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Introduction
This email discussion summary provides the discussion of RF requirements for intra-band V2X operation.
The agenda items involved are as follows: 
6.15.3	Intra-band con-current operation between NR SL and NR Uu	[NR_SL_enh-Core]
6.15.3.1	RF requirements for intra-band V2X con-current (including MPR)	[NR_SL_enh-Core]
6.15.3.2	Synchronous operation between SL and Uu (including switching time mask, SL transmission timing)
The candidate targets of this email discussion for 1st round and 2nd round:
· 1st round
· Companies to provide comments on each sub-topic and try to converge.
· Companies to check TP/CR and provide comments
· Assign WF after the 1st round discussion.
· 2nd round
· Capture the agreements and open issues if any in WF and further discuss the WF.
· Recommend the final status of the WFs and TPs.
Topic #1: RF requirements for intra-band V2X
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2200841
	LG Electronics France
	Draft CR on RF requirements for intra-band con-current V2X operation in Rel-17

	R4-2200143
	CATT
	TP on configured transmitted power for intra-band V2X con-current operation

	R4-2200556
	LG Electronics
	MPR for NR V2X intra-band con-current operation with Uu 
Proposal 1: Define MPR for intra-band con-current operation in a licensed band with one option among the following 3 options.
- Option1: Define MPR with Table 2.5 and Table 2.6 for Power Class 2, Table 2.7 and Table 2.8 for Power Class 3 considering all combinations of SL MO and UL MO.
- Option 2: Define MPR with Table 2.9 and Table 2.10 for Power Class 2, Table 2.11 and Table 2.12 for Power Class 3 considering the combination of SL MO and highest UL MO(256QAM). 
- Option 3: Define MPR with Table 2.13 and Table 2.14 for Power Class 2, Table 2.15 and Table 2.16 for Power Class 3 considering the higher MO  between SL MO and UL MO.
Proposal 2: Update TP for MPR with one option in Proposal 1.
For simplicity, option 3 is preferred. 

	R4-2200834
	LG Electronics France
	RF requirements for intra-band con-current V2X operation in licensed band
Proposal 1: RAN4 need to revise the agreed ON/OFF time mask for case 3 TDM operation in same carrier in licensed band as shown in Figure 2-6.
Proposal 2: RAN4 specify the ON/OFF time mask for TDM operation in different carrier in licensed band to protect the high priority carrier by TA interference as shown in Figure 2-11.
Proposal 3: In RF session, RAN4 only define the pure RF switching time. In RRM session can consider the whole time to define the interruption scenarios for TDM operation in different carrier in licensed band.
Proposal 4: RAN4 specify the configured Tx power for intra-band con-current V2X UE based on the configured Tx power of NR inter-band CA UE.

	R4-2200840
	LG Electronics France
	TP on RF requirements for intra-band con-current V2X operation in licensed band

	R4-2200947
	vivo
	Remaining issues for intra-band con-current operation
Proposal 1: TA difference should not be included in the switching time mask, neither for the same carrier, nor different carriers.
Observation 1: RF switching time is independent from PSSCH/PUSCH preparation time, whether it can occur either sequentially or simultaneously can be up to UE implementation.
Proposal 2: Capture the note for interference problem in TR 38.785, not TS 38.101-1.

	R4-2201496
	Xiaomi
	draft CR for TS 38.101-1 correctiron on intra-band concurrent operation

	R4-2201500
	Xiaomi
	further discussion on configured power for intra-band concurrent operation
Observation 1: The MPR for inter-band concurrent operation applied per each component carrier.
Observation 2: For intra-band concurrent operation FDM operation, MPRcon-current will be defined specifically while for TDM operation, each MPR requirement apply to NR or NR SL carrier respectively.
Proposal 1: For intra-band concurrent operation TDM operation, inter-band concurrent operation principle can be used.
Proposal 2: For intra-band concurrent operation FDM operation, the NR CA principle can be used.

	R4-2201949
	Huawei, HiSilicon
	Draft CR for TS 38.101-1: configured transmitted power for intra-band con-current operation

	R4-2201950
	Huawei, HiSilicon
	MPR for intra-band con-current operation
Observation 1: For singe Tx implementation, even for CA bandwidth class B, the MPR for CA is relaxed for 0.5-1.5dB for different modulation schemes. 
Observation 2: For both singe Tx and dual Tx implementation, the requirements for PC3 UE for UL CA are the same. 
Observation 3: For singe Tx implementation, for CA bandwidth class B and DFT-s-OFDM, the MPR for CA continuous inner RB allocation is relaxed for 0.5-2 dB for different modulation schemes, while for outer RB allocation, the relaxation is larger, i.e. 1.5-3dB. 
Observation 4: MPR for non-contiguous RB allocation are larger than those for contiguous RB allocation
Observation 5: For dual Tx implementation, the requirements for PC2 UE are further relaxed. 
Observation 6: It is observed that the PC3 and PC2 MPR values for intra-band con-current operation are based on simulation assumptions in TR section 5.2.4.2.2. While for 2Tx requirements no matter for single carrier or UL intra-band CA, the requirements are mainly based on measurement, in which the reverse IMD impact has been considered.
Observation 7: MPR for the proposed intra-band con-current operation are quite smaller than those for single carrier, even the values are based on 2Tx assumptions.
Proposal 1: It is proposed to agree the MPR values for PC3 and PC2 NR V2X intra-band con-current operation in Tables 2.3.2-1 to 2.3.2-4.

