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Introduction
In this paper, RAN4 treat the 5G V2X UE transmitter/Receiver requirements and rapporteur inputs.
The provided technical docs list of email discussion are shown in Reference in the end of the paper.
Candidate target of email discussion for 1st round are listed as following
· 1st round: Focus on UE Tx/Rx requirements for single carrier for NR V2X Service in rel-16
· Topic #1: V2X UE Tx requirements for single carrier
· Sub-Topic #1-1: MPR/A-MPR for PSSCH/PSCCH for PC3
· Sub-Topic #1-2: MPR/A-MPR for PSFCH for PC3
· Sub-Topic #1-3: MPR/A-MPR for S-SSB
· Sub-Topic #1-4: Configured Tx power 
· Sub-Topic #1-5: On/Off Time Mask
· Sub-Topic #1-6: Tx diversity 
· Topic #2: UE Rx requirements for single carrier
· Sub-Topic #2-1: REFSENS 
· Sub-Topic #2-2: Max. input level
· Sub-Topic #2-3: ACS & Other Rx requirements
· Topic #3: Others 
· Sub-Topic #3-1: UL-SL prioritization for 5G V2X UE 
· Sub-Topic #3-2: In-device Coexistence
· Sub-Topic #3-3: Power class 2 NR V2X UE
· Sub-Topic #3-4: TR and TS structure
· Sub-Topic #3-5: Other

· 2nd round: RAN4 will be discuss based on the WF and draft CRs for Topic #1,#2 and #3
· In Topic#1, 3 WFs will be mainly discussed to define MPR/A-MPR for each channel transmission
· In Topic#2, Corresponding TPs for REFSENS and WF on Max. input levels will be discussed to define REFSENS and Max. input level and others
· In Topic#3, RAN4 treat reply LS on UL-SL priority and WF on TR/TS spec. structures

These related Tdocs for 2nd round were listed as below

	T-doc lists for Topoc #1

	T-doc number
	Company
	Title

	R4-2005223
	LG Electronics 
	WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission

	R4-2005224
	Huawei
	WF on MPR/A-MPR requirements for simultaneous PSFCH transmission

	R4-2005225
	Qualcomm
	WF on MPR/A-MPR requirements for S-SSB transmission

	R4-2005226
	LG Electronics
	TP on remaining issues for NR V2X UE (revision of R4-2003235)

	R4-2005227
	Qualcomm
	Draft CR on Tx diversity for NR V2X UE (revision of R4-2004468)

	R4-2005228
	LG Electronics
	Draft CR on NR V2X UE requirements for single carrier (revision of R4-2003840)

	R4-2005229
	LG Electronics
	Formal CR on introducing NR V2X UE RF core requirements in rel-16 (revision of R4-2003237)

	T-doc lists for Topoc #2

	R4-2005230
	CATT, Huawei 
	WF on max. input levels for NR V2X UE at n47

	R4-2005632
	LG Electronics
	TP on REFSENS requirements (revision of R4-2003238)

	R4-2005633
	CATT
	Draft CR for remaining issues on Rx RF requirements for NR V2X (revision of R4-2003303)

	T-doc lists for Topoc #3

	R4-2005634
	VIVO, Qualcomm
	WF on TR/TS structures and common terminology for NR V2X UE

	R4-2005635
	Futurewei 
	Reply LS on UL-SL priority (revision of R4-2003591)

	R4-2005636
	Futurewei
	TP on IndeviceCoexistence (revision of R4-2003549)




Topic #1: V2X UE Tx requirements for single carrier
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003239
	LG Electronics
	Updated A-MPR requirements for PSSCH/PSCCH to comply the regulatory requirements at EU and US.
Corresponding TP also proposed in Appendix, see the detail A-MPR Table in paper.

	R4-2003433
	Qualcomm
	Propose MPR results for general PSCCH/PSSCH transmission.
	
	MPR (dB)
SCS = 15 kHz
	MPR (dB)
SCS = 30 kHz
	MPR (dB)
SCS = 60 kHz

	Channel BW (MHz)
	Inner
	Outer
	Inner
	Outer
	Inner
	Outer

	10
	≤1.5
	≤4.8
	na
	≤4.8
	na
	≤4.8

	20
	≤2
	
	≤1.5
	
	na
	

	30, 40
	≤2.5
	
	≤2
	
	≤1.5
	

	Note 1: MPR is the maximum of the value in this table and the values in Table 6.2.2-1




	R4-2003436
	Qualcomm
	Propose A-MPR results for PSCCH/PSSCH at 40MHz CBW to comply FCC regulation.
	Carrier frequency (MHz)
	SCS (kHz)
	Modulation
	Inner RB allocations
	Outer RB allocations
	Edge RB allocations

	5885
	15
	QPSK, 16QAM, 64QAM
	≤ 5.5
	≤ 7.9
	≤ 8.4

	
	15
	256 QAM
	≤ 6.5
	
	

	
	30
	QPSK, 16QAM, 64QAM
	≤ 3.8
	≤ 7
	≤ 8.2

	
	30
	256 QAM
	≤ 6.5
	
	

	
	60
	QPSK, 16QAM
	≤ 2.2
	≤ 7.6
	≤ 9

	
	60
	64 QAM
	≤ 3.5
	
	

	
	60
	256 QAM
	≤ 6.5
	
	




	R4-2003438
	Qualcomm
	Propose A-MPR results and requirements for PSCCH/PSSCH at 10MHz CBW to comply ETSI regulation.
Please see the proposed A-MPR requirements (up to 23dB) in paper.

