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1	Agenda of NR V2X service with sidelink in rel-16
First ad-hoc meeting (Tuesday 4 pm – 6 pm)
1) UE RF core requirements for NR V2X (80 min.)
· R4-1912887	TP on General Tx/Rx requirements for NR V2X UE, LG Electronics
2) Operating scenarios and priority of NR V2X (40 min.)
· R4-1912877, “TP on V2X operating scenarios for NR V2X,” 	LG Electronics
Second ad-hoc meeting (Thursday 1:30 pm – 3:30 pm)
3) Related LS issue (50 min.)
· R4-1912888, “Reply LS on AGC settling times for PSFCH,” 		LG Electronics
· R4-1912873, “Reply LS on UL-SLprioritization for V2X UE,” 		LG Electronics
· R4-1912874, “Reply LS on NR V2X cross-RAT configuration,” 		Huawei
· R4-1912876, “Reply LS on simultaneous transmission of PSFCH,” 	Qualcomm
· R4-1912886, “Reply LS on transient period for S-SSB design,” 			CATT
4) Framework for NR V2X (30 min.)
5) Other issue (In-device coexistence, channel raster, 20 min.)
· R4-1912880 WF for channel raster and sync raster for NR V2X for band n47 and licensed bands,																		Vivo
2 
UE RF core requirements at n47 band
· R4-1912887	TP on General Tx/Rx requirements for NR V2X UE, 		LG Electronics
· R4-1911521	[V2X] TP on subclause title for NR V2X,  						Huawei
· R4-1910979	TP for Tx requirements for NR V2X,							CATT
· R4-1911494	[V2X] TP on output RF spectrum emissions for NR V2X in band n47, 	Huawei
· R4-1911495	[V2X] TP on maximum output power requirements and MPR simulation assumption for NR V2X in band n47, 																		Huawei
· R4-1910980	TP for Rx requirements for NR V2X, 											CATT
· R4-1912477	RF Requirements for V2X,					  							Qualcomm
· R4-1911455	General Tx/Rx requirements for NR V2X UE,						 LG Electronics
· R4-1912514	On switching time between LTE SL and NR SL, 					Huawei
· R4-1912343	On UE PSFCH Output power and Spectrum emission mask, 	LG Electronics

Discussion:
For the ACS/Bloking/Spurious response/intermodulation, RAN4 need to decide to follow existing LTE V2X at ITS spectrum or NR Uu requirements.
Chair: Based on LGE draft TP, RAN4 defined NR V2X UE RF core reuqirements.
HW: in MPR, we just remained 2 meeting to complete NR V2X WI. So initial MPR simulation results are needed to derive MPR level.
LG: The proposed simulation assumptions are not aligned with RAN1 discussion. They still on ging discussion the allocation of PSCCH and PSSCH. So it is removed and need to update after RAN1 decision.
QC: The PSDlevel between PSSCH and PSCCH also not decided in RAN1. Need to remove the row in table. Also 64-QAM is not decide wether or not support in this WI. So consider 64-QAM with square bracket.
LG: The multiple SCS can consider and the CIM level need to clarify.
Chair: the A-MPR and configured Tx power need to more RAN1 input to define the detail requirements. So it will be updated based on RAN1 decision.
QC: In LTE V2X, the min. output power was defined as -30dBm. 
LG: The min. output power based on NR Uu requirements. If RAN4 would like to follow LTE V2X requirements, then we can revised as -30dBm. How about the min. power at 40MHz CBW?
HW: Yes, the -30dBm is reasonable for 10/20MHz CBW with square bracket.
QC: [-27]dBm is candidate level for 40MHx CBW. Also need to add the average measurement time with 1ms for min. output power
QC: Also need to add the the average measurement time with 1ms for transmit off power.
HW: For the transmit modulation quality, the UE output power was defined as min. output power levels in table 8.1.9.2.1-2.
LG : Right, this is need to change with table number
HW: For UE-to-UE coexistence Table, RAN4 already agreed not to add the duplicate band number between LTE and NR. So just need to add n77, n78, n79 for NR protected bands.
Chair: further check the agreement in RAN4, then we can remove the duplicate NR bands in protected band lists.
HW: Also the Note2 was depend on the required A-MPR to protect the band. So RAN4 need more analysis to decide the frequency range. Need to yellow highlighted.
HW: we missed the transmit intermodulation requirements for NR SL transmission.
LG: Yes, the requirement was specified in LTE V2X operation. So we will add transmit intermodulation requirements. 
QC: For the REFSENS requirements, WF mentioned that need further discussion with RAN1 agreements. So it is premature to add the equation and others.
LG: Based on RAN1 decesion, RAN4 decide the SNR point and Lcrb, so these parameters are FFS and other parameters not depend on RAN1 agreements.
HW: for the maximum input level, NR V2X consider CP-OFDM and high modulation, then RAN4 need to relax the level compare to LTE V2X.
QC: the Max. output power was same as LTE V2X and NR V2X. So not critical impact to the max. input level.
LG: Based on these analysis, RAN4 can define the range between -22dBm to -25dBm and the RMC is FFS.
Chair: For the ACS/Bloking/Spurious response/intermodulation, RAN4 have two options. RAN4 welcome to interesting companies view on it.
Option1: follow existing LTE V2X at ITS spectrum
Option2: follow existing NR Uu requirements.
QC: Baseline was fine as option1 with square bracket all these requirements, and we need further check these level and test configuration.
HW: No objection on proposed ACS levels and test configurations.
Chair: The R4-1911521 by Huawei can be acceptable except the skeleton in NR V2X UE Tx and Rx requirements in FR1. The system parameters part can be updated by this proposal. So HW need to revised Tdoc number for this one.
HW: Yes, we just treat the skeleton of system parameters.
Chair: For the switching time, HW proposed 140us for LTE SL and NR SL TDM operation at n47 band. However, RAN4 already has some agreement for the switching time for intra-band EN-DC with TDM operation according to RF architecture. So need to claify the levels.
HW: In 120us, RAN4 do not add transient period. So 140us are proposed.
LG: Firstly, RAN4 need to more clear understanding why this switching time is need or not based on UE RF architecture. Then we can define the detail switching time for NR V2X UE.

