 3: Switching period should not be considered as OFF power period 
Proposal 4: 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. 
Proposal 5: It is proposed to agree on the following time masks for switching between E-UTRA SL and NR SL.
[image: ]



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: Switching time
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-1: Switching time
· Proposals
· Option 1: 150us including transient period
· Option 2: 210us 
· Option 3: 150µs can be used for the switching between NR V2X carrier and LTE V2X carrier in the same band, and 210µs can be used for the switching between NR V2X carrier and LTE V2X carrier in different bands.
· 
· Recommended WF
· TBA

Sub-topic 3-2: Switching period position
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-2: Switching period position
· Proposals
· [bookmark: OLE_LINK8]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.
· Option 3: The switching time can be located on guard period symbol at the end of slot and lower priority RAT signal slot. If there is no priority or same priority, two continuous slots of two RATs should share the part of switching time period minus guard period symbol.
· Recommended WF
· TBA

Sub-topic 3-3: Interuption time
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 3-3: Interruption time
· Proposals
· Option 1: Interruption requirement for Tx switch between LTE SL and NR SL is one slot for NR and one subframe for LTE
· Option 2: No interruption time.
· Recommended WF
· TBA

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

	LGE
	Sub topic 3-1: Switching time
LGE prefer option1 with 150us
Sub topic 3-2: Switching period position
LGE prefer option1: Switching period is placed at the NR slot
Sub topic 3-3: 
In RF core requirements, LGE prefer option2: No interruption time for switching period. It will be further discussed in RRM session.
Others:

	Huawei
	Sub topic 3-1: Switching time
option1: 150us with transient period
Sub topic 3-2: Switching period position
Option 2: The last symbol in the previous slot or sub-frame is a gap symbol, which could be utilized in the switching period. It is noted that if NR slot is the lagging one, the symbol for AGC adaption as well the data symbol will be affected seriously. Thus we think the switching period should be put at the previous slot or sub-frame. 
Sub topic 3-3: Interruption time
Option2, no need to consider the interruption time. One slot interruption time will have huge impact on the performance. 


	CATT
	Issue 3-1: Switching time
OK with option 1. We propose that 150µs can be used for the switching between NR V2X carrier and LTE V2X carrier in the same band, and 210µs can be used for the switching between NR V2X carrier and LTE V2X carrier in different bands. 
Issue 3-2: Switching period position
For the location of switching time, it is reasonable to specify the location based on priority. We propose that the switching time can be located on guard period symbol at the end of slot and lower priority RAT signal slot. If there is no priority or same priority, two continuous slots of two RATs should share the part of switching time period minus guard period symbol.
However, we are also OK with option 1 if it is tough to define the priority at the current stage. The impact on the existing LTE V2X should be as little as possible.
Issue 3-3: Interruption time
Prefer option 2. Both LTE V2X and NR V2X are operated with TDD mode. That is to say, V2X UE cannot receive signal when transmitting signal and vice versa. So there is no need to specify interruption time.

	 Futurewei
	Issue 3-1: Switching time
OK with Option 1.
Issue 3-2: Switching position
Option 2:  In the EN operation, we should have a flexibility to have this switching period in the preceding slot/sub-frame.

	 Qualcomm
	Sub topic 3-1: 
Issue 3-1: Switching time
· Option 2: 210us 
Sub topic 3-2: 
Issue 3-2: Switching period position
Option 3: An additional transient period must be inserted between the LTE subframe and the NR slot to prevent distortion of LTE and NR symbols during the transition period as described in R4-2004469
Sub topic 3-3: 
Issue 3-3: Interruption time
· [bookmark: OLE_LINK7]Option 1: Interruption requirement for Tx switch between LTE SL and NR SL is one slot for NR and one subframe for LTE
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

	R4-2003847

	Qualcomm: do not agree with figures 6.3.E.1-1and 6.3E.1-2 where the switching period is mostly within the NR slot. An additional transient period has to be added between the LTE subframe and NR slot to prevent symbol distortion. 
Also, we think that the switching time should be 210us.
We cannot approve this CR

	
	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 

	Sub-topic#3
	Issue 3-1: Switching time
Candidate options:
Option 1: 150us including transient period (majority view)
Option 2: 210us
Recommendations for 2nd round:
Further discuss in 2nd round to see if majority selected option is agreeable.