	R4-2004198
	Huawei
	Proposal 1: to reuse inner\outer method for QPSK/16QAM to specify NR V2X MPR requirements.
Proposal 2: MPR requirements for power class 3 NR V2X UE can be derived from table 2.
Table 2 Maximum power reduction (MPR) for power class 3 NR V2X UE
	Modulation
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	CP-OFDM 

	QPSK
	≤ 3.5
	≤ 1.5

	
	16 QAM
	≤ 3.5
	≤ 2

	
	64 QAM
	≤ 4

	
	256 QAM
	≤ 7

	 



Proposal 3: To define the outer RB allocation for NR V2X PSSCH\PSCCH, such as “For NR V2X PSSCH\PSCCH, the RB allocation is an Outer RB allocation for all other allocations which are not an Inner RB allocation”

	R4-2004199
	Huawei
	Proposal 1: It’s proposed to specify inner\outer A-MPRbase values for NS_33 Fc > 5865 as table 4 and table 5. (up to 3.5dB)
Proposal 2: It’s proposed to specify A-MPRbase values for NS_33 Fc = 5860 as table 6 and table 7. (up to 16dB)
Observation 1: After the A-MPRBase value is specified, RAN4 need to further simulate AMPR with the different ASE requirements for different declared antenna gain in order to specify the A-MPRStep.
Proposal 3: It’s proposed to specify A-MPR values for NS_48 Fc = 5885 as table 9 and table 10. (up to 15dB)
See the paper for detail A-MPR requirements to comply FCC and ETSI regulations.

	R4-2004205
	Huawei
	Corresponding TP to capture MPR/A-MPR for PC3/PC2 NR V2X UE.
The MPR/A-MPR for PC2 will be discussed at Sub-Topic #3-3 after RAN4 make consensus on these MPR/A-MPR requirements for PC3 UE.

	R4-2004206
	Huawei
	Corresponding Draft CR to capture MPR/A-MPR for PC3/PC2 NR V2X UE.

	R4-2003237
	LG Electronics
	Big CR to introduce NR V2X service for single carrier. Merged all endorsed draft CR at last RAN4 meeting.
The big CR will be revised to capture all endorsed draft CR in this meeting and provide for agreement in RAN4 94e BIS meeting.

	R4-2003434
	Qualcomm
	Propose MPR results for simultaneous PSFCH transmission
For single transmission PSFCH transmission the MPR shall be specified as
MPR_PSFCH = ≤ 3
For simultaneous PSFCH transmission with the number of transmissions >1 MPR shall be specified as follows 
MPR_PSFCH = ≤ CEIL {4 + 2 * NGap/ NRB _PSFCH, 0.5}
Where
NGap is the difference, in units of RBs, between the outermost active RBs and CEIL{MAN, 0.5} means rounding N upwards to closest 0.5dB.

	R4-2003437
	Qualcomm
	Propose A-MPR results for simultaneous PSFCH transmission at 40MHz CBW to comply FCC regulation.
For PSFCH transmission, the A-MPR shall be specified as:
A-MPRBase = CEIL { MA_PSFCH_MIN + (MA_PSFCH_MAX  - MA_PSFCH_MIN) * NGap/ NRB, 0.5}
Where NGap is the difference, in units of RBs, between the outermost active RBs and CEIL{N, 0.5} means rounding N upwards to closest 0.5dB
and MA_PSFCH_MAX , MA_PSFCH_MIN  , and A-MPRStep  are specified in Table TBD
Table TBD: PSFCH A-MPR for NS_48
	Carrier frequency(MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	Number of transmissions
	A-MPRStep (Note 1)
	SCS

	5885
	14
	18
	≤ 3
	0
	15 kHz

	
	8
	16
	>= 4
	0
	15 kHz

	
	16
	17
	≤ 3
	0
	30 kHz

	
	12
	17
	>= 4
	0
	30 kHz

	Note 1: A-MPRStep is included for NS_48 to allow using a common MA-PSFCH equation with NS_33 




	R4-2003439
	Qualcomm
	Propose A-MPR results and requirements for PSFCH at 10MHz CBW to comply ETSI regulation.
For PSFCH transmission, the A-MPR shall be specified as:
A-MPRBase = CEIL { MA_PSFCH_MIN + (MA_PSFCH_MAX  - MA_PSFCH_MIN) * NGap/ NRB, 0.5}
Where NGap is the difference, in units of RBs, between the outermost active RBs and CEIL{N, 0.5} means rounding N upwards to closest 0.5dB
and MA_PSFCH_MAX , MA_PSFCH_MIN  , and A-MPRStep  are specified in Tables TBD1 and TBD2
Table TBD1: PSFCH A-MPR for NS_33 or NS_NEW and 15kHz SCS
	Carrier frequency(MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	A-MPRStep
	Number of transmissions

	58601
	19
	19
	0
	N =1

	58601
	18
	18
	0
	N =2

	58601
	22
	22
	0
	N =3

	58601
	21
	21
	0
	N =4

	58601
	19
	19
	0
	N >= 5

	58602, 5870, 5880, 5890, 5900, 5910, 5920
	5
	5
	0.8
	N =1

	58602, 5870, 5880, 5890, 5900, 5910, 5920
	6
	10
	0.5
	2 ≤ N ≤ 3

	58602, 5870, 5880, 5890, 5900, 5910, 5920
	5
	8
	0.375
	N >= 4

	NOTE 1: For  NS_33 only
NOTE 2: For NS_NEW only




	R4-2003550
	Futurewei
	Proposal 1: RAN4 should continue to discuss the question “how many PSFCH a UE can transmit simultaneously” jointly with the frequency separation between the PSFCH resources and list all impacts.
Proposal 2:  In order to minimize the impact of IBE, RAN4 should consider the impact of transmit power of PSFCH when number of simultaneously transmitted PSFCH >1
Observation 1:  IBE could be an important factor from system and reception perspective.  But the effect of IBE on UE could be minimal if IBE zone is relatively far from the UE transmitting multiple PSFCHs.