Agreements:
·  Revised TP on General Tx/Rx requirements for NR V2X UE (R4-1912887) is acceptable.
·  Need to revise the TP on subclause title for NR V2X (R4-1911521) to treat the system parameters
3 
NR V2X operating scenarios and priority for NR V2X
·  R4-1912877, “TP on the operating scenarios for NR V2X Service,” 			LG Electronics
· Proposal 1: RAN4 should focus on the 5G V2X UE RF core requirements for single carrier operation as 1st priority.
· Proposal 2: The con-current operation between 5G NR V2X SL and other system can be treated as 2nd priority. And 2nd & 3rd priority are proposed as following for con-current operation.
· 2nd priority in con-current operation (with ITS spectrum): 
· Case 3A: NR V2X PC5 (at n47) + NR/LTE Uu (at licensed bands) on inter-band con-current operation
· NR V2X PC5 (at n47) + NR Uu(at licensed bands)
· NR V2X PC5 (at n47) + LTE Uu(at licensed bands)

· 3rd Priority for con-current operation (without ITS spectrum):
· Case 3B: LTE Band 47 PC5 + NR Uu (at licensed bands) : need to study on RAN4 impact when NR Uu control the LTE sidelink operation since the agreed WID did not reflect RAN4 impact
· Case 3C& Case 3E: NR V2X PC5 (at n47) + LTE/NR Uu (at licensed bands) on inter-band or intra-band combination
· NR V2X PC5 (at licensed bands) + LTE Uu (at licensed bands)
· NR V2X PC5 (at licensed bands) + NR Uu (at licensed bands)