Issue 3-1: Switching period position
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.
Option 3: The switching time can be located on guard period symbol at the end of slot and lower priority RAT signal slot. If there is no priority or same priority, two continuous slots of two RATs should share the part of switching time period minus guard period symbol.
Recommendations for 2nd round:
Further discuss in 2nd round

Issue 3-1: Interruption time for RF requirements
Candidate options:
Option 1: Interruption requirement for Tx switch between LTE SL and NR SL is one slot for NR and one subframe for LTE
Option 2: No interruption time. (majority view) and need inform to RRM session.
Recommendations for 2nd round:
Further discuss in 2nd round
A WF will be utilized to trigger the discussion on the remaining issues in Topic#3, and capture the agreements in 2nd round discussion.



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

	#1
	WF on switching period in ITS band for NR V2X
	Huawei



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”



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

	R4-2005644
	Huawei
	WF on switching period in ITS band for NR V2X
Company views:
LGE :
150us switching period is acceptable.
The switching period position should be allocated in NR slot for TDM operating UE since the NR V2X UE support both LTE V2X and NR V2X in ITS spectrum. Then NR V2X shall be used the advanced V2X service. And the basic safety service will be operated in LTE V2X. So shall protect LTE Sub-frame compare to NR slot. Company A

Futurewei:  
Slide 3: Switching period  150us
Slide 4: Switching period position: Option 2.

Qualcomm: 

Sub-topic  3-1: Switching time
As we commented previously and explained in contribution, we still support 210us. Therefore, we don’t agree with the WF, on CR it should be TBD instead of 150us in square bracket. We also take these numbers as being intra-band switching. The switching times for inter-band switching  is still FFS

Sub-topic 3-2: Switching period position
First of all, moderator should decide in which session this issue should be discussed. Currently it is happening in both RRM and RF session in parallel. To align with our opinion presented in RRM session discussion, we propose to leave it to UE implementation with restriction. Note that regardless of resource allocation scheme, the decision of access a certain slot/subframe in NR/LTE SL Tx happens several slot/subframe ahead. Therefore, UE can decide when to start the Tx switch. When to start the Tx switch is up to UE implementation, but it doesn’t make sense to start the switch in the middle of the last slot/SF of current RAT and the first slot/SF of next RAT, since both slot/SF are interrupted by such switch starting time choice. To minimize interruption, the switch starting time should be chosen that the whole switch time is contained in one slot/SF, not across two.
Sub-topic 3-3: Interruption time
This should be an RRM session topic, since interruption is captured in 38.133. We also don’t understand the suggested WF, if RF session already decided no interruption time, how can RRM room revise the agreement. Again, in our opinion, we shouldn’t make any agreement on interruption in RF session, leave it to RRM session discussion.

Company B





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  

	R4-2005644
	For the switching period value, two options were discussed in 2nd round, i.e. 150us and 210us, in the WF, it is proposed 150us in bracket. Only one company has concern on the value.
As WI will be closed in June, to move forward, moderator suggests to agree the WF, since the value is in brackets, companies can still check the value in next meeting.  



Topic #4: General Requirements for co-current operation in TS 38.101-1 and TS 38.101-3
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003304

	CATT
	Specify Rx requirements for NR V2X inter band concurrent operation with E-UTRA band in TS 38.101-3.

	R4-2003902

	LG Electronics
	This CR is merged the endorsed NR V2X RF requirements in TS38.101-3 in rel-16.
The formal CR will be updated to capture the endorsed CRs in this meeting.

	R4-2004747

	Huawei, HiSilicon
	Cross RAT requirements which include con-current operation for band combinations with Uu and SL as well as TDM operation between LTE SL and NR SL operation should be defined in TS 38.101-3.

	R4-2004748

	Huawei, HiSilicon
	Introduce con-current operation for NR-V2X, as agreed in RAN4#94e, V2X_n47_n71 is considered as example band combination for TS 38.101-1.