	R4-2200142
	CATT
	Discussion on time mask for Uu and SL switching
Observation 1: To specify switching time mask between Uu and SL, timing advance is involved particularly for how to decide switching position. 
Observation 2: By taking TA into account, switching time masks vary from different switching cases between UL/DL and SL. Specifically, one time gap appears between two RATs during the switching from UL to SL while one time overlap appears during the switching from SL to UL.
Proposal 1: To differentiate UL and DL to decide respective switching time mask if TA is considered (see table 2-1). UL to SL and SL to UL switching time mask should be revisited for Case A and Case B/C by considering TA.
Proposal 2: To consider the UL to SL and SL to UL switching time mask in figure 2-1 and figure 2-2 for Case A.
Proposal 3: To consider the UL to SL and SL to UL switching time mask in figure 2-3, 2-4, 2-5, 2-6 for Case B.

	R4-2200510
	Qualcomm Incorporated
	RF switching time for V2X intra-band con-current operation with different carriers in TDD bands and time masks for same carrier switching
Observation1: RF switching time is the RF LO retune time 
Observation2: Preparation time and RF LO retune time is separate from one another
Proposal 1: The relative positioning of the preparation time and the RF LO retune time should be discussed in the RRM session. 
Proposal 2: If proposal 1 is acceptable then we are agreeable to an intra-band RF LO retune time of 140us
We detail the necessary changes to TR 37.785 to add the wording ‘same bandwidth’ to the same carrier time masks detailed in section 5.2.3.2.1. For this purpose, we make the following proposal:
Proposal 3: Add ‘same bandwidth’ verbiage in the same carrier switching time masks in section 5.2.3.2.1 of TR37.785 as indicated in annex below.

	R4-2201021
	CATT
	TP on sync issue for intra-band V2X operation

	R4-2201497
	Xiaomi
	draft CR for TS 38.101-1 on switching time mask between SL and Uu

	R4-2201502
	Xiaomi
	further discussion on switching time mask between SL and Uu
Observation 1: Current time mask requirements in TS 38.101-1/-3 do not include TA difference because they all use the same UL timing.
Observation 2: The uplink transmission timing difference for NR and LTE has been calculated with maximum value to compensate the transient period of LTE to NR switching as captured in TS 38.101-3.
Proposal 1: To consider the timing difference of UL and SL slots for switching.
Observation 3: With the agreed timing alignment agreement, the timing difference of UL and SL denoted as ΔT  and 
ΔT = NTA*Tc.
Observation 4: For NR SL to NR switching, the switching need to finished ΔT in advance to the end of SL slot and the guard period need to cover both the switching time Ts and the timing difference ΔT.
Observation 5: To reduce overhead, the switching from NR to NR SL can use the timing difference as ΔT to cover the switching time.
Observation 6: The ΔTmax + Ts will be used for RRM session to develop interruption requirement for NR SL to NR switching.
Observation 7: The Ts will be used for RRM session to develop interruption requirement for NR to NR SL switching.
Proposal 2: It is proposed to use figure 4 and 5 for time mask for NR SL switch to NR and figure 6 and 7 for NR switch to NR SL.

	R4-2201948
	Huawei, HiSilicon
	On SL switching time mask
Proposal 1: Clarify that same carrier is for same channel BW case. For Uu and SL have different CBW, switching time should be further considered or can be categorized with different carrier case.
Proposal 2: Specify switching time mask requirement without considering TA.
Proposal 3: How to treat PUSCH/PSSCH preparation procedure time with Uu/SL switching time is up to UE implementation. 
Proposal 4: It is proposed to have a note in the spec to clarify that to align SL transmission timing with DL could have interference to UL in some scenarios.



Open issues summary
Based on above contributions, the following sub-topics and issues regarding RF requirements for partially used SL operation in a licensed band are summarized.
Sub-topic 1-1: Switching time mask
Issue 1-1-1: Clarification of same carrier and different carrier cases
· Proposals
· Option 1: Clarify that same carrier is for same channel BW case. For Uu and SL have different CBW, switching time should be further considered or can be categorized with different carrier case.
· Recommended WF
· Base on the agreements made in the last RAN4 meeting, RAN4 will define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Case A: Same bandwidth with same carrier frequency
· Case B: Different bandwidths with same carrier frequency
· Case C: 
· Same bandwidth with different carrier frequency
· Different bandwidth with different carrier frequency
· Option 1 can be agreed, i.e. Case A is considered as same carrier case while Case B and C are considered as different carrier case.

