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Introduction
This email discussion summary will continue to focus on operating scenarios, synchronous operation, and RF requirements for intra-band V2X operation.
The agenda items involved are as follows: 
8.15.4	Intra-band con-current operation between NR SUL and NR Uu	[NR_SL_enh-Core]
8.15.4.1	Requirements for FDM operation (switching time, time mask)	[NR_SL_enh-Core]
8.15.4.2	Requirements for TDM operation (in-device coexistence, etc)	[NR_SL_enh-Core]
8.15.4.3	Synchronous operation between NR Uu and NR SL in a TDD band	[NR_SL_enh-Core]
8.15.4.4	MPR, REFSENS, and other requirements
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 TPs and provide comments
· Assign the corresponding 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

	R4-2112769
	LG Electronics France
	Title: RF requirements for intra-band con-current V2X operation with NR PC5 and NR Uu in a licensed band
Proposal 1: RAN4 specify ON/OFF Time Mask for TDM operation in same carrier as shown in Figure 2-1 to Figure 2-3.
Proposal 2: For the ON/OFF time mask for TDM operation in different carrier, RAN4 specify the ON/OFF Time mask in Figure 2-4 (b).
Proposal 5: Based on Table 4-1, RAN4 define the detailed RF requirements for intra-band con-current V2X operation in TDD band.
Proposal 6: Based on Table 4-2, 4-3 and 4-4, RAN4 define the REFSENS requirements for intra-band con-current V2X operation in n79.

	R4-2118083
	LG Electronics France
	Title: RF requirements for intra-band con-current V2X operation with NR PC5 and NR Uu in a licensed band
Observation 1: In n79, the TA time difference between NR UL and NR SL is expected within NTA in Figure 3-3. 
Observation 2: There is not any interference problem for intra-band con-current V2X UE operation in n79 up to cell range 2km since the expected NTA is 13.2us in 2km cell range which is also belong to the punctured last symbol time for all SCS waveforms.
Proposal 1: RAN4 specify ON/OFF Time Mask for TDM operation in same carrier as shown in Figure 2-1 to Figure 2-3.
Proposal 2: For the ON/OFF time mask for TDM operation in different carrier, RAN4 specify the ON/OFF Time mask in Figure 2-4 (b).
Proposal 3: To derive intra-band con-current V2X RF requirements, RAN4 shall consider the SL transmission TA will be aligned DL timing with NTA_SL =0 and specific NTA_offset value.
Proposal 4: When RAN4 consider 1km cell range in n79, SL reception do not have any interference problem in its own device since the overlapped time (6.6us) is belong to the punctured last symbol time for all SCS waveforms.
Proposal 5: Based on Table 4-1, RAN4 define the detailed RF requirements for intra-band con-current V2X operation in TDD band.
Proposal 6: Based on Table 4-2, 4-3 and 4-4, RAN4 define the REFSENS requirements for intra-band con-current V2X operation in n79.

	R4-2118095
	LG Electronics France
	Title: TP on RF requirements for intra-band con-current V2X operation in licensed band

	R4-2118279
	vivo
	Title: Further discussion on intra-band con-current operation issues
Observation 1: The transient period defined for both NR Uu and NR SL are the same 10us in FR1.
Proposal 1: Time mask for the same carrier should be defined as:
[image: 捕获]
Figure 1: Time mask for NR Uu switching to NR SL
[image: 捕获1]
Figure 2: Time mask for NR SL switching to NR Uu 
Observation 2: The switching time should be as basis information to define the scheduling requirements in RRM session. 
Proposal 2: Send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.

	R4-2119245
	Xiaomi
	Title: draft CR for TS 38.101-1 correction on intra-band concurrent operation

	R4-2117404
	CATT
	Title: CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-16)

	R4-2117405
	CATT
	Title: CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-17)

	R4-2117406
	CATT
	Title: Discussion and TP on configured transmitted power
Observation 1: Inter-band con-current operating UE has the upper limit of total output power of Uu and V2X. Nevertheless the total output power of Uu and V2X, i.e. PCMAX_H (p,q), is not confined with the upper power limit in current specs.
Proposal 1: To add the upper power limit for inter-band band combinations as follows:
Proposal 2: For intra-band V2X operation with TDM mode, each UE configured transmitted power specified for NR Uu and NR V2X should apply for NR uplink carrier and NR V2X carrier, respectively.
Proposal 3: The principle of configured power definition for inter-band V2X concurrent operation can be reused for intra-band V2X con-current operation with FDM mode.

	R4-2119251
	Xiaomi
	Title: on time mask for TDM intra-band concurrent operation
Observation 1: The overlap of UL and SL occurs during SL to UL switching with TTA advance.
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.
Observation 3: Considering the timing advance, placing the switching time at the NR sidelink slot can fully use the guard period to save system overhead.
Proposal 1: To agree the above requirement steps for RF and RRM session.
Proposal 2: To agree on the 140 us switching time.
Proposal 3: The largest timing difference similar to the LTE and NR switching should be used to develop the time mask for NR sidelink to NR switching.
Proposal 4: The smallest timing difference should be used to develop the time mask for NR to NR sidelink switching as TTA= NTA_offset *Tc
Proposal 5: To agree the above time mask for same carrier and different carrier cases.

	R4-2117648
	Qualcomm Incorporated
	Title: RF switching time for V2X intra-band con-current operation with different carriers in TDD bands.
Proposal 1: In mode 1 for intra-band Uu to SL switching the total switching time from SL grant to SL transmission shall be the sum of the PSSCH preparation time and the Uu to SL RF switching time.
Proposal 2: In mode 1 operation for intra-band SL to Uu switching the total switching time from Uu grant to Uu transmission shall be the sum of the PUSCH preparation time and the SL to Uu RF switching time.
Proposal 3: For SL to Uu switching use PUSCH preparation time where N2 is given by table 2.

	R4-2117646
	Qualcomm Incorporated
	Title: MPR for NR V2X intra-band con-current operation and REFSENS for n79 intra-band concurrent V2X operation
Observation1: Measured MPR results are typical values, and they show larger numbers for some RB allocations compared to the simulation results in [2]
Observation2: Expect to see approximately a 3 dB difference in MPR between the 23+23=26 dBm and 20+20=23 dBm cases.
Proposal 1: Based on these MPR measurements it is proposed that further discussion is needed to determine the MPR values to select for NR V2X intra-band con-current operation for each power class.
Proposal 2: As 2 PA operation cannot have lower MPRs than single PA operation the intra-band V2X MPR should be determined by the following formula:
- MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )
Observation 3: If Intra-band V2X con-current MPRs are developed in isolation these MPRs may not be supportable on existing RF hardware that already supports ENDC.
Observation 4: V2X specifications should not tighten RF requirements over and above what is called for by Uu applications.
Proposal 3: As common RF hardware will be used for both intra-band V2X con-current operation and ENDC it should be determined whether the ENDC MPR specifications can be reused for V2X intra-band con-current operation.

For determining REFSENS for intra-band con-current V2X operation we make the following observation and proposals:
Observation5: Discussion on RX impairments due to DL power imbalance being conducted in other WAN forums
Proposal4: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation

	R4-2117831
	LG Electronics
	Title: 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 taking the combination of SL MO and UL MO.
Proposal 1-1: Define MPR with Table 2.5 and Table 2.6 for Power Class 2.
Proposal 1-2: Define MPR with Table 2.7 and Table 2.8 for Power Class 3.
Proposal 3: Revise MPR with Table 2.5 and Table 2.6 for Power Class 2 and MPR with Table 2.7 and Table 2.8 for Power Class 3.