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: Con-current requirements for TS 38.101-1 Tx
Sub-topic description:
Open issues and candidate options before e-meeting:
Issue 4-1: Tx requirements
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA
Moderator Note: 
1. Companies are encouraged to check the CRs carefully and provide comments for the specific requirements which need to be revised.
2. Requirements for con-current operation in other big CRs should be considered together to deliver similar formatted requirements in both TS 38.101-1 and TS 38.101-3.
Sub-topic 4-2: Con-current requirements for TS 38.101-1 Rx
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-2: Rx requirements
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 4-2: Con-current requirements for TS 38.101-3 Tx
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-3: Tx requirements for con-current operation
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

Sub-topic 4-2: Con-current requirements for TS 38.101-3 Rx
Sub-topic description 
Open issues and candidate options before e-meeting:
Issue 4-4: Rx requirements for con-current operation
· Proposals
· Option 1: TBA
· Option 2: TBA
· Recommended WF
· TBA

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

	
	Sub topic 4-1: 
Sub topic 4-2:
….
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

	R4-2003304

	Dish Network: We should have clear view on which configurations are defined; In out view NR Uu+NR SL, NR Uu+LTE SL, NR Uu NR SL+LTE SL should be defined. After we have an agreement of the configurations, the CR can be updated (preferably only one CR for TX and RX).

	
	LGE: Need to wait the decision of REFSENS requirements and test configuration in single carrier. Specially, The REFSENS for SL operation in licensed band can be keep the legacy NR Uu REFSENS requirements. 

	
	Huawei: The CR is Rx part of TS 38.101-3 for con-current operation, we can focus on the single CR. The content in this CR will be considered together for the further revision. 

	
	 Qualcomm: Sensitivity numbers cannot be finalized until the SNR of [-1] dB is verified through simulation. Maximum input level should be based on NR Uu maximum input levels.

	R4-2003902

	Dish Network: We should have clear view on which configurations are defined; In out view NR Uu+NR SL, NR Uu+LTE SL, NR Uu NR SL+LTE SL should be defined. After we have an agreement of the configurations, the CR can be updated.
To DISH, the con-current band combo will be specified by operator request and need RAN4 consensus for the fairness.
Dish Network to LGE: Yes, they will be specified by operators requests, AND WE HAVE requeste the above configurations (R4-2002787)

	
	LGE : All of Rx requirements for NR V2X con-current operation were same in R4-2003304. Except REFSENS and test configuration are TBD. It can be used baseline CR for TS38.101-3. Also This CR will be revised to capture the endorsed draft CRs in this meeting.

	
	Huawei: The content of this CR can be considered together with R4-2004747. As seen in the comments above, first thing to be clarified is the band combinations in the draft CR. Based on the discussion, we think the following combos should be considered in the 38.101-3 CR.
LTE Uu + NR SL: 20+ n38
NR Uu + LTE SL: n71+47
NR Uu +LTE SL&NR SL: n71+47_n47


	
	Qualcomm: do not agree with EN-V2X switching time masks figures 6.3E.1-1 and 6.3E.1-2
PC5 term in Table 5.2E.1-1 should be added to the list of acronyms. Many 3GPP participants can confuse this with power class. 
What is the purpose of notation EN-V2X as opposed to DC_ since the n47 is defined as sidelink only band?
5.3E has a hanging paragraph. Use 5.3E.1.1 for that. 
5.4E, 6.2E, 6.4E.1 hanging paragraph.
6.3E.0 should be 6.3E.1.

	R4-2004747

	Dish Network: First, we agree with Huawei/HiSilicon paper R4-2004746. We believe there is a typo in table 5.2E.2-1, should configuration V2X_71_(n) 471   possibly be n71 (NR Uu), n47 (NR SL), B47 (LTE SL) instead? We need to find a naming convention for that configuration. In some other tables related to Inter-band, the configurations don’t match with table 5.2E.2-1, such as 5.5E.4.1-1, 7.3E.2-1. 7.3E.2-2
After we have an agreement of the configurations, the CR can be updated. 


	
	LGE: In my understanding, there was no agreements to add V2X_47_n71, V2X_71-(n)47. RAN4 only agreed some example band combinations for TS38.101-1 and TS38.101-3. So RAN4 make consensus to add these con-current V2X band combinations firstly.
In 6.2E.1.2, there is wrong V2X band combos DC_41A_n41A. It should be EN-V2X_47A-n47A for intra-band NC V2X.
[bookmark: _Toc21351634][bookmark: _Toc29807216]For the 6.4E, The session Title will be aligned other suffix. So the freq. error and Transmit modulation quality will be specified in 6.4E.1	Transmit modulation quality for intra-band EN-V2X.
In section 6.5E.3, the UE-to-UE coexistence will be updated as shown in R4-2003847 (LGE).
For the Rx requirements for con-current operation, we can wait the agreements for single carrier V2X operation.