Issue 1-1-2: Whether to include TA difference into switching time mask
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-3: Whether to differentiate UL and DL if RAN4 agree on TA inclusion for switching time mask
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-4: Switching time mask for same carrier case
· Proposals
· [bookmark: OLE_LINK16][bookmark: OLE_LINK17]Option 1: Consider the time mask for same carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for same carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for same carrier case in Xiaomi paper R4-2201502.
· Recommended WF
· Focus on Issue 1-1-2 first. Come back to Issue 1-1-4 if RAN4 agree on TA inclusion for switching time mask.

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 1-1-5: RF switching time and PSSCH/PUSCH preparation time
· Proposals
· Option 1: Whether PSSCH/PUSCH preparation time can occur either sequentially or simultaneously with RF switching time can be up to UE implementation. 
· Option 2: The relative positioning of PSSCH/PUSCH preparation time and RF switching time should be considered in RRM session to define interruption requirements.
· Recommended WF
· TBA

Issue 1-1-6: Switching time mask for different carrier case
· Proposals
· Option 1: Consider the time mask for different carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for different carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for different carrier case in Xiaomi paper R4-2201502.
· Recommended WF
· Focus on Issue 1-1-2 first. Come back to Issue 1-1-6 if RAN4 agree on TA inclusion for switching time mask.

Sub-topic 1-2: Configured transmitted power
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Issue 1-2-1: Configured transmitted power for intra-band V2X con-current operation
· Proposals
· Option 1: Reuse the principle of NR inter-band CA.
· Option 2: Reuse the principle of NR intra-band CA.
· Recommended WF
· TBA

Sub-topic 1-3: MPR
Issue 1-3-1: MPR for intra-band V2X con-current operation 
· Proposals
· Option 1: Consider the MPR in LGE paper R4-2200556.
· Option 2: Consider the MPR in Huawei paper R4-2201950.
· Recommended WF
· TBA

Sub-topic 1-4: sync issue
Issue 1-4-1: Capture note in TS or TR
· Proposals
· [bookmark: OLE_LINK3][bookmark: OLE_LINK4]Option 1: Capture the note for interference problem in TS 38.101-1
· Option 2: Capture the note for interference problem in TR 38.785
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues
Issue 1-1-1: Clarification of same carrier and different carrier cases
	Company
	Comments

	LGE
	Support moderator recommended WF.

	Huawei, HiSilicon
	Support the recommended WF.

	Qualcomm
	Option 1

	Xiaomi 
	Option 1

	Vivo
	The recommended WF is OK. The clarification on the same carrier or different carriers can be captured in the TR.

	CATT
	OK with the recommended WF.



Issue 1-1-2: Whether to include TA difference into switching time mask
	Company
	Comments

	LGE
	Based on LGE analysis results (R4-2200834), TA (specific diffident timing offset from NTA) would be considered to determine ON/OFF time mask in both same carrier and different carrier.

	Huawei, HiSilicon
	Prefer option 2. Switching time mask just need to reflect the UE implementation ability, no need to consider TA as well. TA can follow the normal procedure defined by RAN1 spec. 

	Qualcomm
	Option 1: We think that it would be more accurate to include TA information in the time mask

	Xiaomi 
	Option 1a: Actually in our proposal, the largest and smallest TA will be used to define the requirement corresponding to different switching cases as form UL to SL or from SL to UL. We also pointed out that before there is no TA to be considered in the requirement is because the timing are similar. Furthermore, the timing difference has already been considered in TS 38.101-3 as stated in our discussion paper.

	vivo
	Option 2. We shared the same view with Huawei.

	CATT
	OK with option 1. We think TA difference has an impact on how to decide switching position in some switching cases. It would be a bit more straightforward to include TA in the time mask.



Issue 1-1-3: Whether to differentiate UL and DL if RAN4 agree on TA inclusion for switching time mask
	Company
	Comments

	LGE
	The On/Off time mask for Tx requirements for TDM operation for intra-band con-current V2X UE. So it is not need to differentiate UL and DL.

	Huawei, HiSilicon
	Prefer option 2. Since we don’t think that TA should be considered in the time mask, there is no need to differentiate different cases for timing adjustments. 

	Xiaomi
	Option 2. We agree with LGE that DL should not be considered.

	Vivo
	Option 2. We prefer not to include TA in the time mask.

	CATT
	It is also associated with whether TA difference is included in switching time mask. Our intention is to distinguish different switching cases providing that TA difference is considered. 



Issue 1-1-4: Switching time mask for same carrier case
	Company
	Comments

	LGE
	We are prefer option 1 as proponent the ON/OFF time mask. RAN4 shall consider the priority between NR SL and NR Uu. 

	Huawei, HiSilicon
	Before we make decision on the time mask requirement, we need to have agreement whether TA should be considered in the time mask.

	Qualcomm
	First make a decision on whether TA is included or not before selecting time mask

	Xiaomi
	Agree that to decide whether TA is needed first.
Besides, we see similarity of three proposed time masks. Some convergence can be made after the TA issue is decided.