Discussion 
VF: we proposed some revision on the proposal 1 and proposal2 to add single carrier and con-current operation RF requirements at licensed band.
LG: the proposal is not aligned the coexistence evaluation results at licensed bands. In coexistence results, some T-put loss and PRR loss were observed at case 5 and case 6.
Chair: In adjacent carrier between NR Uu and NR SL, RAN4 need tight ACLR requirement as similar as Power class 2 UE to protect the legacy system. If RAN4 do not specify more tighten RF requirements, then we do not guarantee the legacy system performance.
VF: For example, B38 whole band can be used as dedicate channel for NR V2X SL operation. Then there was no legacy UE and system.
Chair: B7 and B38 are adjacent. So the same situation are expected. In case, B7 will be impact to V2X security message receiving. Then it also problem to the V2X UE.
VF: Same RF requirements at ITS spectrum can be used for NR V2X SL at licensed bands. Then it is quite simple to specify the RF core requirements.
LG: RRM core requirements also needed for NR V2X operation at licensed band. But it is also quite big issue wether or not reuse and some different scenarios between ITS spectrum and licensed bands.
VF: Need to add licensed bands in which the entire band is allocated for SL operation in a region as 1st priority.
Chair: Do you have any objection on it?
CMCC: need to remove the specific conditions for NR licensed band.
LG: Then the coexistence evaluation results at licensed bands say that the scenario is not allowed due to not protect legacy bands.
HW: Need to add LTE SL(at B47) + NR SL(at n47) as TDM transmission with simultaneous reception.
HW: Split the 1st priority in proposal 1.
CMCC: We need further discussion on proposal 1.

Agreements
No agreements for the operating scenarios and priority 
RAN4 need further offline discussion based on revised version.
1st prioirty
· Single carrier operation at n47
· And single carrier operation at licensed band which was dedicated SL operation in a region
· LTE SL and NR SL operation at n47

4 
Related LS issues for NR V2X
· R4-1912888, “Reply LS on AGC settling times for PSFCH,” 		LG Electronics
· R4-1912873, “Reply LS on UL-SLprioritization for V2X UE,” 		LG Electronics
· R4-1912874, “Reply LS on NR V2X cross-RAT configuration,” 		Huawei
· R4-1912876, “Reply LS on simultaneous transmission of PSFCH,” 	Qualcomm
· R4-1912886, “Reply LS on transient period for S-SSB design,” 			CATT

4-1. AGC settling time for PSFCH
RAN4 has studied the AGC settling time for PSFCH signals generated from low PAPR sequences with length of 12 and 24, which are transmitted in 1 or 2 PRBs. The results indicate that AGC settling time similar to 10RB wide CP-OFDMA signal [4] can be achieved with PSFCH signals that are 2 RBs wide.
In case that 1 RB PSFCH signal is used one symbol AGC settling time is achievable for all SCSs.
· 
· AGC settling time for PSFCH can be:
A. For single CC using PSFCH sequences transmitted in 2 RBs
i.  35 usec for 15 kHz SCS
ii.  35 usec for 30 kHz SCS
iii.  18 usec for 60 kHz SCS
B. PSFCH12 transmitted in interleaved manner in 2 RBs provides AGC vice better performance than PSFC24 transmitted in 2 RBs.
C. RAN4 has not studied the multicarrier cases.


Discussion 
Futurewei: remove the second sentence in this LS.
LG, Intel: In order to compromise, the second sentence is needed.
LG, QC: no see a problem for keeping the second senctence in the LS


Agreements
Agreed as it is
4-2. UL-SL priority for NR V2X UE
Agreeable for A1/A2/A3/A4 as below?
Q1: For the two scenarios agreed by RAN2 for NR-UL/NR-SL prioritization (i.e., 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget), are they valid scenarios for prioritization from RAN1/4 perspective?
A1: Currently RAN4 does has not concluded the coexistence evaluation results in SL operation using licensed bands. If the evaluation results indicate feasibilitythe conclusion is acceptable to deploy SL operation in licensed band, then the same carrier both scenarios are not precluded when UL and SL Tx.
 are TDMed. However, for FDMed between the UL and SL Tx, it is not feasible due to self-interference problem.
Q2: For the second scenario agreed by RAN2 for LTE-UL/NR-SL and LTE-SL/NR-UL prioritization, (i.e., when UL TX and SL TX (in different carrier frequency) share TX chains and power budget), is it a valid scenario for prioritization from RAN1/4 perspective? 
A2: Scenarios with UL TX and SL TX in different carrier frequency 2 would be feasible with TDM manner provided that LTE-UL/NR-SL is deployed in adjacent carrier. In case, RAN4 assume the shared Tx chains but power budget is independently operated. Also LTE-SL/NR-UL is not valid under licensed band since LTE-SL is only allowed in ITS band in LTE V2X.
Q3: Additionally, for LTE-UL/NR-SL and LTE-SL/NR-UL prioritization, is the scenario of “UL TX overlaps in time domain with SL TX in the shared/same carrier frequency” valid or not from RAN1/4 perspective? Please note that RAN2 raise a similar question in R2-1911680, but for another issue, i.e., cross-RAT sidelink configuration.
A3: Scenarios with UL TX and SL TX in the shared/same carrier frequency 1 is general one of the use case in licensed band since operator has restricted operating frequency. Also RAN4 still ongoing discussion the coexistence evaluation of NR SL operation in licensed bands. So they do not allocate dedicated V2X SL operating frequency range in licensed bands. Similar to A1, only TDM manner between UL Tx and SL Tx is allowed for LTE-UL/NR SL prioritization in both sScenario 1s if RAN4 allow the NR SL operation in licensed bands.