	
	Dish Network: LGE is incorrect here. We have specifically requested the configurations in R4-2002787.  My wording was changed as follow
In my understanding, there was no agreements to add V2X_47_n71, V2X_71-(n)47. RAN4 only define example band combinations for TS38.101-1 and TS38.101-3. So RAN4 make consensus to add the licensed band for SL operation and those con-current V2X band combinations firstly.
For example n79 can be added for SL operation band and additional DISH request con-current band combos can be added in corresponding TS based on RAN4 consensus. (Just to check the self desense problem)

	
	Huawei: Issues to be further analyzed and corrected:
· con-current band combinations to be captured (V2X_71_(n) 47 to be corrected with n71 instead based on operator request)
· Notation alignment
· sub-clause title alignment with TS 38.101-1
· UE-to-UE coexistence requirements update.
· REFSENS (it is noted that RMC for single carrier is still missing)
· UL configuration
· ΔRIB,c (two bands)


	
	Qualcomm: do not agree with EN-V2X switching time masks figures 6.3E.2-1 and 6.3E.2-2
PC5 term in Table 5.2E.1-1 should be added to the list of acronyms. Many 3GPP participants can confuse this with power class. 
5.3E has a hanging paragraph. Use 5.3E.1 for that. 
5.4E has a hanging paragraph, need to add 5.4E.1.

	R4-2004748

	Dish Network: A minor proposal for correction, n71 UL RB allocation for 10MHz should be 25RB (single band n71 has similar restriction, with RB’s positioned as close to n71 DL as possible)

	
	LGE: Basically, the LGE CR (R4-2003237) is merged CR to capture the endorsed Draft CRs at last RAN4 meeting. So it should be baseline to include other RAN4 agreements.
In section 5.2E and 5.3E, the V2X_n47A-n71A was introduced. But LTE V2X, RAN4 designated V2X_LTE Uu band + LTE SL band (only Band 47) such as V2X_71A-47A. So RAN4 follow same designated rule to specify the band combinations in TS38.101-1 and TS38.101-3.
The UE-to-UE coexistence requirements for EN-V2X_n71A-n47A in 6.5E.3.1 will be revised based on R4-2003840 (LGE) in draft CR.
The Rx requirements for con-current bnd operation, RAN4 wait to the agreements for single carrier operation.

	
	Huawei: In the CR for 38.101-1, con-current combination n71A-n47A is considered.
Some issues to be further analyzed and corrected:
· Notation alignment
· sub-clause title alignment
· UE-to-UE coexistence requirements, since n47 is TDD band, do we need to consider protection of the band itself. Seems some discussion in this meeting for other band combinations in basket WI, may not be necessary.
· REFSENS (it is noted that RMC for single carrier is still missing)
· RB allocation for n71

For the handling of con-current operation part in TS 38.101, our proposal is to revise this part in the big CR together with other single carrier requirements. 


	
	Qualcomm: There are discussions on the structure of the TR during this meeting with contributions from multiple companies, the structure in this CR may not be correct.
The group is working towards a TR which when complete will be CR’ed into the TS. This CR to the TS is premature. We cannot agree with this document



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 

	Sub-topic#4
	Recommendations for 2nd round:
R4-2003304  Draft CR for TS38.101-3 Rx, CATT
R4-2003902  CR for TS38.101-3 con-current operation, LGE
R4-2004747  Draft CR for TS38.101-3 con-current operation, Huawei
R4-2004748  Draft CR for TS38.101-1 con-current operation, Huawei
The issues identified during the discussion will be addressed in a single big CR, R4-2004747 will be revised to capture the agreed changes. 
Con-current operation issues identified for TS38.101-1 will be addressed in the big CR for 38.101-1.