	Vivo
	We prefer no TA in the time mask.

	CATT
	We can first focus on whether TA difference is included in switching time mask.



Issue 1-1-5: RF switching time and PSSCH/PUSCH preparation time
	Company
	Comments

	LGE
	Both option 1 and option 2 are fine to us. RAN4 shall define the pure RF switching time. RRM session can further discuss based on RF agreement. It is up to RRM decision whether to include the worst case scenarios or not.

	Huawei, HiSilicon
	If there is no RAN1 impact, we think that handling of preparation time and switching time is up to UE implementation. Regarding interruption time, that is the scope of RRM session. If interruption time is large enough similar as that in Rel-16, seems no need to further consider the preparation time issue. But we are open to see some clarification from the proponent and have further consideration. 

	Qualcomm
	Option 2: The relative positioning of the PSSCH/PUSCH preparation time and the RF switching time impacts the length of the interruption time requirements and so should be further discussed in the RRM session. Leaving this question up to UE implementation will be ambiguous as the interruption time may not be accurately defined for the WC positioning of  the PSSCH/PUSCH preparation time and RF switching times.

	Xiaomi
	Agree that it is up to RRM session to discuss this problem.

	Vivo
	Option 2 can be discussed in RRM session.

	CATT
	We are OK with both option 1 and option 2. RF session should first make the decision on the switching time. Based on the switching time, how to decide the interruption requirements can be left up to RRM session. Regarding the RF test for switching time, it can be further discussed based on RRM interruption requirements.



Issue 1-1-6: Switching time mask for different carrier case
	Company
	Comments

	LGE
	We are prefer option 1 as proponent the ON/OFF time mask for different carrier. RAN4 shall consider the priority between NR SL and NR Uu. 

	Huawei, HiSilicon
	Different from same carrier case, we don’t think that SL timing misalignment is a big issue for different carrier. Similar to same carrier, no need to consider the TA for the time mask.

	Qualcomm
	Option 4: Before selecting a time mask for the different carrier case RAN4 should agree on whether a RF test for switching time is needed similar to what was done for intra-RAT LTE V2X to NR V2X switching. In RAN4#101-e in WF R4-2120315 it was agreed for the “Scheduling restriction calculation when switching TDM based intra-band con-current SL operation”
Agreement
· Define the scheduling availability requirements based on one slot as baseline
· If RF’s decision on the switching time impacts on it, it will be revisited.

Based on the above scheduling restriction calculation being at least 1 slot in duration it is clear that the RF switching time is much shorter than the interruption time and no RF test for switching is required. If RAN4 agrees with this then we propose to send an LS to RAN5 informing them that RAN4 has agreed that no test for RF switching time is required and that the mask for the different carrier case that will be captured in 38.101-1 is only to illustrate the switching period position. We are not agreeable to selecting a time mask for the different carrier case until discussions on the need for RF testing and sending an LS have taken place in RAN4.

	Xiaomi
	Still we see similarity of the three proposals. Also we would like to point out that similar to NR SL and LTE SL switching, there might be long enough interruption time for switching and hence the requirement can be further confined.

	vivo
	We prefer no TA in the time mask.

	CATT
	If TA difference is considered in same carrier case, it should be also considered for different carrier case. It would be better to guarantee the alignment between same carrier and difference carrier for TA inclusion.
If RRM session has the similar scheduling availability requirements as intra-band LTE V2X & NR V2X switching, the same principle used in Rel-16 can be followed.



Issue 1-2-1: Configured transmitted power for intra-band V2X con-current operation
	Company
	Comments

	LGE
	Prefer option 1. For the intra-band con-current V2X UE, all operation is independent as like inter-band CA. Also we assumed separate RF architecture for FDM operation. Based on this, RAN4 need to define the configured Tx power as referred with the inter-band CA/DC.

	Huawei, HiSilicon
	Prefer option 2. We think that this is a fundamental issue for the principle to determine the configured power requirement for intra-band con-current operation. Different from inter-band, there is a total MPR specified for intra-band case, which means that the UE has to have some power backoff to comply with the spectrum related requirements. However, the total power backoff, i.e. MPRintra is applied to Uu and SL together. 
Besides the similarity to NR intra-band CA for the con-current operation in nature, we can also noticed that total power backoff is also specified for LTE V2X multi-carrier. 
In addition, TDM or FDM is just to facilitate the RAN4 discussion, which is not the terms used by RAN1 SL. Whether TDM or FDM is not determined by UE side, but the NW scheduling or pre-configuration. Thus the requirements should be defined as generic as possible. 

	Qualcomm
	Option 2: Reuse the principle of intra-band CA and LTE intra-band contiguous V2X multi-carrier

	Xiaomi
	As pointed out in our contribution, the TDM operation can reuse inter-band concurrent like principle. But for FDM operation, we can reuse the CA principle.

	vivo
	o	Option 2: Reuse the principle of NR intra-band CA.

	CATT
	Prefer option 1.  We share the similar view with Xiaomi for TDM and FDM operation.