	R4-2004201
	Huawei
	Proposal 1: It’s proposed to specify the MPR requirements based on the Ngap ratio rather than user N.
[bookmark: OLE_LINK113][bookmark: OLE_LINK3]For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for NR V2X will be specified as follow 
MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA is defined as follows
MA_PSFCH = 7.5   ;         0 ≤ NGap / NRB < 0.55
                = 12  ;           0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
Proposal 2: Based on the simulation results, it’s proposed to use the PSFCH MPR formula as above.
[bookmark: OLE_LINK67][bookmark: OLE_LINK66]Table1. The PSFCH A-MPRbase values for Fc > 5865
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	PSFCH A-MPRbase

	
	
	0 ≤ NGap / NRB < 0.15
	0.15≤ NGap / NRB < 0.3
	0.3≤ NGap / NRB < 1

	10
	5865~5875,
5875~5885,
5885~5895,
5895~5905,
5905~5915,
5915~5925
	14
	7
	18.5


[bookmark: OLE_LINK69][bookmark: OLE_LINK68]Proposal 3: It’s proposed to specify PSFCH A-MPRbase values for Fc > 5865 as table 1. (CBW=10MHz, ETSI regulations)
Table2. The PSFCH A-MPRbase values for Fc = 5860
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	PSFCH A-MPRbase

	
	
	0 ≤ NGap / NRB < 0.15
	0.15≤ NGap / NRB < 0.3
	0.3≤ NGap / NRB < 1

	10
	5855~5865
	18.5
	18.5
	[bookmark: OLE_LINK112]18.5


Proposal 4: It’s proposed to specify PSFCH A-MPRbase values for NS_33 Fc = 5860 as table 2 (CBW=10MHz (fc=at 5860), ETSI regulations)
Table3. The PSFCH A-MPRbase values for Fc = 5885
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	PSFCH A-MPR [dB]

	40
	5865~5905
	23.5


Proposal 5: It’s proposed to specify PSFCH A-MPR values for NS_48 Fc = 5885 as table 3

	R4-2004415
	LG Electronics
	Propose MPR for simultaneous PSFCH transmission as follow (up to 5dB, but need some implementation margin)
Based on the simulations for 10, 20, 30 and 40MHz wide signals with 15, 30 and 60kHz SCS it seems that in 5dB MPR is needed for PC3 UE with up to 5 PSFCH transmissions.
It’s worth noting that even if simulator model has been calibrated against real transmitter chain with PA operating at < 3.5GHz frequency range, the results shown are simulation results and not measurements. In addition, the frequency range of the NR V2X is significantly higher than what is used in the reference TX chain and hence the model may overlook issues that are present in real implementations operating at V2X band. For the above-mentioned reasons additional design margin may need to be reserved for real implementations.

	R4-2004745
	Huawei
	Proposal: No need to limit the number of simultaneous transmission of PSFCH in RAN4. The number can be determined by RAN1 with the information of MPR/A-MPR.

	R4-2003840
	LG Electronics
	Proposal1: define MPR for simultaneous PSFCH transmission requirements
	Waveform
	Channel bandwidth/MPR (dB)

	CP-OFDM
	≤ [5.0]


Proposal2: Revise A-MPR for PSSCH/PSCCH transmission at 10 MHz CBW based on R4-2003239.
Proposal3: Revise MPR/A-MPR for S-SSB with same tx power for each PSSS, SSS and PSBCH channel
Proposal4: revised configured Tx power as follow
-	For PCMAX, S-SSB, PEMAX,c is the value given by the IE maxTxPower in [TS 38.331] when the UE is not associated with a serving cell on the V2X carrier.
Proposal 5: define S-SSB On/Off time mask as follow
[image: ]
Proposal 6: add B47 and n47 for protection band for NR band n47
Proposal 7: Define REFSENS requirements with 3dB diversity gain with revised REFSENS equation based on R4-2003238
Proposal 8: Define Max. input level -25 dBm for 64QAM and -22dBm for 256QAM

	R4-2003235
	LG Electronics
	Proposal 1: NR V2X_nX-n47 treatment  Change to NR V2X_n71-n47
Proposal 2: MPR for S-SSB transmission : RAN1 agreed as follow 
- The transmission power is same for S-PSS, S-SSS, and PSBCH symbol
Based on the agreements, RAN4 specified as follow
The allowed MPR for the maximum output power for V2X physical channels on S-SSB shall be applied the legacy NR Uu requirements in subclause 6.2.2 in TS38.101-1 for the corresponding modulation and transmission bandwidth.
Proposal 3: Define 150us for switching period for TDM operation between NR SL and LTE SL
Proposal 4: Switching position is NR SL to protect LTE SL

	R4-2004203
	Huawei
	Proposal 1: It’s proposed to specify the same MPR requirements for S-SSB in one slot.
Proposal 2: S-SSB MPR requirements for PC3 NR V2X UE can be derived from table 3.
Table 3 S-SSB Maximum power reduction (MPR) for PC3 NR V2X UE
	Channel
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	S-SSB
	≤ 3.5
	≤ 1.5

	 



Table 4 The S-SSB A-MPRbase values for Fc > 5865
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	S-SSB A-MPRbase

	
	
	Outer
	Inner

	10
	5865~5875,
5875~5885,
5885~5895,
5895~5905,
5905~5915,
5915~5925
	[3.5]
	[2]