	R4-2118707
	Huawei, HiSilicon
	Title: TP and Discussion on MPR requirements for intra-band con-current V2X operation

	R4-2119246
	Xiaomi
	Title: further discussion on configured power for concurrent operation
Observation 1: The intra-band concurrent operation with different carrier, the UE output power should be the sum of both NR carrier and NR V2X carrier and the upper power limit for one band should be used to limit the upper bound of the UE.
Observation 2: The intra-band concurrent operation with different carrier, the UE output power should be either NR carrier or NR V2X carrier based on the test slot and the upper power limit for one band should be used to limit the upper bound of the UE.

	R4-2119534
	Huawei, HiSilicon
	Title: On Pcmax for intra-band concurrent operation
Observation 1: From the RAN1 specification, it is observed that there are no clear indication of the TDM or FDM operation from resource allocation perspective.
Observation 2: The clause for intra-band V2X in TS 38.101-3 is for ITS band only.
Observation 3: Intra-band con-current operation requirements for NR TDD licensed band should be defined in TS 38.101-1. Requirement of configured transmitted power for V2X con-current operation in TS 38.101-1 now is for inter-band operation. 
Observation 4: For intra-band LTE-V and NR CA, total power backoff for simultaneous transmission should be reflected in the configured output power requirement. 
Proposal 1: It is proposed that the configured output power requirement for NR-V2X intra-band con-current operation should cover different cases in both SL mode 1 and mode 2 for in coverage scenario.

	R4-2119535
	Huawei, HiSilicon
	Title: draft CR for TS 38.101-1 Configured transmitted power for NR V2X intra-band con-current operation

	R4-2117408
	CATT
	Title: Discussion on time mask for Uu and SL switching
Observation 1: The impact of RB allocation change, PA power difference and baseband setting can be covered in transient period. RB allocation, PA power difference and baseband setting can be completed within the transient period and no additional time needs to be introduced for such configurations.
Observation 2: Uu and SL is more likely to have different channel bandwidths as SL has 10/20/30/40MHz CBW and Uu has 40/50/60/80/100MHz CBW. Uu and SL have the same bandwidth only when SL and Uu are operated in 40MHz carrier.
Proposal 1: To consider such four cases for same carrier and different carrier cases to evaluate switching period:
· Case 1: Same bandwidth with same carrier frequency (Same carrier)
· Case 2: Different bandwidths with same carrier frequency (Same carrier or different carrier?)
· Case 3: Same bandwidths with different carrier frequency (Different carriers)
· Case 4: Different bandwidth with different carrier frequency (Different carriers)
Proposal 2: For Case 1, no switching period is needed due to no carrier frequency change and no bandwidth change.
Proposal 3: To consider the time masks in Figure 1 and Figure 2 for SL and Uu switching with the same carrier.
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Figure 1: Time mask for NR Uu switching to NR SL
[image: ]
Figure 2: Time mask for NR SL switching to NR Uu
Proposal 4: For Case 2, the configuration time used for bandwidth change should not be ignored even if both Uu and SL have the same carrier frequency.
Proposal 5: For Case 3 and Case 4, the switching period agreed in Rel-16 for LTE SL and NR SL switching can be reused, i.e. 120us. If RRM decision on scheduling availability follows the agreements in Rel-16, RF test for switching time is no longer needed.



Open issues summary
Based on above contributions, the following sub-topics and issues regarding RF requirements for partially used SL operation are summarized.
· Sub-topic 1-1: Switching time mask
· Issue 1-1-1: Different cases for switching time mask
· Issue 1-1-2: Switching time mask for same carrier
· Issue 1-1-3: Switching time for different carriers
· Issue 1-1-4: Switching time mask for different carriers
· Sub-topic 1-2: Configured transmitted power
· Issue 1-2-1: Configured transmitted power
· Sub-topic 1-3: MPR
· Issue 1-3-1: MPR
· Sub-topic 1-4: REFSENS
· Issue 1-4-1: REFSENS
· Sub-topic 1-5: operating scenario related.
· Issue 1-5-1: Whether to send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.

Discussion issues for GTW session:
Issue 1: Whether to consider such cases separately for switching time mask
· 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
· Proposals
· Option 1: Yes
· Option 2: No

Discussion: 
Qualcomm: the same switching can be optional. If UE cannot perform the fast switching on the same carrier to meet the stringent requriement, it can meet the requirement on different carriers.
Xiaomi: we need consider same and different carrier switching. For the bandwidth, we do not need consider.
CATT: support option 1. Uu and sidelink have different CBW. The switching time for CBW change is smaller than the time between different carrier switching. I wonder if we can define the same mask for B and C.
LGE: we can consider all the cases. For A, there is one time mask. And for B and C, the other time mask can be applied.
Huawei: we have similar view as CATT, Xiaomi, LGE. We also want to mention to define requirement without switching values for Rel-16 and LTE. For switching time, the requirement in rel-16 is relaxed. We are reluctant to have capability. 

Agreement: 
· Define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Requirement with case A is not mandated if the switching time for case A is smaller than Case B.


Issue 2: Switching time mask for same carrier
· Proposals
· Option 1: One transient period 10us
· Option 2: Two transient periods 10us+10us for 15/30kHz SCS, 8us+8us for 60kHz SCS
· Option 3: Two transient periods 10us+10us for all SCS
· Option 4: Two transient plus TA

Agreement: For switching time mask for Case A, consider two transient periods 10us+10us for all SCS, and further discuss whether TA should be included or not.

Issue 3: Switching time for different carriers
· Proposals
· Option 1: Only consider RF switching time 140us.
· Option 2: Total switching time equal to PUSCH preparation time for SL to Uu switching and PSSCH preparation time for Uu to SL switching + RF switching time (140us).

Qualcomm: preparation time should be on top of RF switching time.
Huawei: preparation time is RAN1 topic. RAN4 should consider RF switching time.
LGE: only consider RF switching time. Preparation time is separate. 
CATT: we share the similar view as Huawei and LGE.
Qualcomm: RF switching time is addition to preparation time. RF switching starts when preparation time ends.
LGE: it is implementation issue rather than specification issue.

Issue 4: REFSENS
· Proposals
· Option 1: Define the REFSENS requirements for intra-band con-current V2X operation in n79 (LG paper R4-2112769).
· Option 2: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation. (QC paper R4-2117646).

Issue 5: SL transmission timing 
· Proposals
· Option 1: Follow the Rel-16 agreement to align SL transmission with DL timing (NSL_TA =0, NTA_offset = 0).
· Option 2: NSL_TA =0 and NTA_offset is allowed for NR SL UE  in licensed band (NTA_offset in Table 7.1.2-2 in TS38.133 for NR Uu).
· Option 3: leave NTA_offset to RRM session for final decision.