Issue 1-3-1: MPR for intra-band V2X con-current operation 
	Company
	Comments

	LGE
	HW’s MPR proposal is not based on measurement or simulations results. It is only request to use the intra-band MPR requirements with additional margin. And also RAN4 agreed to consider different modulation order and the specific RB allocation for NR SL with at least 10RBs. But, they do not consider the assumptions. So it is difficult to agree with option 2. RAN4 shall analyze the MPR results based on agreed simulation assumptions. So we recommend to finalize the MPR requirements with some company’s results at Feb. meeting.

	Huawei, HiSilicon
	Compared to the requirements for UL CA, it’s a bit strange that requirements for con-current operation and dual Tx could have MPR even smaller than single Tx for one CC, even the feature of intra-band concurrent operation is similar to that of intra-band UL CA. We think some additional margin should be considered for the MPR requirements for intra-band con-current operation. 

	Qualcomm
	We presented contiguous RB MPR in RAN4#101-e based on PC2 typical measurements. What we showed was the MPR results were ~1.5dB to 1.8dB larger for 256QAM compared to the results in R4-2200556. As the testing was done under nominal conditions the MPR values captured in the specification should be several dBs larger to account for PVT. For non-contiguous RBs what we have seen is that the MPR can be several dBs larger compared to the contiguous case. We are of the opinion that further margin should be added to the current tentative MPR values captured in TR38.785.



Issue 1-4-1: Capture note in TS or TR
	Company
	Comments

	LGE
	We prefer option 1 as below in 5.2.3.2 in TR38.785
NOTE: The different TA between NR SL and NR Uu could be interfered each other carrier. Some cases, the interference problem are elimited by last symbol puncturing and other means. Specially, the interference problem will be raised for the larger cell range such as over 5km cell range.

	Huawei, HiSilicon
	Prefer to consider the Note in TS. Specific wording can be further discussed. 

	Qualcomm
	Option 3: we do not think that a note needs to be captured. However, if companies deem that a note is necessary then we think that it is most appropriate to capture it in the TR

	Xiaomi
	Agree with LG that to specify current in Rel-17 the interference can be mitigated by SL last symbol puncturing with certain cell range. But for further release for new bands and cell range, things can be changed. And to capture this in TR,.

	vivo
	Option 2. TS is about the minimum requirements, capturing the interference issue in the spec will cause confusion.

	CATT
	OK with both option 1 and option 2.


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

	R4-2200841
(Draft CR on RF requirements for intra-band con-current V2X operation in Rel-17)
	Qualcomm: We think that the MPR values given in section 6.2E.2.3 and 6.2E.2.5 needs to be discussed further based on the ongoing discussion in issue 1-3-1. The time masks given in 6.3.3.4 need further discussion. We think that defining time masks for different carrier as outlined in our answer to issue 1-1-6 should not be done without RAN4 first having a discussion on whether a RF test is needed for RF switching.

	
	

	
	

	R4-2200840
(TP on RF requirements for intra-band con-current V2X operation in licensed band)
	Qualcomm: Figure 5.2.3.2.1.5 has to be agreed to at this meeting for same carrier switching. We think that defining time masks for different carrier (figures 5.2.3.2.1.7, 5.2.3.2.1.8) as outlined in our answer to issue 1-1-6 should not be done without first having a discussion on whether a RF test is needed for RF switching. The MPR values in tables 5.2.4.2.2-3  to 5.2.4.2.2.-6 have not been agreed as yet and cannot be agreed at present

	
	

	
	

	R4-2200510
(RF switching time for V2X intra-band con-current operation with different carriers in TDD bands and time masks for same carrier switching)
	Qualcomm: agree with adding BW verbiage in the switching time mask for same carrier

	
	

	
	

	R4-2201497
(draft CR for TS 38.101-1 on switching time mask between SL and Uu)
	Qualcomm: Defining time masks for different carrier switching should not be done without first having a discussion on whether a RF test is needed for RF switching.

	
	

	
	

	R4-2200143
(TP on configured transmitted power for intra-band V2X con-current operation)
	

	
	

	
	

	R4-2201496
(draft CR for TS 38.101-1 correction on intra-band concurrent operation)
	

	
	

	
	

	R4-2201949
(Draft CR for TS 38.101-1: configured transmitted power for intra-band con-current operation)
	

	
	

	
	

	R4-2201021
(TP on sync issue for intra-band V2X operation)
	

	
	

	
	



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
	[bookmark: OLE_LINK14][bookmark: OLE_LINK15]Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 1-1-1: Clarification of same carrier and different carrier cases
	6 companies provided comments on this issue and all of them agree on option 1 and the recommended WF by moderator. 
Tentative agreements:
· Base on the agreements made in the last RAN4 meeting, RAN4 will define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Case A: Same bandwidth with same carrier frequency
· Case B: Different bandwidths with same carrier frequency
· Case C: 
· Same bandwidth with different carrier frequency
· Different bandwidth with different carrier frequency
· Case A is considered as same carrier case while Case B and C are considered as different carrier case.
Candidate options: NONE
Recommendations for 2nd round: No further discussion is needed.