Q4: Till now, the RAN2 conclusion on UL/SL prioritization is limited to the prioritization between MCG UL and MCG SL. Besides that, from RAN1/4 perspective, is there a need to separately consider SCG UL and MCG SL prioritization, e.g., for the scenario of “when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency” and/or “when UL TX and SL TX (in different carrier frequency) share TX chains and power budget”? Q4 includes the following scenarios:
· SCG NR-UL and NR-SL under control of MCG;
· SCG NR-UL and LTE-SL under control of MCG;
· SCG LTE-UL and NR-SL under control of MCG;
A4: The 1st and 3rd cell group combination are valid. The 2nd combination is invalid since LTE-SL is not permitted in licensed band in LTE V2X. Regarding MR-DC scenarios with UL/SL, the answers for Q1 to Q3 are applicable as well.Basically, TDM manner do not any impact to the NR-SL and NR-UL or NR-SL and LTE-UL.


Discussion
A1) 
Futurewei: TDM manner should be removed in A1
Chairman: Is FDMed possible scenario with small gap between SL Tx and Uu Tx?
HW: yes, it is valid when considering implementation
Intel: it is not valid from our side
QC: We also not possible with FDM manner


Agreements
No agreements for the operating scenarios and priority 
RAN4 need further offline discussion in this meeting.

4-3. NR V2X cross-RAT configuration
Agreeable for the follow feedback?
Question 1: For case 1, where the LTE Uu controls NR SL, RAN2 would like to check with RAN4 whether LTE Uu can share the same frequency with NR SL? 
Answer 1: It is RAN4’s understanding that case 1 only occurs for licensed band, where LTE Uu can share the same frequency with NR SL. It is noted that co-existence study for licensed band is still ongoing in RAN4, the conclusion of the study will be informed to RAN2 later. 

Question 2: For case 2, where the NR Uu controls LTE SL, RAN2 would like to check with RAN4 whether NR Uu can share the same frequency with LTE SL?
Answer 2: As NR Uu (at licensed bands) and LTE SL (at Band 47 only) are supported in different operating bands, this case is not possible to share same frequency can be excluded. 

Discussion
QC: concern on channel raster
Chariman: it can be reused from NR-U 


Agreements
Agreed as it is 
4-4. Simultaneous transmission of PSFCH
· R4-1912876, “Reply LS on simultaneous transmission of PSFCH,” 	Qualcomm
RAN1 agreements
· This is applicable for unicast and groupcast including options 1/2.
· FFS: 1 PRB or multiple PRBs is/are used for this PSFCH format
· Select N PSFCH(s) transmissions based on priority rule
· Priority rule is based on at least priority indication in the associated PSCCH/PSSCH.

Need to study which scenarios are feasible in RAN4 perspective
· Scenario 1: Multiple PDSCH with contiguous allocation : MPR problem
· Scenario 2: Multiple PDSCH with non-contiguous allocation : IBE problem, high MPR problem

Firstly, RAN4 need to make simulation assumptions to evaluate the simultaneous transmission for PSFCH. For the contiguous allocation in scenario 1, restricted RF impact is expected compare to scenario 2. So RAN4 send LS as follow

QC proposal was modified as for reply LS
RAN4 would like to inform RAN1 that N>1 simultaneous transmission could be possible. Currenlty RAN4 does not have RF requirements to support number N>1 of simultaneous PSFCH trasnmssion. Some limitations to support number N>1 of simultaneous PSFCH trasnmssion listed below:
1. The power of each PSFCH trasmitted relative to the other simultaneous PSFCH transmitted could limit the maximum number of simultaneous transmissions. (e.g. Same PSD or different PSD)
1. For contiguous & discontiguous transmissions N>1 could be supported and MPR, AMPR, IBE are some of the RF specs which need to be studied in RAN4.
1. The requirements for contigous & non-contiguous transmission could be different 
1. For non-allocation RBs transmission MPR/A-MPR could be higher compared to contiguous allocation of PSFCH


ACTION: 	
RAN4 respectfully asks RAN1 to take into account above information for discussion on sidelink HARQ feedback.