Agreement: 
· [Align SL transmission with DL timing
· Add note in TS or TR that for some scenario there will be interference]
· Agree following RAN1 Rel-16 specification for NTA-offset in RF session.
· If RAN1 impact is identified, revisit this agreement

Huawei/Xiaomi: we need feedback from RAN1. RAN1 had no consensus. But there is only one meeting left. We should align them. 
Xiaomi: for TA_offset, we do not think we need change the agreement of TA_offset.
Qualcomm: in Rel-16 TA_offset is defined.
LGE: for SL transmission, RAN1 feedback is that sidelink should be aligned with downlink timing. N_TA-offset has already been specified in RAN1 in the licensed band case and 0 for unlicensed.
CATT: If TA-offset follows NR uu then there is RAN1 spec impact. We would like to leave TA offset to RRM session.
Ericsson: with current RAN1 reply, we had no choice except for DL timing. For TA-offset, we can follow Rel-16 spec. And if RRM watns to change, we are open. In the public safety case, it can be up to 8 km the interference still exists. 

Sub-topic 1-1: Switching time mask
Issue 1-1-1: Different cases for switching time mask
· Proposals
· Option 1: To consider such four cases for switching time mask:
• Case 1: Same bandwidth with same carrier frequency (Same carrier)
• Case 2: Different bandwidths with same carrier frequency (Same carrier or different carrier?)
• Case 3: Same bandwidths with different carrier frequency (Different carriers)
• Case 4: Different bandwidth with different carrier frequency (Different carriers)
· Recommended WF
· TBA

Issue 1-1-2: Switching time mask for same carrier
· Proposals
· Option 1: To consider the time mask for the same carrier in CATT paper R4-2117408 (One transient period 10us).
· Option 2: To consider the time mask for the same carrier in LGE paper R4-2112769 (Two transient periods 10us+10us for 15/30kHz SCS, 8us+8us for 60kHz SCS)
· Option 3: To consider the time mask for the same carrier in vivo paper R4-2118279 (Two transient periods 10us+10us for all SCS).
· Option 4: To consider the time mask for the same carrier in Xiaomi paper R4-2119251 (Two transient plus TA)
· Recommended WF
· TBA

[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Issue 1-1-3: Switching time for different carriers
· Proposals
· Option 1: 140us.
· Option 2:  Total switching time equal to PUSCH preparation time for SL to Uu switching and PSSCH preparation time for Uu to SL switching + RF switching time(140us) (R4-2117648)
· Recommended WF
· TBA

Issue 1-1-3-1 SL to Uu preparation time
· Proposals
For SL to Uu switching use PUSCH preparation time where N2 is given by table 6.4-1 in TS38.214, section 6.4
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA

Issue 1-1-4: Switching time mask for different carriers
· Proposals
· Option 1: To consider the time mask for different carrier in LGE paper R4-2112769.
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Option 2: To consider the time mask for different carrier in Xiaomi paper R4-2119251.
· Recommended WF
· TBA

Sub-topic 1-2: Configured transmitted power
[bookmark: OLE_LINK12][bookmark: OLE_LINK13]Issue 1-2-1: Configured transmitted power for intra-band con-current V2X operation in licensed band
· Proposals
· Option 1: CATT CR  – Consider TDM and FDM separately
· For intra-band V2X operation with TDM mode, each UE configured transmitted power specified for NR Uu and NR V2X should apply for NR uplink carrier and NR V2X carrier, respectively.
· The principle of configured power definition for inter-band V2X concurrent operation can be reused for intra-band V2X con-current operation with FDM mode.
· Option 2: Xiaomi CR R4-2119245.
· The intra-band concurrent operation with different carrier, the UE output power should be the sum of both NR carrier and NR V2X carrier and the upper power limit for one band should be used to limit the upper bound of the UE.
· The intra-band concurrent operation with different carrier, the UE output power should be either NR carrier or NR V2X carrier based on the test slot and the upper power limit for one band should be used to limit the upper bound of the UE.
· Option 3: Huawei CR R4-2119535.
· The configured output power requirement for NR-V2X intra-band con-current operation should cover different cases in both SL mode 1 and mode 2 for in coverage scenario.
· Option 4: LGE TP R4-2118095
· For TDM, RAN4 follow the existing configured Tx power for single carrier V2X UE
· Section 5.2.4.2.4 for FDM operation
· Recommended WF
· TBA

Sub-topic 1-3: MPR
Issue 1-3-1: MPR 
· Proposals
· Option 1: LGE paper R4-2117831.
· Revise MPR with Table 2.5 and Table 2.6 for Power Class 2 and MPR with Table 2.7 and Table 2.8 for Power Class 3.
· Option 2: Huawei paper R4-2118707.
· Option 3: Qualcomm paper R4-2117646.
· Based on these MPR measurements it is proposed that further discussion is needed to determine the MPR values to select for NR V2X intra-band con-current operation for each power class.
· As 2 PA operation cannot have lower MPRs than single PA operation the intra-band V2X MPR should be determined by the following formula:
- MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )
- As common RF hardware will be used for both intra-band V2X con-current operation and ENDC it should be determined whether the ENDC MPR specifications can be reused for V2X intra-band con-current operation.

· Recommended WF
· TBA

Sub-topic 1-4: REFSENS
Issue 1-4-1: REFSENS
· Proposals
· Option 1: To define the REFSENS requirements for intra-band con-current V2X operation in n79 (LG paper R4-2112769).
Table 4-2: Reference sensitivity for intra-band con-current V2X operating Band
	Intra-band con-current V2X Band
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	NR V2X Band (PC5)
	NR Band (Uu)
	NR  Band
	SCS
kHz
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	50MHz
(dBm)
	60MHz
(dBm)
	80MHz
(dBm)
	100MHz
(dBm)
	Duplex Mode

	n79
	n79
	n79
	15
	N/A
	N/A
	N/A
	-89.6
	-88.6
	N/A
	N/A
	N/A
	TDD (Uu)

	
	
	
	30
	N/A
	N/A
	N/A
	-89.7
	-88.7
	-87.9
	-86.6
	-85.6
	

	
	
	
	60
	N/A
	N/A
	N/A
	-89.9
	-88.8
	-88.0
	-86.7
	-85.7
	

	
	
	n79
	15
	-95.5
	-92.2
	-90.4
	-89.1
	N/A
	N/A
	N/A
	N/A
	HD (PC5)

	
	
	
	30
	-95.1
	-92.4
	-90.7
	-89.2
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	60
	-95.9
	-92.1
	-90.9
	-89.4
	N/A
	N/A
	N/A
	N/A
	



· Option 2: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation. (QC paper R4-2117646)
· Recommended WF
· TBA

Sub-topic 1-5: operating scenario related.
Issue 1-5-1: Whether to send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.
· Proposals
· Option 1: Yes
· Option 2: No
· Recommended WF
· TBA
Companies views’ collection for 1st round 
Open issues
Issue 1-1-1: Different cases for switching time mask
	Company
	Comments

	Qualcomm
	We think that there will be one time mask for case 1 and another time mask for cases 2, 3 and 4. Support for same carrier switching should be optional and controlled by UE capability. UEs that cannot meet any of the same carrier switching time masks should be able to use the different carrier time masks being developed in issue 1-1-3. This way for same carrier switching the faster UEs can use the faster switching mask and the UEs that cannot meet the same carrier switching masks can perform switching using the slower different carrier switching masks.

	Huawei, HiSilicon
	We support the proposal to consider different cases for switching time mask. The cases could be further merged and simplified. 