	Issue 1-1-2: Whether to include TA difference into switching time mask
	6 companies provided comments on this issue. 4 of them would like to consider TA difference while 2 of them think no need to consider TA in switching time mask.
Tentative agreements: NONE
Candidate options: 
· Option 1: Yes
· Option 2: No
Recommendations for 2nd round: Further discussion is needed in 2nd round.

	Issue 1-1-3: Whether to differentiate UL and DL if RAN4 agree on TA inclusion for switching time mask
	5 companies provided comments on this issue. 4 of them think no need to differentiate UL and DL.
Tentative agreements: No need to differentiate UL and DL if RAN4 agree on TA inclusion for switching time mask.
Candidate options: NONE
[bookmark: _GoBack]Recommendations for 2nd round: No further discussion is needed.

	Issue 1-1-4: Switching time mask for same carrier case
	6 companies provided comments on this issue. Most of them would like to first decide whether to consider TA in time mask and then come back to detailed time mask.
Tentative agreements: NONE
Candidate options:
· Option 1: Consider the time mask for same carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for same carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for same carrier case in Xiaomi paper R4-2201502.
Recommendations for 2nd round: 
Further discuss whether to consider TA in time mask in 2nd round and then come back to detailed time mask.

	Issue 1-1-5: RF switching time and PSSCH/PUSCH preparation time
	6 companies provided comments on this issue. Seems no companies object that whether to consider the relative positioning of PSSCH/PUSCH preparation time and RF switching time for interruption requirements can be left up to RRM session.
Tentative agreements: NONE
Candidate options: 
· Option 1: Whether PSSCH/PUSCH preparation time can occur either sequentially or simultaneously with RF switching time can be up to UE implementation. 
· Option 2: The relative positioning of PSSCH/PUSCH preparation time and RF switching time should be considered in RRM session to define interruption requirements.
Recommendations for 2nd round:
Companies to check whether the following wording can be agreeable?
· whether to consider the relative positioning of PSSCH/PUSCH preparation time and RF switching time for interruption requirements can be left up to RRM session

	Issue 1-1-6: Switching time mask for different carrier case
	6 companies provided comments on this issue. 2 companies think no need to include TA in the time mask. 3 companies propose to further discuss whether the same principle of no RF switching time test for Rel-16 intra-band LTE V2X to NR V2X switching applies here.
Tentative agreements: NONE
Candidate options:
· Option 1: Consider the time mask for different carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for different carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for different carrier case in Xiaomi paper R4-2201502.
Recommendations for 2nd round:
Further discussion is needed in 2nd round.

	Issue 1-2-1: Configured transmitted power for intra-band V2X con-current operation
	6 companies provided comments on this issue. 3 of them is in favor of option 1 while the rest 3 support option 2.
Tentative agreements: NONE
Candidate options:
· Option 1: Reuse the principle of NR inter-band CA.
· Option 2: Reuse the principle of NR intra-band CA.
Recommendations for 2nd round:
Further discussion is needed in 2nd round.

	Issue 1-3-1: MPR for intra-band V2X con-current operation 
	3 companies provided comments on this issue and seem diverse. 2 companies would like to add additional margin for the MPR requirements for intra-band con-current operation.
Tentative agreements: NONE
Candidate options:
· Option 1: Consider the MPR in LGE paper R4-2200556.
· Option 2: Consider the MPR in Huawei paper R4-2201950.
Recommendations for 2nd round:
Further discussion is needed in 2nd round.

	Issue 1-4-1: Capture note in TS or TR
	6 companies provided comments on this issue. 4 of them prefer to add note in TR while 1 of them prefer to add note in TS. Also 1 company is OK with both options.
Tentative agreements: NONE.
Candidate options:
· Option 1: Capture the note for interference problem in TS 38.101-1
· Option 2: Capture the note for interference problem in TR 38.785
Recommendations for 2nd round:
Please Huawei to check whether option 2 can be agreeable based on the majority of view.



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

	[bookmark: _Hlk38546845]#1
	WF on switching time mask and sync issue for intra-band V2X con-current operation
	CATT

	#2
	WF on configured transmitted power for intra-band V2X con-current operation
	LG Electronics

	#3
	WF on MPR for intra-band V2X con-current operation
	Huawei, HiSilicon



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”

	R4-2200841
	To be revised.

	R4-2200840
	To be revised.

	R4-2200510
	To be approved.

	R4-2201497
	To be noted. It can be merged into revised draft CR R4-2200841 if RAN4 achieve consensus.

	R4-2200143
	To be noted. It can be merged into revised TP R4-2200840 if RAN4 achieve consensus.

	R4-2201496
	To be revised.

	R4-2201949
	To be noted. It can be merged into revised draft CR R4-2201496

	R4-2201021
	To be revised.