Discussion
QC: no need to have 3b
HW: transmission power should be the same when N >1 and we need to limit # of N
LGE: our simulation results focus on both contiguous and non-contiguous case
LGE: remove the section 2 a and 2 b or just keep this content as it is



Agreements
The contents of #1 and #2 are agreeable and RAN4 need further discussion on 2a and 2b as below.
RAN4 would like to inform RAN1 that N>1 simultaneous transmission could be possible. Currenlty RAN4 does not have RF requirements to support number N>1 of simultaneous PSFCH trasnmssion. Some limitations to support number N>1 of simultaneous PSFCH trasnmssion listed below:
1. The power of each PSFCH trasmitted relative to the other simultaneous PSFCH transmitted could limit the maximum number of simultaneous transmissions. (e.g. Same PSD or different PSD)
1. For contiguous & discontiguous transmissions N>1 could be supported and MPR, AMPR, IBE are some of the RF specs which need to be studied in RAN4.
3. The requirements for contigous & non-contiguous transmission could be different 
3. For non-allocation RBs transmission MPR/A-MPR could be higher compared to contiguous allocation of PSFCH

4-5. Transient period for S-SSB design
· R4-191xxxx, “Reply LS on transient period for S-SSB design,” 			CATT
RAN1 Agreements:
· NR S-SSB structure for NCP is as follows:
[image: ]
· For the case of ECP, the structure is the same as the above except that the number of PSBCH symbols after S-SSS is only 6
Send LS to RAN4 with the above agreements, and add:
· It is up to RAN4 to decide whether a transient period is necessary or not. If so, to address the transient period, one possibility is to shift the symbols starting the first S-SSS symbol by at least one symbol. 
The following parameters are assumed for evaluation:
· Power Difference for S-PSS and S-SSS symbols:
· Opt.1) MPR values: S-PSS = 0 dB, S-SSS = 3 dB;
· Opt.2) MPR values: S-PSS = 3 dB, S-SSS = 3 dB
· Opt.3) companies to report the assumed MPR values
· 
Generally RAN4 assume the transient period is needed when the transmitted power level was changed. But the power change only allow slot basis not symbol basis.
In D2D, SL-SSS (Gold sequence) have different MPR with 4dB difference compare to SL-PSS (ZC sequency). 
So the MPR difference can be reduce as 2~3dB between S-PSS and S-SSS for NR V2X.
Also in RRM session, they will discuss the performance of detection probability of S-SSB based on the two options. The detection probability results shall be reflect to send LS to RAN1.

CATT reply LS
RAN4 would like to thank RAN1 for the LS on the transient period in NR V2X S-SSB design. Based on the previous simulation results, the PAPR of S-SSS is higher than that of S-PSS by 5dB at 99.9% CDF point, while it is almost the same as that of PSBCH. As a result, a transient period is essential between S-PSS and S-SSS or PSBCH to alleviate the performance impact on the S-PSS and S-SSS detection. 
From RAN4 perspective, it is proposed to insert one PSBCH symbol between S-PSS and S-SSS. Inserting one PSBCH symbol between S-PSS and S-SSS symbols can not only reduce the performance impact on S-SSS detection arising from the transient period but enable S-PSS to assist S-SSS detection in close proximity. Besides, only one PSBCH symbol distributed between S-PSS and S-SSS lays a small burden upon the UE buffering capability. Considering the higher priority of S-PSS, the transient period between S-PSS and PSBCH should be implemented in the PSBCH symbol to reduce the impact on S-PSS detection performance as much as possible.