	LGE
	For the case 1, we are fine to consider two On/off time mask according to the priority.
For case 2 with different CBW in same carrier, the 10us transient time may not satisfy the operating switching time. So RAN4 can specify the same On/off time mask of different carrier. And Case 3 &4 will consider same On/off time mask. Principle is OK to us.

	CATT
	We are the proponent of Option 1. As we mentioned in our paper (R4-2117408), no switching period is needed for Case 1 (normal same-carrier switching case). Case 3 and Case 4 should have the same time mask (normal different-carrier switching case). The additional case we need to consider is Case 2, i.e. different bandwidths with same carrier frequency. Whether Case 2, 3, 4 can use the same time mask needs further discussion.

	Xiaomi

	Thanks CATT for the clarification. For the switching mask, we believe it should only stands for pure RF tuning requirement. Looking back to EN-DC time mask, there is no SCS or CBW considered for CBW and we think similar approach should also apply for NR and NR SL switching. The 120us switching time of EN-DC intra-band non-contiguous switching is for the RF tuning. The base band process and timing issue should be considered either in RRM requirements or BS scheduling implementation. From this perspective, we believe to distinguish the time mask by same carrier and different carrier is acceptable but the SCS and CBW should not be considered. 

	vivo
	The proposal is OK. We can specify two time masks for Case 1 and Case2/3/4, separately.



Issue 1-1-2: Switching time mask for same carrier
	Company
	Comments

	Qualcomm
	Option 5: We do not think that it is possible to select a single time mask option because as mentioned in Issue 1-1-1 depending on what configuration changes are made when switching from Uu to SL or vis-a-versa a different time mask may be required. Also, the time masks covered by options 1 to option 4 all assume that the TA + transient time will be < 1 symbol period. However, it has not been established what maximum TA should be considered for these Uu/SL scenarios. If the TA + transient is larger than 1 symbol then the same carrier TM will look like the different carrier case. As mentioned for Issue 1-1-1 we think that the same carrier time masks should be optional controlled by a UE capability.
To Huawei, LGE and CATT : Could you please explain how we can select a single time mask for same carrier  when in issue 1-1-1 it was discussed that separate time masks would be required depending on what was being switched
CATT: To QC, this switching time is designed for Case 1, i.e. same bandwidth with same carrier frequency. Regards Case 2, more discussion is needed by considering the configuration time for bandwidth change.
LGE: To QC, our preference in Case 1 is define two time mask according to priority as follow
[image: ]
Figure 5.2.3.3-1 ON/OFF Time mask for TDM operation in same carrier from NR Uu to NR SL in licensed band
[image: ]
Figure 5.2.3.3-2: ON/OFF Time mask for TDM operation in same carrier from NR SL to NR Uu in licensed band

	Huawei, HiSilicon
	We support option 3. Transient period depends on UE implementation, which is not relevant to specific SCS. Transient and TA are two different parameters, which should be considered separately. 

	LGE
	Option 2. Xiaomi and CATT only consider the 10us, but 60kHz SCS, the 10us is not sufficient. So we proposed with 8us transient period in 60kHz SCS.

	CATT
	Option 1. We notice one transient period is used for NR Uu (within one RAT). For the switching between NR Uu and NR SL, the same principle can be followed as no other RAT is involved.
Also we think transient period and TA should be separately considered.

	Xiaomi
	As proponent of option 4, we do agree that the TA can be considered separately with time mask requirement since the switching mask should only reflect the RF tuning capability of the UE. However, the switching period location reflected by the time mask should still consider the TA as proposed in our contribution as to fully benefit from the gap symbol and TA to cover the switching time. 

	vivo
	Option 3 for Case 1 in Issue 1-1-1.



Issue 1-1-3: Switching time for different carriers
	Company
	Comments

	Qualcomm
	Issue 1-1-3: Switching time for different carriers
Option2: We are agreeable to a RF switching time of 140us as long as it is clearly stated that the RF switching time is in addition to the preparation time given in TS38.214. If this is not clearly stated, then it would be ambiguous as to whether the RF switching time is in addition to the preparation time or a part of it. This in turn will make the Uu to SL and SL to Uu switching  unnecessarily challenging.
Issue 1-1-3-1 SL to Uu preparation time
Option 1 : Yes.
We think that with the use of 2 modems for SL to Uu switching a longer preparation time is required.
To Huawei, LGE and CATT : We also agree that the RF switching time is separate from the preparation time and not a part it. With the preparation time being measured to the beginning of the 140us RF switching time. This is the point we want to get agreement on. Reading the Huawei and LGE comments below we believe you share the same view.
LGE: To QC: RAN4 consider RF switching time only for On/Off time mask. So it shall be distinguish the preparation time in RAN1 and RF switching time in RAN4. Based on this, RAN4 can make consensus for the RF switching time with 140us. And RAN4 do not consider the total switching time in specification.
QC To All: Clearly, Uu to SL and SL to Uu switching requires both baseband changes (mainly handled by the preparation time defined by RAN1) and RF reconfiguration (handled by RF switching time). We think that it is important to clarify that the RF switching time is separate from the preparation time. Additionally, the relative positioning between the RF switching time and the preparation time must be clearly defined.  Therefore, we suggest capturing a note in the spec that says the “ RF switching time (140 us) is separate from the preparation time and comes after the preparation time. “ Please note that we are not specifying any additional requirements for the  RAN1 defined preparation time. All we are doing is specifying the RF switching time (140 us) and its relative positioning with respect to the preparation time.

	Huawei, HiSilicon
	Option 1.
Preparation time for PSSCH and PUSCH are specified in RAN1 spec, which consider the BB processing time and UE capability. In RAN4, the switching time is mainly determined by RF retuning. We can consider them separately. 

	LGE
	We think 140us (10+120+10) is feasible for TDM operation between NR SL and NR Uu in different carrier. The RAN1 agreed the preparation time is the preparation time after UE received the DCI grant from gNB, then UE shll transmit the PSSCH/PSCCH within the preparation time  So the preparation time and switching time is different. So it is quite difficult to use the total switching time is the preparation time + RF switching time.

	CATT
	Issue 1-1-3: Switching time for different carriers
Option 1. We share the similar view with Huawei and LGE.
Issue 1-1-3-1 SL to Uu preparation time
Prefer option 2.

	Xiaomi
	Issue 1-1-3: Option 1.
Similar to issue 1-1-1/2 that the RF switching time only reflect the RF tuning time so the PUSCH preparation should be considered separately.

	MTK
	Issue 1-1-3: Switching time for different carriers
Our preference is Option 2. 
Maybe a clarification is needed between RF switching time and total switching time. RAN4 can still agree on the RF switch time as 140us. The issue is that the total switch time involve not only RF, but also other baseband aspects (mainly in RAN1). 
If we follow the same conclusion in Tx switching in Section 6.4 of TS38.214, the additional RF switching time will extend the total switching time. We believe that same logic should be followed for switching between Uu and SL here.

	vivo
	Issue 1-1-3: Switching time for different carriers
Option 1.
Issue 1-1-3-1 SL to Uu preparation time
Option 2.




Issue 1-1-4: Switching time mask for different carriers
	Company
	Comments

	Qualcomm
	Option2: Looks more accurate as it captures the time alignment

	Huawei, HiSilicon
	We agree with the switching time of 140us as proposed by Xiaomi in R4-2119251. Regarding the time mask, similar to Rel-16, specific value may not be captured in the specification. The time mask of Figure 2-4 (a) in concise and preferred. 