Discussion on 2nd round (if applicable)
Issue 1-1-2: Whether to include TA difference into switching time mask
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-4: Switching time mask for same carrier case
· Proposals
· Option 1: Consider the time mask for same carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for same carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for same carrier case in Xiaomi paper R4-2201502.
· Recommended WF
· Further discuss whether to consider TA in time mask in 2nd round and then come back to detailed time mask.

Issue 1-1-5: RF switching time and PSSCH/PUSCH preparation time
· Proposals
· Option 1: Whether PSSCH/PUSCH preparation time can occur either sequentially or simultaneously with RF switching time can be up to UE implementation. 
· Option 2: The relative positioning of PSSCH/PUSCH preparation time and RF switching time should be considered in RRM session to define interruption requirements.
· Recommended WF
Companies to check whether the following wording can be agreeable?
· Whether to consider the relative positioning of PSSCH/PUSCH preparation time and RF switching time for interruption requirements can be left up to RRM session

Issue 1-1-6: Switching time mask for different carrier case
· Proposals
· Option 1: Consider the time mask for different carrier case in LGE paper R4-2200834.
· Option 2: Consider the time mask for different carrier case in CATT paper R4-2200142.
· Option 3: Consider the time mask for different carrier case in Xiaomi paper R4-2201502.
· Recommended WF
· TBA

Issue 1-2-1: Configured transmitted power for intra-band V2X con-current operation
· Proposals
· Option 1: Reuse the principle of NR inter-band CA.
· Option 2: Reuse the principle of NR intra-band CA.
· Recommended WF
· TBA

Issue 1-3-1: MPR for intra-band V2X con-current operation 
· Proposals
· Option 1: Consider the MPR in LGE paper R4-2200556.
· Option 2: Consider the MPR in Huawei paper R4-2201950.
· Recommended WF
· TBA
Issue 1-4-1: Capture note in TS or TR
· Proposals
· Option 1: Capture the note for interference problem in TS 38.101-1
· Option 2: Capture the note for interference problem in TR 38.785
· Recommended WF
· Please Huawei to check whether option 2 can be agreeable based on the majority of view.

Companies views’ collection for 2nd round 
Open issues 
Issue 1-1-2: Whether to include TA difference into switching time mask
	Company
	Comments

	Qualcomm
	TA should be included in the time mask

	Vivo
	If we agree no RF test for switching time mask, we are OK with either of these two options.

	LGE
	Option 1



Issue 1-1-4: Switching time mask for same carrier case
	Company
	Comments

	Qualcomm
	First resolve the issue of TA prior to selecting a time mask

	LGE
	Support WF (R4-2202360) on switching time mask and sync issue for intra-band V2X con-current operation

	
	



Issue 1-1-5: RF switching time and PSSCH/PUSCH preparation time
	Company
	Comments

	Qualcomm
	The relative positioning of the PSSCH/PUSCH preparation time and RF switching time  and its impact on the interruption time should be resolved in the RRM session

	LGE
	In RAN4 RF, RAN4 define the pure RF switching time as same LTE SL and NR SL in TDM manner. And the preparation time can be considered to define the interrupted test time for TDM operation in RRM session.

	
	



Issue 1-1-6: Switching time mask for different carrier case
	Company
	Comments

	Qualcomm
	Before selecting a time mask for the different carrier case RAN4 should agree on whether a RF test for switching time is needed similar to what was done for intra-RAT LTE V2X to NR V2X switching. (Please see our 1st round comments to issue 1-1-6)

	LGE
	Support WF (R4-2202360) on switching time mask and sync issue for intra-band V2X con-current operation

	
	



Issue 1-2-1: Configured transmitted power for intra-band V2X con-current operation
	Company
	Comments

	Qualcomm
	Reuse the principle of intra-band CA and LTE intra-band contiguous V2X multi-carrier

	vivo
	o	Option 2: Reuse the principle of NR intra-band CA.

	LGE
	We are not support the vivo comment. RAN4 agreed to allow licence band(SL) + licensed band (Uu) in NR SL operation.
It meana that we can specify licensed band (Uu) + licensed band (SL) for inter-band con-current operation. RAN4 shall meet the restricted power in licensed bands in both licensed band only exception is allowed in n47. 
So, we prefer to keep the configured Tx power for inter-band con-current operation. Anyway, most companies to remove the configured Tx power of inter-band con-current. 
I repeat my comment, the exception only allowed the n47 included inter-band con-current V2X operation. The licensed band (Uu) + licensed band (SL) for inter-band con-current operation shall follow the individual configured Tx power per carrier. It is not possible to follow intra-band configured Tx power for inter-band con-current operation.