Discussion
HW: we don’t need to introduce transient period for S-SSB design.
QC: on the top of the HW’s comment, we don’t need to introduce transient period b/c the power is the same.
LG: same view that no transient period is required when the same power is assumed.
CATT: firtst check whether there is power difference between S-PSS and S-SSS or not.mo
CATT: do not agree with HW b/c the performance of S-PSS is more important
QC: we need to look at both side of S-PSS and S-SSS and we want to keep the power as the same.
Futurewei: no need to introduce the transient period at this moment
Intel: we need to take both (S-PSSS and S-SSS) in account so the transient period is not need.
QC: Based on the assumption that the power is the same across the slot, the transient period is not need.
LG: we need to further check from simulation campaign
QC: one suggestion from our side as follows:
A- MPR slot = max A-MPR across the all symbos
No transient period is need based on the assumption above.
LG: one suggestion 
Transient period is required when there is power change -> agreeable?
QC: In spec, when there is power change, transient period is required. Howerver, we assume that there is no power change.


Agreements
No agreements for the Transient period for S-SSB.
Need further offline discussion

5 
Framework of NR V2X
· In RAN4-91 & 92BIS meeting, V2X operation in licensed bands is being discussed. 
· This understanding makes it clear on focusing the exact scenarios and RF specs.
R4-1912513	On UE framework for NR-V2X in licensed bands, 						Huawei
R4-1911453	Consideration on RF architecture for NR V2X UE, 					LG Electronics
5.1 Single carrier operation at licensed band
· Wether or not allowing of NR V2X SL operation should be decided by coexistence evaluation results.
5.2 Single carrier operation at n47
RAN4 already made consensus that NR V2X can coexist with LTE V2X or DSRC in ITS spectrum (n47) in previous RAN4 meeting

5.3 Con-current operation between NR Uu at licensed bands and NR SL at n47


Discussion
QC: we also need to consider for B47 not only n47 
QC: all the architectures should have both downlink paths for LTE and NR
HW: need to consider both SL and UU for RF architecture 
DISH: Q to QC Do we need to consider both LTE and NR V2X? 
LG: propose to focus on single transmission at this time
QC: we should also have the architecture for LTE V2X
Chairman: we just want to introduce the basic architecture for NR V2x
· Inter-band con-current operation can be considered as 2nd priority to define UE RF core requirements.
· FDM manner between NR Uu (at licensed bands) and NR SL (at n47) will be considered 
· If the self-interference problems by harmonic/IMD products are observed, then the band combo could not introduce or define MSD level.
5.4 Con-current operation between NR Uu and NR SL at licensed bands



· Wether or not allowing of NR V2X SL operation at licensed band should be decided by coexistence evaluation results.
· Intra-band con-current operation shall consider TDM manner between NR Uu and NR SL at licensed bands.

For FDD in licensed band
· NR Uu and NR SL within adjacent carrier, will be impact to self interference problem since NR Uu transmission impact to NR SL reception as below


· When RAN4 agree only TDM manner between NR Uu and NR SL in same carrier, then do not need to define self-interference problem.

Q1) Does RAN4 allow intra-band NR Uu and V2X SL in a same carrier or adjacent carrer in FDD band?
A1) Valid as TDM manner between NR Uu and NR SL.

Q2) if need to support the intra-band NR Uu and V2X SL in same carrier or adjacent carrer in FDD, what is the expected RF architecture? 
· Option1: Shared RFIC
· Option2: Separate RFIC
A2) option1 is valid. Evenif RAN4 consider separate RFIC, the adjacent Uu UL transmission will be impact to self desensed problem to NR SL Reception case. So these self-desense problem is not solved in the RF architecture.

Discussion
QC: we need to further check about the questions and can discuss them in the next meeting
LGE: okay to discuss about other RF architecture. 
QC: maybe some requirements can be different and we can futher discuss about it.
HW: can lead to different RF architecture and should not preclude any possible RF architecture
QC: we need more time to check about the future basic RF architecure



For TDD in licensed band
· For TDD licensed band operation when LTE/NR Uu and NR V2X use the same  carrier in a licensed band 
· Two separate Tx/Rx chains for LTE/NR Uu and NR V2X
· Single chain for both LTE/NR Uu and NR V2X operating in TDM 

Q3) What is difference between single RFIC and separate RFIC in same band? Which operator has wide TDD bands to support V2X SL and NR Uu at licensed band?
A3) In TDD band, separate RF architecture also have addressed issues as below
· Power imbalance problem 
· Different numerology issue
· Synch source problem between Uu UL transmission and V2X SL transmission
So TDM operation with shared RF chain will be consider intra-band V2X con-current operation in TDD band

Q4) Does RAN1 assume the diffierent numerology between NR Uu and NR V2X or LTE Uu and NR V2X in same band? What is RAN4 preference for the numerology between NR Uu and NR V2X or LTE Uu and NR V2X in same band?
A4) RAN1 assume NR V2X will be operated with 30kHz/60kHz SCS at both n47 and licensed bands. So the different numerology issue should be solved in licensed band. To support multiple SCS between NR Uu and NR SL, RAN4 shall consider TDM operation with shared RF chain for intra-band V2X con-current operation in TDD licensed band.