	LGE
	Option 1. The detail time information shall not captured in specification as same in Rel-16.

	CATT
	For the switching time mask in Band n79, we can follow the same principle used in Rel-16 Band n47. This can be further discussed once RRM session has agreements on scheduling availability. 

	Xiaomi
	As proponent of Option 2, we see a general question that if the TA should be considered in the switching mask requirement. From RF requirement perspective, we agree that the RF requirement only reflect the RF tuning time which result in no TA considered in previous UL/DL time mask. However as captured in our paper, the timing difference of EN-DC has been considered in TS 38.101-3 so we propose also the TA to be considered here for con-current operation.



Issue 1-2-1: Configured transmitted power
	Company
	Comments

	Qualcomm
	R4-2117404 – This submission seems to state that section 6.2E.4.2 is common to both inter-band and intra-band operation. However, we do not think that the Pcmax,H equation for inter-band and intra-band operation are the same as stated in this paper. The inter-band Pcmax,H equation is not limited by PpowerClass, while that for intra-band is limited by PpowerClass
R4-2119245 – The Pcmax,H equation for intra-band operation seems correct. We do not think that the Pcmax,H equation for inter-band and intra-band operation should be the same as for inter-band operation. The inter-band Pcmax,H equation is not limited by PpowerClass, while that for intra-band is limited by PpowerClass. Also, the values for PCMAX are referenced to sections 6.2.4 and 6.2E.4 which reference MPRs for the single band case NR and V2X cases. We think that PCMAX should reference configured transmitted powers that contain MPRs for V2X intra-band con-current operation.
R4-2119535 – The equation for Pcmax_L and Pcmax_H seems correct. However, section 6.2E4.3 states that it is for intra-band operation however for MPR and A-MPR it refers to section 6.2E.2.3 and 6.2E.3.4 which are for inter-band V2X con-current operation. We think that these references should be replaced by references to new intra-band MPR values which are yet to be determined and can be left as TBD until values are agreed.
R4-2118095 – For  PCMAX_L,c,NR ,and  PCMAX_H,c,NR  sections 6.2.4 and 6.2E.4 are specified, so the MPRs are taken as the single band values. However, for intra-band operation we believe that the MPRs used should be values derived for intra-band operation, which have not been defined as yet as should be left as TBD until agreed.

	Huawei, HiSilicon
	Though we use TDM and FDM for simplification of discussion in RAN4, there are no such operation specified in RAN1 spec, as TDM or FDM depends on the resource allocation for Uu and SL, which could be semi-persistent configured or dynamic allocated. Thus the MPR requirement should be generic to cover all possible cases, the requirement could be distinguished for overlapping and non-overlapping cases. 
Regarding the output power limit, it should be determined by the power class defined for the intra-band con-current operation, otherwise, there would be no basis for the MPR requirement we discussed for intra concurrent operation. As we discussed in R4-2119534, both for LTE-V multi-CC operation and intra-band UL CA, the MPR should consider the overlapping transmission case. In addition, to better utilize the output power, the non-overlapping transmission cases should be considered for different scenarios as SL is a bit complicated which includes both mode 1 and mode 
So our preference is option 3. As commented by Qualcomm, the MPR and A-MPR should refer to new tables for intra-band con-current operation to be determined based on further discussion. 

	LGE
	Prefer option 4. 
The MPR will be decided with the UL configuration of NR SL and NR Uu. 

	CATT
	To our understanding, configured power for intra-band con-current operation can reuse the same principle for inter-band concurrent operation used in Rel-16 because separate RF chain is also used for intra-band case.
For the upper limit for Pcmax,H, it would be required to add it since maximum output power has been defined per band combinations. Otherwise, the requirements of MOP are meaningless for each band combination.  
Whether to use TDM/FDM or overlapping/non-overlapping case could be further discussed. Using TDM/FDM seems more direct and concise but may be not consistent with RAN1 spec.
BTW, in our paper R4-2117404, the added sentence (highlighted below) in clause 6.2E.4.2 is not needed. Please ignore it. 
When a UE is configured for simultaneous NR V2X sidelink and NR uplink transmissions for inter-band con-current operation and for intra-band con-current operation in Band n79, the UE is allowed to set its configured maximum output power PCMAX,c,NR and PCMAX,c,V2X for the configured NR uplink carrier and the configured NR V2X carrier, respectively, and its total configured maximum output power PCMAX,c.
 

	Xiaomi
	As proponent of option 2 we support our proposal.
For the TDM and FDM separation, we think the general idea is the same for all the proposals which is that whether there exists the time slot that two carriers transmitting simultaneously to judge that if the power of two carriers should be added. From this perspective, our work is to find out an appropriate statement to capture the requirement.
For Huawei’s proposal, we see it is based on LTE-V multi-cc power requirement and we think this is more like the CA case. However our proposal is modified from inter-band  concurrent operation with specific upper limit per band. 



Issue 1-3-1: MPR
	Company
	Comments

	Qualcomm
	Option 3: The measurements that we presented indicate that the MPR values for intra-band V2X con-current operation are larger for certain modulation/RB allocations than the values presented in [2] referenced in R4-2117646.  We think that further discussion on the appropriate values for intra-band con-current V2X MPR is needed. Due to the difficulty in simulating PA interaction think we think that these MPR values should be verified by measurements.
Also, as 2 PA operation cannot have lower MPRs compared to single PA operation we think that intra-band V2X MPR should be determined by the following formula:
MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband ) as given in R4-2117646
We are also concerned that the MPR values being considered for intra-band V2X con-current operation are much smaller than the ENDC MPRs. We understand that the channel configurations and signal characteristics are slightly different, but are not sure whether these differences can lead to such a large difference in MPRs. We are concerned that as common RF hardware will be used for both intra-band V2X con-current operation and ENDC that the intra-band MPR specs being developed will not be supportable on platforms already supporting ENDC. That is why we think that we should determine if the ENDC MPR specs can be reused for intra-band con-current V2X operation. Otherwise the use of common circuitry between intra-band V2X and ENDC may not be possible.

	Huawei, HiSilicon
	We agree with the observation of Qualcomm that the MPR for intra-band con-current operation should not be less than the values of single carrier. 
Take the PC3 intra-band UL CA into account, the 1Tx MPR requirements for CA is larger than that for single carrier, and for 2UL UL CA, the same MPR requirements are adopted for PC3. For PC2, accounting for the RIMD effect based on measurement data, the MPR for 2Tx could be even worse than that for 1Tx UL CA. 
Thus we prefer to reconsider the MPR requirements for intra-band con-current operation. 

	LGE
	Option 1. RAN4 shall consider different modulation order according to RAT since the channel state information could be different between NR Uu link and SL-to-SL link. Then the MPR values are larger than previous MPR values from LGE. RAN4 can specify the individual MPR values according to RAT, then applied the MPR for the intra-band con-current V2X UE.