[bookmark: OLE_LINK78][bookmark: OLE_LINK79]Proposal 3: It’s proposed to specify inner\outer S-SSB A-MPRbase values for Fc > 5865 as table 4.
Table 5 The S-SSB A-MPRbase values for Fc = 5860
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	RBstart*12*SCS
MHz
	S-SSB A-MPRbase (dB)

	
	
	
	Outer/Inner

	10
	5855~5865
	≤ 1.8
	15.5

	
	
	> 1.8 && ≤ 3.6
	7.5

	
	
	> 3.6 && ≤ 5.22
	5

	
	
	> 5.22
	9.5


Proposal 4: It’s proposed to specify S-SSB A-MPRbase values for NS_33 Fc = 5860 as table 5.
Table 6 The S-SSB A-MPR values for Fc = 5885
	Channel Bandwidth, MHz
	Frequency range of UL transmission bandwidth configuration, MHz
	RBstart*12*SCS
MHz
	S-SSB A-MPR (dB)

	
	
	
	Outer/Inner

	40
	5865~5905
	≤ 5.94
	15

	
	
	> 5.94 && ≤ 9
	9.5

	
	
	> 9 && ≤ 12.6
	5.5

	
	
	>12.6 && < 24.48
	2

	
	
	≥ 24.48&& < 27.36
	5.5

	
	
	≥ 27.36&& < 30.6
	9.5

	
	
	≥ 30.6
	15


Proposal 5: It’s proposed to specify S-SSB A-MPR values for NS_48 Fc = 5885 as table 6.

	R4-2004471
	Qualcomm
	Propose MPR in Table1 for S-SSB transmission
Propose A-MPR in Table 2,3,4 for 10MHz SSB transmission to comply ETSI regulation
Propose A-MPR in Table 5,6,7 for 40MHz SSB transmission to comply FCC regulation
See the detail MPR/A-MPR table in paper.

	R4-2004207
	Huawei
	Propose add reference paper and revised configured Tx power as follow
Add reference with 
[xx2]	ETSI TS 102 792: "Intelligent Transport Systems (ITS); Mitigation techniques to avoid interference between European CEN Dedicated Short Range Communication (CEN DSRC) equipment and Intelligent Transport Systems (ITS) operating in the 5 GHz frequency range".
In 6.2E.4 configured Tx power, revised as follow
-	PCMAX,f,c is configured for PSSCH\PSCCH, S-SSB and PSFCH, respectively;
[bookmark: OLE_LINK50]- For the total transmitted power PCMAX,PSSCH\PSCCH, PCMAX,S-SSB and PCMAX,PSFCH, PEMAX,c is the value given by IE [maxTxPower], defined by [TS 38.331], when the UE is not associated with a serving cell on the NR V2X carrier .
- PRegulatory,c= 10 - Gpost connector dBm the V2X UE is within the protected zone [xx2] of CEN DSRC tolling system and operating in Band n47; PRegulatory,c= 33 - Gpost connector dBm otherwise.

	R4-2003283
	CATT
	[image: ]
Proposal 1: To specify S-SSB time mask as figure 2.
Proposal 2: 140µs or 150µs can be used for the switching between NR V2X carrier and LTE V2X carrier in the same band, and 210µs can be used for the switching between NR V2X carrier and LTE V2X carrier in different bands.
Proposal 3: The switching time can be located on guard period symbol at the end of slot and lower priority RAT signal slot. If there is no priority or same priority, two continuous slots of two RATs should share the part of switching time period minus guard period symbol.

	R4-2004470
	Qualcomm
	Proposal 1: Use general ON/OFF time mask illustrated in figure 1 for PSCCH/PSSCH subframes. If a transmission gap is present in a subframe ensure the OFF/ON and ON/OFF transient periods fits within this gap 
[image: ]
Proposal 2: Use general ON/OFF time mask illustrated in figure 2 for PSBCH/PSSS/SSSS subframes. To avoid distortion due to switching transients the same MPR should be used for PSBCH, PSSS and SSSS symbols.
[image: ]

	R4-2004468
	Qualcomm
	Introduce TX div requirements for NR-V2X in TS 38.101-1.
· Tx power for Tx Div. : measure total sum from active connectors
· Configured TX power for Tx Div. : define Pcmax,c tolerance for tx div.
· Min. output power for Tx Div. : the sum of the mean power at each transmit connector
· ON/Off time mask for Tx Div. : ON/OFF time mask requirements apply at each transmit antenna connector
· Power control for Tx. Div. : power control tolerance for single carrier shall apply to the sum of output power at each transmit antenna connector
· Transmit signal quality for Tx Div. : apply each antenna connector
· Output RF spectrum emission for Tx Div.: apply each antenna connector
· Transmit intermodulation for Tx Div. : apply each antenna connector

	
	
	



Open issues summary
Based on provided contributions, RAN4 mainly treat the TPs/CRs contents to complete 5G V2X UE Tx requirements for single carrier.
· Sub-Topic #1-1: MPR/A-MPR for PSSCH/PSCCH for PC3
· Sub-Topic #1-2: MPR/A-MPR for PSFCH for PC3
· Sub-Topic #1-3: MPR/A-MPR for S-SSB
· Sub-Topic #1-4: Configured Tx power 
· Sub-Topic #1-5: On/Off Time Mask
· Sub-Topic #1-6: Tx diversity 
· Sub-Topic #1-7: Synchronous operation between Uu and SL at licensed band

Sub-topic #1-1
Sub-topic description: MPR/A-MPR for PSSCH/PSCCH transmission for PC3 UE
Open issues and candidate options before e-meeting:
Issue 1-1-1: MPR for PSSCH/PSCCH transmission
· Proposals
· Option 1: Define MPR requirements to reuse inner\outer method according to modulation order  
· Option 2: Define MPR requirements to reuse inner\outer method according to CBW & SCS
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission at 2nd round.
Issue 1-1-2: A-MPR for PSSCH/PSCCH transmission
· Proposals
· Option 1:  Define NS_33 and NS_48 with current regulatory requirements. Also define new_NS (due to revised ETSI regulation in future) to comply with the expected A-SEM requirements
· Option 2: Define NS_33 and NS_48 with current regulatory requirements. The MPR for ETSI regulation will be discussed after ETSI releases updated regulation.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission at 2nd round.