Agreements:
No agreement, RAN4 will further discussion based on their preferred basic RF architectures at next RAN4 meeting.
6 
Other issues (In-device-coexistence, channel raster)
· R4-1912302	On indevice coexisting,  											Ericsson
· R4-1912307	TP on Indevice Coexistence, 										Futurewei
· R4-1912880	WF on channel raster & sync raster for NR V2X				Vivo
RAN1 Agreements in RAN1 AH1901[2]:
The frequency location for S-SSB is (pre-) configured
· Note: it implies that there is no intended hypotheses detection in frequency location of S-SSB performed by the UE for a carrier in a given band
· Note: the potential frequency locations for the (pre-)configured frequency location may be restricted, up to RAN4

Channel raster 
· For n47
· Option 1: Channel raster for n47 should be based on general channel raster definition in NR which is SCS based channel raster.
· The co-existence of LTE when the channel is shared should be considered and frequency shift is FFS.
· Option 2: Considering 5.9 GHz channel allocation ECC issued, 5MHz step size between channel raster need to be considered to support 10/20/40MHz CBW.
Regardless of options, the Following additional shift should be introduced in NR V2X to align integer multiple of SCS between NR V2X and LTE V2X at n47
· frequencyShift7p5khz due to waveform difference
· +5kHz/-5kHz to optimize system performance 

· For licensed band
· Reuse NR Uu channel raster for sidelink in the NR V2X licensed bands
· The co-existence of LTE Uu when the channel is shared should be considered and frequency shift is FFS.
· frequencyShift7p5khz should be introduced in NR V2X to align integer multiple of SCS between NR V2x and LTE Uu at licensed bands

Discussion
Vivo: we propose the option 1
Vivo: let’s define channel raster first for n47
Chairman: reuse the channel raster for n47 from NR-Uu?
No objection
Vivo: we do not define specific frequency shift for n47 and why do we need two different frequency shift?
LG: To align SCS, we need two different frequency shift for n47.
Vivo: 5KHz is not useful for synch raster
HW: both frequency shifts will be needed
QC: need more time to check
Vivo: we can reuse NR Uu channel raster and for frequency shift, we need more time to check

Synch raster 
· For n47
· Do not define sync raster for NR V2X band n47.
· Send LS to RAN1 and RAN2 to inform:
· RAN4 do not define sync raster and S-SSB frequency location to S-SSB resource element mapping for NR SL interface in band n47.

· For licensed band
· Do not define sync raster for SL interface in NR V2X licensed bands.
· Send LS to RAN1 and RAN2 to inform:
· RAN4 do not define sync raster and S-SSB frequency location to S-SSB resource element mapping for NR SL interface in licensed bands.

Discussion:
CATT: we do not want to define sync raster for n47 and send an LS to RAN1
Vivo: sending an LS to RAN1 is needed in this meeting
LGE: at this time, we do not want to send an LS to RAN1
Vivo: Based on the agreement from RAN1, an LS about sync raster to RAN1 is needed
QC: we are not ready to send an LS b/c still discussing on the frequency shift (FFS)
Vivo: frequency shift is not related to sync raster
LGE: about an LS to RAN1, is it going to have only sync raster content in the LS?
Vivo: Yes
QC: I need to check first before making decision
QC: what will be the content of LS?

Agreements:
Channel raster 
· For n47
· Option 1: Channel raster for n47 should be based on general channel raster definition in NR which is SCS based channel raster.
· The co-existence of LTE when the channel is shared should be considered and frequency shift is FFS.
· For licensed band
· Reuse NR Uu channel raster for sidelink in the NR V2X licensed bands
· The co-existence of LTE Uu when the channel is shared should be considered and frequency shift is FFS.
Synch raster 
· For n47 and licensed band
· [bookmark: _GoBack]Do not define sync raster for NR V2X band at both n47 and licensed bands.
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