Issue 1-4-1: REFSENS
	Company
	Comments

	Qualcomm
	Option 2. V2X should use the ongoing work in WAN forums as a guide.
To Huawei, LGE and CATT : V2X and WAN should have a unified approach for handling the near/far issue without having different approches. 
LGE: To QC: the REFSENS equation for V2X UE from the REFSENS equation of NR Uu. Only Target SNR derived based on V2X configuration. So, it was already aligned with NR Uu. Only difference point are considered.
QC to LGE: V2X and WAN should handle the REFSENS degradation due to the near/far issue in the same way without V2X developing a different methodology to that of WAN. This is why we would prefer to follow the discussion in WAN on the near/far issue and develop the V2X specification in a similar fashion to that used by WAN. We were thinking that the near/far problem exists for both intra-band contiguous and non-contiguous V2X con-current cases. We are not sure why one case should be handled differently from the other.

	Huawei, HiSilicon
	REFSENS is metric to measure the Rx capability to receive minimum wanted signal. The method adopted in option 1 is ok for us. Regarding the near far effect and corresponding power imbalance, which depends on the application scenario, can be considered in blocking or ACS requirements rather than REFSENS.

	LGE
	The proposed REFSENS is for intra-band con-current V2X UE with adjacent carrier. 
So, the option 1 is reasonable. 
For the intra-band non-contiguous con-current V2X UE, we can accept to consider the power imbalance problem to specify the REFSENS requirements as requested from Qualcomm.

	CATT
	OK with option 1. The requirements of SL in option 1 are close to that of Uu.



Issue 1-5-1: Whether to send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.
	Company
	Comments

	Qualcomm
	Option 3: Needs further discussion

	
	

	Huawei, HiSilicon
	There would be no requirements specified in Rel-17 for this scenario, no need to send LS to RAN1. 

	LGE
	Prefer not send LS to RAN1 for the RAN4 agreement. The RAN4 agreement in TDD band is that UL Tx will be interfered in SL Rx part when consider simultaneous SL Rx and UL Tx. So RAN4 only consider synchronous operation between NR SL and NR Uu.and SL can be operated within the UL resource.
What is the violate RAN1 agreement or not comply the RAN1 SL operation? RAN4 shall consider UE RF performance perspective. And specify the RF requirements based on the UE performance perspective.

	CATT
	We are open to have further discussion of whether to send an LS.

	Xiaomi
	Prefer not to send an LS to RAN1.
Further as stated in RAN1 reply LS, there is only one meeting left from RAN1 Rel-17 for SL enhancement.


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

	R4-2118095
(TP on RF requirements for intra-band con-current V2X operation in licensed band)
	Qualcomm: For  PCMAX_L,c,NR ,and  PCMAX_H,c,NR  sections 6.2.4 and 6.2E.4 are specified, so the MPRs are taken as the single band values. However, for intra-band operation we believe that the MPRs used should be values derived for intra-band operation, which have not been defined as yet as should be left as TBD until agreed. 

	
	Huawei: transient period should be SCS agnostic. For configured output power, see comments for Issue 1-2-1.

	
	


	R4-2119245
(draft CR for TS 38.101-1 correction on intra-band concurrent operation)
	Qualcomm: We do not think that the Pcmax,H equation for inter-band and intra-band operation should be the same as for inter-band operation. The inter-band Pcmax,H equation is not limited by PpowerClass, while that for intra-band is limited by PpowerClass. Also, the values for PCMAX are referenced to sections 6.2.4 and 6.2E.4 which reference MPRs for the single band case NR and V2X cases. We think that PCMAX should reference configured transmitted powers that contain MPRs for V2X intra-band con-current operation.


	
	LGE: this is Rel-16 CR. The intra-band con-current V2X operation will be allowed in Rel-17. So the related configured Tx power will  introduced in Rel-17. 
The Pcmax_H(p,q) shall be defined as “PCMAX_H (p,q) = MIN{10 log10 [pCMAX_H,c,NR (p) + pCMAX_H,c,V2X (q)], PPowerClass,V2X}”
Also, consider the Ppower class in Rel-17 since RAN4 support PC2/PC3 intra-band con-current V2X UE in Rel-17. Also consider the NR SL and NR Uu overlapped case and non-overlapped case as shown in R4-2118095.


	
	

	R4-2117404
(CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-16))
	Qualcomm: This submission states that section 6.2E.4.2 is common to both inter-band and intra-band operation. However, we do not think that the Pcmax,H equation for inter-band and intra-band operation are the same as stated in this paper. The inter-band Pcmax,H equation is not limited by PpowerClass, while that for intra-band is limited by PpowerClass. 

	
	Huawei: we agree that PEMAX,c is not limited to not associated with a serving cell, the sentence in the spec can be removed. 
For inter-band con-current operation, as there is no common power back off to be specified, we think this no need to have limitation of con-current power class.
For intra-band con-current operation, see comments for Issue 1-2-1.

	
	LGE: This CR is not related intra-band con-current V2X UE requirements. This is for changing of configured Tx power for single carrier V2X UE and inter-band con-current V2X UE. It will be treated in [125] email thread.

Only 6.2E.4.3 is for intra-band con-current V2X UE. The configured Tx power shall be specified in Rel-17 not rel-16.

	R4-2117405
(CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-17))
	LGE: same comment in R4-2117404

	
	

	
	

	R4-2117406
(Discussion and TP on configured transmitted power)
	Qualcomm: We do not think that the PCmax_H equation should be limited by PpowerClass, V2X for inter-band V2X con-current operation. PCMAX_L,c,NR and PCMAX_H,c,NR  should not be referenced to clause 6.2.4 and PCMAX_H,c,V2X should not be referenced 6.2E.4 for intra-band V2X con-current operation as these sections reference single band MPRs. The MPRs that should be referenced are intra-band values which yet to be specified. Until they are specified, they can be left as TBD. 


	
	Huawei: see comments for R4-2117404.

	
	LGE: the discussion paper is not related intra-band con-current V2X UE requirements. This is for changing of configured Tx power for single carrier V2X UE and inter-band con-current V2X UE. It will be treated in [125] email thread.
For the section 2.2 is the configured Tx power for intra-band con-current V2X UE. 
Proposal 2 is acceptable. But proposal 3 is not support since inter-band con-current V2X UE is not impacted the total sum power between licensed + n47 or licensed band + licensed band. But in single operating band. The power class shall be restricted in the max. power of single band. So different principle can be considered for the intra-band con-current V2X UE.

	R4-2118707
(TP and Discussion on MPR requirements for intra-band con-current V2X operation)
	Qualcomm: We think that as 2PA MPR cannot be smaller than the 1PA MPR the MPRs given in tables 5.2.4.1.2-5 and 5.2.4.1.2-6 should not be smaller than the corresponding values given in the MPR table 6.2E.2.2.-1 in TS38.101-1.

	
	Huawei: the MPR should be further considered. In general, agree with Qualcomm that the 2PA MPR should not be smaller than that for 1PA case.

	
	LGE: when RAN4 consider same modulation order between NR SL and NR Uu, we agree with this TP and contents. But intra-band con-current V2X UE has different channel state information between NR Uu link and V2X SL link. So different modulation order and RB sizes will consider to derive MPR requirements. So based on LGE MPR paper, RAN4 can further discuss the detail MPR values.