Issue 1-3-1: MPR for intra-band V2X con-current operation 
	Company
	Comments

	Qualcomm
	Please see our comments to the 1st round

	LGE
	Support WF (R4-2202362) on MPR for intra-band V2X con-current operation

	
	



Issue 1-4-1: Capture note in TS or TR
	Company
	Comments

	Qualcomm
	Please see our comments to the 1st round

	vivo
	Option 2: Capture the note for interference problem in TR 38.785

	LGE
	Support WF




CRs/TPs comments collection
	CR/TP number
	Comments collection

	R4-2202356 (Revision of R4-2200841)


	Qualcomm: Please see our answer to Revision of R4-2200840 below

	
	LGE: removed On/off time mask and revised MPR values. It can be accepted to QC

	
	

	R4-2202357 (Revision of R4-2200840)

	Qualcomm: We think that the time masks for same carrier and different carrier cases have not been agreed yet and are still being discussed. So, we think that they should be omitted from this document. For the different carrier masks we should first agree on whether a RF test for switching is required (please see our comments for the 1st round for issue 1-1-6)

	
	LGE: removed On/off time mask and revised MPR values. It can be accepted to QC

	
	

	R4-2202358 (Revision of R4-2201496)

	

	
	

	
	

	R4-2202359 (Revision of R4-2201021)
	

	
	

	
	



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”

	R4-2202356 
	To be endorsed 

	R4-2202357 
	To be approved

	R4-2202358 
	To be endorsed

	R4-2202359 
	To be approved

	R4-2202360
	To be approved

	R4-2202361
	To be approved

	R4-2202362
	To be approved




[bookmark: OLE_LINK21][bookmark: OLE_LINK22]Recommendations for Tdocs
1st round 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]New tdocs
	Title
	Source
	Comments

	WF on …
	YYY
	

	LS on …
	ZZZ
	To: RAN_X; Cc: RAN_Y

	WF on switching time mask and sync issue for intra-band V2X con-current operation
	CATT
	

	WF on configured transmitted power for intra-band V2X con-current operation
	LG Electronics
	

	WF on MPR for intra-band V2X con-current operation
	Huawei, HiSilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2200841

	Draft CR on RF requirements for intra-band con-current V2X operation in Rel-17
	LG Electronics
	To be revised.
	

	R4-2200840
	TP on RF requirements for intra-band con-current V2X operation in licensed band
	LG Electronics
	To be revised.
	

	R4-2200510
	RF switching time for for V2X intra-band con-current operation with different carriers in TDD bands and time masks for same carrier switching)
	Qualcomm Incorporated
	To be approved.
	

	R4-2201497
	draft CR for TS 38.101-1 on switching time mask between SL and Uu
	Xiaomi
	To be noted. It can be merged into revised draft CR R4-2200841 if RAN4 achieve consensus.
	

	R4-2200143

	TP on configured transmitted power for intra-band V2X con-current operation
	CATT
	To be noted. It can be merged into revised TP R4-2200840 if RAN4 achieve consensus.
	

	R4-2201496

	draft CR for TS 38.101-1 correction on intra-band concurrent operation
	Xiaomi
	To be revised.
	

	R4-2201949

	Draft CR for TS 38.101-1: configured transmitted power for intra-band con-current operation
	Huawei, HiSilicon
	To be noted. It can be merged into revised draft CR R4-2201496
	

	R4-2201021
	TP on sync issue for intra-band V2X operation
	CATT
	To be revised.
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics incl. existing and new tdocs.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) For new LS documents, please include information on To/Cc WGs in the comments column
4) Do not include hyper-links in the documents

2nd round 
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

	R4-210xxxx
	CR on …
	XXX
	Agreeable, Revised, Merged, Postponed, Not Pursued
	

	R4-2202356 
	Draft CR on RF requirements for intra-band con-current V2X operation in Rel-17
	LG Electronics
	To be endorsed 
	

	R4-2202357 
	TP on RF requirements for intra-band con-current V2X operation in licensed band
	LG Electronics
	To be approved
	

	R4-2202358 
	draft CR for TS 38.101-1 correction on intra-band concurrent operation
	Xiaomi, Huawei, HiSilicon
	To be endorsed
	

	R4-2202359 
	TP on sync issue for intra-band V2X operation
	CATT, Xiaomi
	To be approved
	

	R4-2202360
	WF on switching time mask and sync issue for intra-band V2X con-current operation
	CATT
	To be approved
	

	R4-2202361
	WF on configured transmitted power for intra-band V2X con-current operation
	LG Electronics
	To be approved
	

	R4-2202362
	WF on MPR for intra-band V2X con-current operation
	Huawei, HiSilicon
	To be approved
	



Notes:
1) Please include the summary of recommendations for all tdocs across all sub-topics.
2) For the Recommendation column please include one of the following: 
a. CRs/TPs: Agreeable, Revised, Merged, Postponed, Not Pursued
b. Other documents: Agreeable, Revised, Noted
3) Do not include hyper-links in the documents

Annex 
Contact information
	Company
	Name
	Email address

	vivo
	Shuai Zhou
	shuai.zhou@vivo.com

	CATT
	Yuan Gao
	gaoyuan@catt.cn



Note:
1) Please add your contact information in above table once you make comments on this email thread. 
2) If multiple delegates from the same company make comments on single email thread, please add you name as suffix after company name when make comments i.e. Company A (XX, XX)