Sub-topic #1-2
Sub-topic description: MPR/A-MPR for simultaneous PSFCH transmission for PC3 UE
Open issues and candidate options before e-meeting:

Issue 1-2-1: MPR type & MPR levels for simultaneous PSFCH transmission
· Proposals
· Option 1: Define MPR requirements as Table/Equation type. And consider the merged MPR values (using average manner) from interested companies. 
· Option 2: Define MPR requirements as Table/Equation type. And consider the worst MPR values from interested companies.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for simultaneous PSFCH transmission at 2nd round.

Issue 1-2-2: A-MPR for simultaneous PSFCH transmission
· Proposals
· Option 1: Define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to inner/outer regions. And consider the merged A-MPR values (using average manner) from interested companies.
· Option 2: Define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to inner/outer regions. And consider the worst A-MPR values from interested companies.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for simultaneous PSFCH transmission at 2nd round.

Sub-topic #1-3
Sub-topic description: MPR/A-MPR for S-SSB transmission
Open issues and candidate options before e-meeting:
Issue 1-3-1: MPR for S-SSB transmission
· Proposals
· Option 1: The allowed MPR of NR V2X S-SSB follow the NR Uplink MPR requirements specified in sub-clause 6.2.2 from TS 38.101-1. The MPR value is same for each channels for S-SSB transmission.
· Option 2: Define the new MPR requirements for NR V2X S-SSB based on the simulation results. The MPR value is same for each channels for S-SSB transmission.
· Option 3: Define the new MPR requirements for NR V2X S-SSB based on the simulation results. The MPR value is different for each channels for S-SSB transmission.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for S-SSB transmission at 2nd round.
. 
Issue 1-3-2: A-MPR for S-SSB transmission
· Proposals
· Option 1: Define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to inner/outer regions. And consider the merged A-MPR values (using average manner) from interested companies.
· Option 2: Define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to inner/outer regions. And consider the worst A-MPR values from interested companies.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for S-SSB transmission at 2nd round.

Sub-topic #1-4
Sub-topic description: Configured Tx power
Open issues and candidate options before e-meeting:
Issue 1-4: Pcmax,c for S-SSB
· Proposals
· Option 1: Follow LG proposal (R4-2003235) as simple way
· Option 2: Follow Huawei proposal (R4-2004207) and add reference for ETSI regulation
· Recommended WF
· Option2 is acceptable

Sub-topic #1-5
Sub-topic description: On/Off time mask for NR V2X
Open issues and candidate options before e-meeting:
Issue 1-5-1: Time mask for S-SSB
· Proposals
· Option 1: Follow LG/QC proposal (R4-2003235,R4-2004470) without transient period by RAN1 agreements.
· Option 2: Follow CATT proposal (R4-2003283) with transient period between P-SSS and S-SSS and others.
· Recommended WF
· Option1 is acceptable
Issue 1-5-2: Time mask for general PSSCH/PSCCH
· Clarification
· We prefer to use NR slot not use sub-frame. What is difference between QC proposal and approved Mask?
· Proposals
· Option 1: Follow QC proposal (R4-2004470).
· Option 2: Keep the approved WF (R4-2002760).
· Recommended WF
· Option 2 is acceptable

Sub-topic #1-6
Sub-topic description: Tx diversity for NR V2X
Open issues and candidate options before e-meeting:
Issue 1-6: Revised the endorsed draft CR for Tx diversity
· Clarification
· PC2 for SL-MIMO is needed? 
· What is difference between QC proposal and endorsed draft CR from Huawei? Because Min. power, Power control/Transmit signal quality/Output RF spectrum emission/transmit intermodulation requirements are almost same with endorsed draft CR in last RAN4 meeting.
· Proposals
· Option 1: Update CR contents for Tx power/Configured TX power/Min. output power/ON/Off time mask/Power control/Transmit signal quality/Output RF spectrum emission/Transmit intermodulation requirements based on RAN4 consensus.
· Recommended WF
· RAN4 revise Tx diversity requirements for NR V2X UE in TS38.101-1 based on the endorsed draft CR(R4-2002792). The different proposal will be highlighted with yellow color to prepare draft CR based on the R4-2002792. Add the time alignment error requirements for SL-MIMO