	R4-2119535
(draft CR for TS 38.101-1 Configured transmitted power for NR V2X intra-band con-current operation)
	Qualcomm: section 6.2E4.3 states that it is for intra-band operation however for MPR and A-MPR it refers to section 6.2E.2.3 and 6.2E.3.4 which are for inter-band V2X con-current operation. We think that these references should be replaced by references to new intra-band MPR values which are yet to be determined and can be left as TBD until values are agreed. 

	
	Huawei: Agree with Qualcomm the MPR/A-MPR should refer to the new tables for intra-band con-current operation, which are TBD.

	
	LGE: the draft CR is premature to agree the specific part for intra-band con-current V2X UE. So RAN4 shall focus on the TP contents for Tx/Rx RF requirements for intra-band con-current V2X UE. Then we can make the big CR.
In the configured Tx power for intra-band con-current V2X UE, we need to capture the priority rule between NR SL and NR Uu and detail description will be revised based on LGE paper.



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: Different cases for switching time mask
	Tentative agreements:
To consider such cases for switching time mask:
· 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
· Define one time mask requirement for Case A and one time mask requirement for Case B and Case C
· Requirement with case A is not mandated if the switching time for case A is smaller than Case B.
Candidate options: None
Recommendations for 2nd round: None.

	Issue 1-1-2: Switching time mask for same carrier
	Tentative agreements:
For switching time mask for Case A, consider two transient periods 10us+10us for all SCS, and further discuss whether TA should be included or not.
Candidate options: None.
Recommendations for 2nd round: 
Further discuss whether TA should be included or not.

	Issue 1-1-3: Switching time for different carriers
	Tentative agreements: None
Candidate options:
· Option 1: 140us.
· Option 2:  Total switching time equal to PUSCH preparation time for SL to Uu switching and PSSCH preparation time for Uu to SL switching + RF switching time(140us) (R4-2117648)
Recommendations for 2nd round:
Further discuss whether the RF switching time occurs after PSSCH/PUSCH preparation time or simultaneously with PSSCH/PUSCH preparation time.

	Issue 1-1-4: Switching time mask for different carriers
	Tentative agreements: None
Candidate options:
· Option 1: To consider the time mask for different carrier in LGE paper R4-2112769.
· Option 2: To consider the time mask for different carrier in Xiaomi paper R4-2119251.
Recommendations for 2nd round: 
Further discuss whether to indicate TA in switching time mask.

	Issue 1-2-1: Configured transmitted power for intra-band con-current V2X operation in licensed band
	Tentative agreements: None
Candidate options:
· Option 1: CATT CR R4-2117404 – Consider TDM and FDM separately
· For intra-band V2X operation with TDM mode, each UE configured transmitted power specified for NR Uu and NR V2X should apply for NR uplink carrier and NR V2X carrier, respectively.
· The principle of configured power definition for inter-band V2X concurrent operation can be reused for intra-band V2X con-current operation with FDM mode.
· Option 2: Xiaomi CR R4-2119245.
· The intra-band concurrent operation with different carrier, the UE output power should be the sum of both NR carrier and NR V2X carrier and the upper power limit for one band should be used to limit the upper bound of the UE.
· The intra-band concurrent operation with different carrier, the UE output power should be either NR carrier or NR V2X carrier based on the test slot and the upper power limit for one band should be used to limit the upper bound of the UE.
· Option 3: Huawei CR R4-2119535.
· The configured output power requirement for NR-V2X intra-band con-current operation should cover different cases in both SL mode 1 and mode 2 for in coverage scenario.
· Option 4: LGE TP R4-2118095
· For TDM, RAN4 follow the existing configured Tx power for single carrier V2X UE
· Section 5.2.4.2.4 for FDM operation
Recommendations for 2nd round: Further discuss such two issues:
· Whether to add upper power limit, i.e. PPowerClass,con-current for PCMAX_H (p,q).
· Spec structure for specifying configured transmitted power for different intra-band cases, e.g. TDM/FDM or overlapping/non-overlapping cases

	Issue 1-3-1: MPR 
	Tentative agreements: None
Candidate options:
· Option 1: LGE paper R4-2117831.
· Revise MPR with Table 2.5 and Table 2.6 for Power Class 2 and MPR with Table 2.7 and Table 2.8 for Power Class 3.
· Option 2: Huawei paper R4-2118707.
· Option 3: Qualcomm paper R4-2117646.
· Based on these MPR measurements it is proposed that further discussion is needed to determine the MPR values to select for NR V2X intra-band con-current operation for each power class.
· As 2 PA operation cannot have lower MPRs than single PA operation the intra-band V2X MPR should be determined by the following formula:
- MPR = MAX(MPRsingle,NR, MPRV2X, MPRUu_SL_Intraband )
- As common RF hardware will be used for both intra-band V2X con-current operation and ENDC it should be determined whether the ENDC MPR specifications can be reused for V2X intra-band con-current operation.
Recommendations for 2nd round: 
Further discuss whether to reconsider MPR requirements for intra-band con-current operation.

	Issue 1-4-1: REFSENS
	Tentative agreements: None.
Candidate options:
· Option 1: To define the REFSENS requirements for intra-band con-current V2X operation in n79 (LG paper R4-2112769).
· Option 2: Follow guidelines from WAN discussions on DL carrier power imbalance for setting REFSENSE and other RX specifications for V2X intra-band con-current operation. (QC paper R4-2117646)
Recommendations for 2nd round: Companies to check whether Option 1 can be agreeable.

	Issue 1-5-1: Whether to send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.
	Tentative agreements: 
Not to send an LS to RAN1 on the agreement of not allowing the simultaneous UL Tx and SL Rx for contiguous and non-contiguous V2X intra-band con-current operation.
Candidate options: None
Recommendations for 2nd round: None



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

	[bookmark: _Hlk38546845]#1
	WF on RF requirements and sync issues for intra-band operation
	CATT

	#2
	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”

	R4-2118095
(TP on RF requirements for intra-band con-current V2X operation in licensed band)
	To be revised. 

	R4-2119245
(draft CR for TS 38.101-1 correction on intra-band concurrent operation)
	To be returned.

	R4-2117404
(CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-16))
	To be returned.

	R4-2117405
(CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-17))
	To be returned.

	R4-2117406
(Discussion and TP on configured transmitted power)
	To be returned.

	R4-2118707
(TP and Discussion on MPR requirements for intra-band con-current V2X operation)
	To be returned.

	R4-2119535
(draft CR for TS 38.101-1 Configured transmitted power for NR V2X intra-band con-current operation)
	To be returned.



Discussion on 2nd round (if applicable)

Companies views’ collection for 2nd round 
Open issues 

CRs/TPs comments collection
	CR/TP number
	Comments collection

	
	

	
	

	
	



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

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

	
	




Topic #2: Synchronous operation between SL and Uu
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2112769
	LG Electronics France
	Title: RF requirements for intra-band con-current V2X operation with NR PC5 and NR Uu in a licensed band
Proposal 3: RAN4 can concluded that 15us TA time difference as worst case between NR SL  transmission with 13us NTA offset in n79 ISD 500m cell. The all SCS waveform do not have any interference problem in its own device based on current RAN1 & RRM agreement. 
Proposal 4: For the SL transmission time alignment, RAN4 can keep the current RAN1 & RRM agreements as specified in section 12.2.3 in TS38.133.