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  

	R4-2004747

	to be revised, and the title is changed to formal CR, i.e. CR for TS38.101-3 con-current operation 
(Revised CR is to include the agreed changes and some corrections for the identified editorial issues, e.g. hanging paragraph, acronyms, etc.)



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

	R4-2005645
	Huawei
	Draft CR for TS 38.101-3 Introduction of NR V2X cross RAT requirements
Company views:
LGE: 
The draft CR is not shared in draft folderCompany A

Qualcomm: 

· There is a WF on the applicability of the general requirements and how they are reflected in the specifications. Until that WF is decided the sturcure on this CR is in question and we cannot agree to it. 
· 3GPP_TSG_RAN_WG4@LIST.ETSI.ORGThe value of Diversity gain used in this TP is 3 dB, however as we presented in our tdoc R4-2004472 we believe this should be 2.5 dB. The values in the tables are based on the wrong diversity gain assumption. The NF for n38 should be 13dB. The Target SNR number of [-1] has not been proven by simulation. We can’t agree with this document.
Company B




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  

	R4-2005645
	Can be endorsed as a baseline for final CR in next meeting.



Topic #5: Reply LS to RAN2 on Sidelink UE capability for (NG)EN-DC and NE-DC
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003281

	CATT
	The answer for RAN2 LS is proposed as:
Proposal answer for question in RAN2 LS: RAN4 will not define RF requirements for EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 in Rel-16 specification. LTE/NR PC5 band combination(s) per Uu band combination need to be introduced for EN-DC and NE-DC scenario in Rel-16.



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 5-1
Sub-topic description: RAN2 LS on Sidelink UE capability for (NG)EN-DC and NE-DC in R2-2001979
Open issues and candidate options before e-meeting:
Issue 5-1: Do LTE/NR PC5 band combination(s) per Uu band combination need to be introduced for (NG)EN-DC and NE-DC scenario?
· Proposals
· Option 1: RAN4 will not define RF requirements for EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 in Rel-16 specification.
· Option 2: TBA
· Recommended WF
· TBA

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

	LGE
	Sub topic 5-1: LGE also support option1 not to specify the RF requirements for EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 in Rel-16.
A1: NR UE need to indicate the UE support NR V2X SL operation capability signalling according to EN-DC and NE-DC UE in Rel-16.
A2: RAN4 need to further discuss how to specify the con-current operation between EN-V2X_XA_nYA and NE_V2X_XA_nYA.

	Huawei
	Sub topic 5-1: support option 1 not to define EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 in Rel-16 specification and send the LS back to RAN2.

	CATT
	Prefer option 1. In my understanding, EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 are different from EN-V2X_XA_nYA and NE_V2X_XA_nYA. EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 should be included in Rel-17 if required.

	Qualcomm
	Issue 5-1: Do LTE/NR PC5 band combination(s) per Uu band combination need to be introduced for (NG)EN-DC and NE-DC scenario?
The Proposed reply to RAN2 needs further discussion as it seems that the first sentence contradicts the second sentence in the LS reply.


 
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 

	Sub-topic#5
	Tentative agreements:
EN-DC + LTE/NR PC5 or NE-DC + LTE/NR PC5 are not defined in RAN4 Rel-16 specification.
Recommendations for 2nd round:
Sending reply LS to RAN4. The wording can be further discussed in 2nd round.



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

	#1
	Draft reply LS on Sidelink UE capability for (NG)EN-DC and NE-DC
	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”



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

	R4-2005646
	CATT
	Draft reply LS on Sidelink UE capability for (NG)EN-DC and NE-DC
Company views:
LGE: 
We can acceptable the contents in rel-16. But in rel-17, RAN4 need to send LS to specify the capability of NR SL operation for EN-DC or NE-DC UE.Company A

Company B




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  

	R4-2005646
	[bookmark: _GoBack]Draft LS to RAN2 is agreeable. 
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Figure 6.3E.1-1: EN-V2X UE switching time mask at n47 without dual PA capability
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Figure 6.3E.1-2: EN-V2X UE switching time mask at n47 without dual PA capability





image2.png
NR slot (PCS) S-UTRA subframe (PCS)

Switching period, 120us ON power requirement

P ——

ON power requirement |
N

o 20ps
Transient period. Transient period

Figure 2.4-1: Time mask for switching between NR V2X SL and E-UTRA V2X SL
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