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

	LGE
	Sub topic 1-1: MPR/A-MPR for PSSCH/PSCCH transmission for PC3 UE
· Sub-Topic 1-1-1: MPR for PSSCH/PSCCH transmission
LGE prefer option1 
· Sub-Topic 1-1-2:A- MPR for PSSCH/PSCCH transmission
LGE prefer option2, the ETSI official version still ongoing discussion. So it will be studied when ETSI regulation is released in future.
Sub topic 1-2: MPR/A-MPR for simultaneous PSFCH transmission for PC3 UE
· Sub-Topic 1-2-1: MPR for simultaneous PSFCH transmission
LGE prefer to specify the reasonable MPR values for simultaneous PSFCH transmission.
It will be decided by consensus from interested companies. Company can be propose the compromised MPR requirements based on the simulation results.
· Sub-Topic 1-2-2: A-MPR for simultaneous PSFCH transmission
LGE prefer to specify the reasonable A-MPR values for simultaneous PSFCH transmission.
It will be decided by consensus from interested companies. Company can be propose the compromised A-MPR requirements based on the simulation results.
Sub topic 1-3: MPR/A-MPR for simultaneous S-SSB transmission for PC3 UE
· Sub-Topic 1-3-1: MPR for simultaneous S-SSB transmission
LGE prefer option1 and option2 because RAN1 already has agreements as follow “The transmission power is same for S-PSS, S-SSS, and PSBCH symbol”. So option3 is excluded based on RAN1 agreements
· Sub-Topic 1-3-2: A-MPR for simultaneous S-SSB transmission
LGE prefer to specify the reasonable A-MPR values for S-SSB transmission.
It will be decided by consensus from interested companies. Company can be propose the compromised A-MPR requirements based on the simulation results.
Sub topic 1-4: Configured Tx power
LGE think both options are fine to specify the configured Tx power.
Sub topic 1-5: On/Off time mask for NR V2X
· Sub-Topic 1-5-1: Time mask for S-SSB
LGE prefer option1
· Sub-Topic 1-5-2: Time mask for general PSSCH/PSCCH
LGE prefer opion2 to keep the general requirements in formal CR(R4-2003237)
Sub topic 1-6: Tx diversity for NR V2X
QC draft CR contained almost same requirements as compare to the endorsed CR from Huawei. So, RAN4 can update the Tx diversity requirements based on the endorsed CR. So do not need to overlapped contents in QC draft CR. Only focus on the improvement of specification quality for Tx diversity.
Others:

	Intel
	Sub topic 1-3: MPR/A-MPR for simultaneous S-SSB transmission for PC3 UE
· Sub-Topic 1-3-1: MPR for simultaneous S-SSB transmission
We support Option 1 or Option 2 based on observation from LGE above.
Sub topic 1-5: On/Off time mask for NR V2X
· Sub-Topic 1-5-1: Time mask for S-SSB
Support Option 1
· Sub-Topic 1-5-2: Time mask for general PSSCH/PSCCH
Support Option 2, because Option 1 contains terminology “sub-frame” which is more applicable for LTE and in NR we usually use terminology “slot” as scheduling unit in time domain.
Sub topic 1-6: Tx diversity for NR V2X
Based on our review of R4-2002792 and R4-2004468, we realized that there are no proposals on “Time alignment error for SL MIMO” requirements. Such requirements were defined for LTE V2X. We think that these are rather important requirements to add support of MIMO operation and should be discussed further.

	CATT
	Issue 1-5-1: Time mask for S-SSB
Prefer option 2. RAN1 just specified the S-SSB structure rather than decide whether to need the transient period. We prefer to introduce the transient period to guarantee the S-PSS performance. 
The first transient period 10us should be placed in the last slot like the general time mask for PSCCH/PSSCH.
Issue 1-5-2: Time mask for general PSSCH/PSCCH
Prefer option 2. We share the same view with Intel that the terminology “slot” is more applicable for NR V2X.

	QCOM
	Sub topic 1-1: MPR/A-MPR for PSSCH/PSCCH transmission for PC3 UE
· Sub-Topic 1-1-1: MPR for PSSCH/PSCCH transmission
· Option 2: Define MPR requirements to reuse inner\outer method according to CBW & SCS
· Option 2 allows higher transmit power with lower order modulations. Than option 1.
· Sub-Topic 1-1-2:A- MPR for PSSCH/PSCCH transmission
· Option 1:  Define NS_33 and NS_48 with current regulatory requirements. Also define new_NS (due to revised ETSI regulation in future) to comply with the expected A-SEM requirements
· Option 1 makes 5860 MHz a much more useful channel for a rel-16 UE, allowing higher transmit power. By the time rel-16 UEs will are in the field the new ETSI requirement will be in force. NS_NEW will be signalled and NS_33 will not be used. If NS_NEW is not adopted at this time 5860 MHz will only know about NS_33 and will operate at much lower power than it has to.
Sub topic 1-2: MPR/A-MPR for simultaneous PSFCH transmission for PC3 UE
· Sub-Topic 1-2-1: MPR for simultaneous PSFCH transmission
· Option 3: Define MPR requirements as Table/Equation type. Further discussion to resolve the large differences in results from contributing companies.
· QCOM and LGE results are relatively close to each other, although I don’t really understand the LGE plots. Huawei results are much higher MPR. We need some discussion to try to resolve the differences in results.
· Sub-Topic 1-2-2: A-MPR for simultaneous PSFCH transmission
· Option 3: Define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to Ngap. And consider the merged A-MPR values (using average manner) from contributing companies
· Option3 is the simplest to implement.
Sub topic 1-3: MPR/A-MPR for simultaneous S-SSB transmission for PC3 UE
· Sub-Topic 1-3-1: MPR for simultaneous S-SSB transmission
· Option 2: Define the new MPR requirements for NR V2X S-SSB based on the simulation results. The MPR value is same for each channel (PSSS, SSSS and PSBCH) of S-SSB transmission.
· Sub-Topic 1-3-2: A-MPR for simultaneous S-SSB transmission
· Option 3: RAN4 define A-MPR requirements for both CBW 10MHz (EU) and CBW 40MHz (FCC) according to RB start value. The A- MPR values from interested companies should be averaged to come up with the final A-MPR numbers
Sub topic 1-4: Configured Tx power
· We would like to have further discussion during this meeting to better understand the details of both proposals so we can’t agree on either option at this time.