	R4-2117649
	Qualcomm Incorporated
	Title: Timing reference for NR SL on SL enhancements
Observation1: UEs in RRC_IDLE mode or operating in NR V2X mode2 do not have access to UL timing
Observation2: Use of UL timing for SL may prevent Rel-16 SL UEs and Rel-17 SL UEs communicating with one another.
Observation3: 2 Two UEs using UL timing talking to 2 different gNBs may not be able to communicate with one another if their TAs are greater than a CP 
Observation4: When DL timing is used SL interference at the gNB can be mitigated by using mechanisms such as DL pathloss based power control and configurable number of gap symbols
Observation5: When using DL timing the interference to the gNB by a UE in close proximity is limited by the small timing misalignment. When far, though the time misalignment may be larger, the interference is kept small by the lower UE power reaching the gNB
Observation6: RAN4 discussed the timing issue for several meetings and could not reach a consensus
Observation7: RAN1 has not studied the use of UL timing as a reference in NR SL
Observation8: RAN1 has not been able to come to a consensus on the feasibility of using UL timing as a reference for NR SL transmission in Rel-17 and has no time in Rel-17 to do the required work if a switch to UL were to take place.
Proposal 1: Follow the Rel-16 agreement to align SL transmission with DL timing.

	R4-2119250
	Xiaomi
	Title: on synchronous operation between SL and Uu
Observation 1: As the NTA depends on the distance from UE to BS, we cannot set a fixed value of NSL_TA_offset to compensate the timing advance.
Observation 2: Use the maximum cell size to develop the largest value of NSL_TA_offset might over compensate the timing advance and still the interference cannot be eliminated.
Proposal: Adjusting NSL_TA_offset cannot solve the issue caused by different timing alignment.



Open issues summary
Based on above contributions, the following sub-topic and issue regarding synchronous operation between SL and Uu are summarized.
· Sub-topic 2-1: SL transmission timing 
· Issue 2-1-1: SL transmission timing 
Sub-topic 2-1: SL transmission timing 
Issue 2-1-1: SL transmission timing 
· Proposals
· Option 1: Follow the Rel-16 agreement to align SL transmission with DL timing. But NTA_offset is 0 us in licensed band. (NSL_TA =0, NTA_offset = 0)
· Option 2: Follow the Rel-16 agreement to align SL transmission with DL timing. NTA_offset is allowed for NR SL UE  in licensed band (NSL_TA =0, NTA_offset in Table 7.1.2-2 in TS38.133 for NR Uu)
· Recommended WF
· TBA

Companies views’ collection for 1st round 
Open issues 
Issue 2-1-1: SL transmission timing 
	Company
	Comments

	Qualcomm
	We support following the Rel-16 agreement to align SL transmission with DL timing.  
Our understanding this that the same NTA_offset should apply to both the UL and SL. When NTA_offset is the same for UL and SL the overlap region in terms of time is the same no matter the NTA_offset value and is determined by the cell radius. We believe that this issue requires more discussion.

	Huawei, HiSilicon
	We know there is no consensus during the discussion in RAN1 for the timing LS. For the reason of non-backward compatible, it is not convincible, as there is no NR V2X deployment yet. But we understand that RAN1 is heading to the completion of Rel-17 SL enhancement, thus we can accept that the SL is aligned with DL as the manner in Rel-16, but with some clarification in the spec that in some scenarios it could cause interference to UL. 
Regarding option 1 and option 2, after conclusion of SL timing, TA_offset should be left to RRM session for further decision. 

	LGE
	We are same view with Qualcomm, the same NTA_offset shall be considered for NR SL and NR Uu in licensed band. So the option 2 is good way to specify the NTA_offset value for NR SL UE in TS38.133 and it will be remove the interference problem between NR transmission and SL reception in overlapped case.

	CATT
	Based on RAN1 reply LS, it is rather difficult to change SL timing in Rel-17. Considering the situation, we also prefer to add some clarification in the spec to indicate interference. 
The interference cannot be mitigated in some scenarios even if NTA_offset reuses that of NR Uu.
LGE: To CATT: what is the expected inference scenarios when RAN4 assumed NTA_offset for NR SL which is from NR Uu?
In our observation, up to 2km cell range, the interference problem for all SCS waveform can be mitigated by the punctured one symbol in n79.
CATT: To LGE, we think this will have RAN1 spec impact if NTA_offset of SL follows that of Uu.
In such a case, SL transmission time is no longer aligned with DL timing. Based on RAN1 reply LS, it would not be appropriate to do this at the current stage. It can be left to RRM session for decision. 


	Xiaomi
	Firstly we believe that change the NTA_OFFSET will have RAN1 impact and the REL-17 timeline is not appropriate to have this further change.
Secondly, based on LGE paper calculation, the TA = 19.6us with 6.6us of 1km cell range and 13.3us TA_offset. In this case, the one symbol gap as (71.4us for SCS 15kHz, 35.7us for SCS 30kHz, 17.9us for SCS 60kHz) is quite enough to cover this interference issue with 15kHz and 30kHz SCS. The only problem is the 60kHz but with only 1.7us will be impacted. With that we think changing the NTA_offset is too much for this special case.
LGE: to Xiaomi: You are wrong calculation the interference range. The only 6.6us is the impacted time domain by NR Uu transmission. So enough time gap 11.3us are observed in 60kHz SCS.
So, all all SCS waveform of NR SL can be mitigated by the punctured one symbol in n79.

	Vivo
	We agree to follow the Rel-16 agreement to align SL transmission with DL timing. For TA_offset , it should be left to RRM session for further decision. 



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

	
	

	
	

	
	

	
	

	
	

	
	



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

	Sub-topic#1
	Tentative agreements:
Candidate options:
Recommendations for 2nd round:

	Issue 2-1-1: SL transmission timing 
	Tentative agreements:
· [Align SL transmission with DL timing
· Add note in TS or TR that for some scenario there will be interference]
· Agree following RAN1 Rel-16 specification for NTA-offset in RF session.
· If RAN1 impact is identified, revisit this agreement
Candidate options: None
Recommendations for 2nd round: 
RAN4 need further discuss which operating scenarios will be impacted by own interference problems and which specification will capture the note for the own interference problems in license band.

	
	

	
	



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

	
	
	



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)
Companies views’ collection for 2nd round 
Open issues 

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

	
	

	
	

	
	



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”

	
	

	
	



[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 RF requirements and sync issues for intra-band operation
	CATT
	Capture switching time mask, configured transmitted power, REFSENS and sync issue.

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



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2118095

	TP on RF requirements for intra-band con-current V2X operation in licensed band
	LGE
	To be revised.
	

	R4-2119245
	draft CR for TS 38.101-1 correction on intra-band concurrent operation
	Xiaomi
	To be returned.
	

	R4-2117404
	CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-16)
	CATT
	To be returned.
	

	R4-2117405
	CR for TS 38.101-1, Correction on configured transmitted power for inter-band V2X concurrent operation (Rel-17)
	CATT
	To be returned.
	

	R4-2117406
	Discussion and TP on configured transmitted power
	CATT
	To be returned.
	

	R4-2118707
	TP and Discussion on MPR requirements for intra-band con-current V2X operation
	Huawei
	To be returned.
	

	R4-2119535

	draft CR for TS 38.101-1 Configured transmitted power for NR V2X intra-band con-current operation
	Huawei
	To be returned.
	



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
	

	
	
	
	
	

	
	
	
	
	



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)
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