Sub topic 1-5: On/Off time mask for NR V2X
· Sub-Topic 1-5-1: Time mask for S-SSB
· -	Option 3: follow QC proposal (R4-2004470)
· We agree with time mask given in figure 8.1.7.1-1 in R4-2003235 ( which has the same timing as the mask given in R4-2004470)
Sub-Topic 1-5-2: Time mask for general PSSCH/PSCCH
· Use of NR slot is ok with us.
· Option 2: keep the approved WF (R4-2002760) use PSSCH/PSCCH time mask in this WF
Sub topic 1-6: Tx diversity for NR V2X
· QC CR is to introduce Tx diversity. We believe the endorsed CR from Huawei deals only with UL MIMO.
· Option 2: Update the contents for Tx power/Configured TX power/Min. output power/ON/Off time mask/Power control/Transmit signal quality/Output RF spectrum emission/Transmit intermodulation requirements to include Tx diversity


	Huawei
	Sub topic 1-1: MPR/A-MPR for PSSCH/PSCCH transmission for PC3 UE
· Sub-Topic 1-1-1: MPR for PSSCH/PSCCH transmission
We support option 1.
· Sub-Topic 1-1-2:A- MPR for PSSCH/PSCCH transmission
We support option 1. We can reserve the New NS for NR V2X firstly, but the requirements can be further study after ETSI has a clear conclusion. Maybe NS_34 can be used for the new NS. I have a concern why LTE V2X specified two NS for PC3 and PC2. Look at the other NS for Uu. The NS just indicate the ASEM or ASE requirements which need meeting rather than power class.
Sub topic 1-2: MPR/A-MPR for simultaneous PSFCH transmission for PC3 UE
· Sub-Topic 1-2-1: MPR for simultaneous PSFCH transmission
We support option 2. It is the first time that RAN4 specify the MPR for non-contiguous RB allocation for NR feature. We must be more careful.
· Sub-Topic 1-2-2: A-MPR for simultaneous PSFCH transmission
[bookmark: OLE_LINK27]We support option 2. Same reason as above.
Sub topic 1-3: MPR/A-MPR for simultaneous S-SSB transmission for PC3 UE
· Sub-Topic 1-3-1: MPR for simultaneous S-SSB transmission
We support option 2. No beneficial if we specify different MPR for different channels in S-SSB.
· Sub-Topic 1-3-2: A-MPR for simultaneous S-SSB transmission
We support option 1. There seems to be no big difference between interested companies.
Sub topic 1-4: Configured Tx power
We support option 2. The protect zone for of CEN DSRC tolling system is needed.

Sub topic 1-5: On/Off time mask for NR V2X
· Sub-Topic 1-5-1: Time mask for S-SSB
Option 1, there should be no transient period for S-SSB

· Sub-Topic 1-5-2: Time mask for general PSSCH/PSCCH
HW: no essential difference between the two proposals, but subframe in R4-2004470 is not correct, should be NR slot.

Sub topic 1-6: Tx diversity for NR V2X
HW: Our preference is to include these features with completed requirements in Rel-16. But we see that the baseline requirements are still not stable now, we can further consider these features based on the progress in this meeting.  


 
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

	R4-2003235
	LGE: need to revise the TP contents in 8.1.2.1 and 8.1.4. 
In 8.1.7.2, the start of N+1 Power S-PSS will be started in the end of No slot as follow
[image: ]

	
	Intel: Based on our understanding, first symbol in the slot (before S-PSS) contains PSBCH from transmitter point of view. We suggest to add this information on figure.

	
	Qualcomm: 
do not agree with removing 210us NR to LTE switching time from the list of options..
 A-MPR applied should be based on simulation results. 
Section 8.1.7.2 the transient period should be outside the start of the slot. 8.1.7.3 if switching period is allocated within NR slot that would lead to performance degradation in NR
Spec structure does not separate concurrent per our paper

	
	Huawei: For clause 8.1.2.1 and 8.1.4, the correction can be merged into R4-2004205.

	R4-2003237
	LGE : It is merged big CR to introduce NR V2X UE RF requirements for single carrier operation. This CR will be approved as baseline to capture the NR V2X UE RF core requirements

	
	 Qualcomm: 
Section 4.3: First it says: ” A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffix A, B, C, D and E)” 
but then it says: 
” For a terminal that supports NR V2X SL operation as standalone, e.g. vehicular module, the suffix E RF requirements will be required, the general requirements would not required as exception.”
The english should be corrected to ”For a terminal that supports NR V2X SL operation as standalone, e.g. vehicular module, only the suffix E RF requirements are applicable”
But it still leaves the ambiguity when general requirements and suffix E are required? What about handset with standalone NR V2X SL implementation? So is the vehicular module the key or the standalone NR V2X SL? And what is the meaning of standalone, is the an operating mode for n47 or does it mean no other mode is support in the hardware?
Table 5.2-1 n47 is mentioned so general requirements apply. It would be better to have this band only in 5.2E. What is the purpose of note 11. We believe this is not needed since it does not pertain any testable requirement. Same question from note 10. Maybe this belongs to the UE to UE co-ex table. Note references should be in same column, now note 10 is in different columns depending on the band. 
5.2E why frequency range is redefined here? Is the purpose to narrow or extend the band range? What is the “interface” column? PC5 can be read as power class please add this acronym to the acronyms and define it. 
Concurrent operation should be under its own suffix or separated in another way and that way followed in every clause. 
Table 5.3.5-1. This is redundant information if the intention is to have all band apply only to sidelink, then the information should be in section 5.2E. And if there is a section 5.3E, why this channel BW information for n47 is not in there? 
Same as above for Table 5.4.2.3-1.
There are more issues related to the CR commented in https://list.etsi.org/scripts/wa.exe?A2=3GPP_TSG_RAN_WG4;b1f54b49.2004A 
Among other, co-ex requirement handling, references to additional requirements. 
Please can you explain open items and fix the obvious drafting rule violations. We should also be clear what is this SL operation and what is required of it. 
And in general, if general requirements applies. There is no need for a suffix heading. Pls see 6.5E for example. All it says that it refers to general requirements. So why section 6.5E is needed if you could just rely on the statement in section 4.3 and say general requirement apply unless otherwise stated? 
This like this is not agreeable.
How were the ACS numbers in sect 7.5E derived?. They seem to be based on tables 7.5-1, 7.5-3 and 7.5-4 in TS38.101-1 for F_DL_low and F_UL_low <2700M. 
Also, for inband blocking and out of band blocking the values seem to follow the corresponding tables in TS38.101-1 for F_DL_low and F_UL_low <2700M. 
There is also another set of tables in TS38.101-1 for for F_DL_low and F_UL_low >3300M.which seem to be more stringent. Why were the ACS, and blocking numbers not based on the more stringent tables?Lot of proposals in this document are issues still under discussion and to be decided.  We can’t agree to this document.

	
	Huawei: some comments for the big CR
1. The clarification of licensed band for NR-V2X should be clear based on the RAN4 agreement
2. MPR/A-MPR shall be decided based on discussion in different sub-topics, and the conclusion should be reflected in the big CR
3. REFSENS and configuration are still in TBD
4. RMC is not defined yet
5. Maximum input level is still TBD
6. ACS are still in brackets
We may identify other issues during the discussion. Besides discussion on the framework of the big CR, we’d like to see a list of remaining issues, which may be captured in a WF and we can try to close all the issues in next meeting together with the big CR.

	R4-2003239
	LGE: LGE propose revised A-MPR requirements to comply ETSI current regulatory requirements. It will be considered to derive A-MPR requirements for PSCCH/PSSCH.

	
	 Qualcomm:
TP on NR V2X A-MPR (NS_33) and updated simulation results,LGE
RBstart is wrong in these papers. The simulation data used to formulate the requirements should should be limited to valid configurations. Should be an integer number of Lcrb 
AMPR only for 5860 is proposed in this paper, which is new and we need to study if this works.

	
	Huawei: For note 1 in table 1, allow configuration of all number of PRBs in a SL BWP based on RAN1's agreement. Note 1 should be removed. More cases need to be considered. We also provide our results. We can merged the results to derive the final requirements.

	R4-2003433
	LGE: In QC MPR results, there was no MPR simulation results according to modulation order. The MPR results from QC also quite similar pattern and levels from LGE and Huawei. So the required MPR for PSCCH/PSSCH will be revised based on the existing MPR requirements in TR38.886. 

	
	 Qualcomm: We approve this

	
	Huawei: 
1. The MPR simulation is only based on Emissions-limited rather than EVM-limited. Thus, the MPR for 64QAM and 256QAM need to be further considered.
2. We can follow MPR framework of Uu. The MPR is relative to modulation and RB allocation rather than BW and SCS.

	R4-2003434
	LGE: we are OK the MPR of single transmission PSFCH. For the MPR of contiguous or non-contiguous simultaneous PSFCH transmission, MPR_PSFCH = ≤ CEIL {4 + 2 * NGap/ NRB _PSFCH, 0.5} was proposed up to 6dB MPR level.
RAN4 need additional design margin to derive MPR requirements for real UE implementation at n47. Also, Huawei MPR results is up to 12 dB. So RAN4 need further discuss why two part’s MPR results are quite different results.

	
	 Qualcomm: We approve this

	
	Huawei: 
1. Referring to clause 6.2.3 from 36.101, the MPR with non-contiguous allocation is 8 for the worst case. For CP-OFDM, the larger MPR can be foreseen.
2. We also provide our results. We can merged the results to derive the final requirements.

	R4-2003436
	LGE: QC propose A-MPR for PSSCH/PSCCH at 40MHz CBW to comply FCC regulation. The worst A-MPR is up to 9dB. However, LGE and Huawei proposed A-MPR is up to 14.5dB. So RAN4 need to compromise the A-MPR requirements according to 3 regions (Edge, outer and inner)

	
	 Qualcomm: We approve this

	
	Huawei: 
1. have concerns on the region allocation. The MPR of some RB which belong to inner allocation is higher than the requirements, such as left-bottom in the figure 1.
2. We also provide our results. We can merged the results to derive the final requirements.

	R4-2003437
	LGE: QC’s worst A-MPR level for simultaneous PSFCH is up to 16dB to comply FCC regulation at 40MHz. However, the Huawei worst A-MPR is up to 23.5dB. So RAN4 need further discuss why two part’s A-MPR results are quite different results.

	
	 Qualcomm: We approve this

	
	Huawei: We also provide our results. We can merged the results to derive the final requirements.

	R4-2003438
	LGE: QC propose A-MPR for PSSCH/PSCCH at 10MHz CBW to comply ETSI regulation. The worst A-MPR is up to 23dB at Fc=5860. However, LGE’s A-MPR result is up to 20dB and Huawei’s A-MPR is up to 16dB. So RAN4 need to compromise the A-MPR requirements as Table format.

	
	 Qualcomm: We approve this

	
	Huawei: We also provide our results. We can merged the results to derive the final requirements.

	R4-2003439
	LGE: QC propose A-MPR for simultaneous PSFCH at 10MHz CBW to comply ETSI regulation. The worst A-MPR is up to 22dB at Fc=5860. However, Huawei’s A-MPR is up to 18.5dB. So RAN4 need to compromise the A-MPR requirements as Table format.

	
	 Qualcomm: We approve this

	
	Huawei: We also provide our results. We can merged the results to derive the final requirements.

	R4-2003840
	LGE: This is draft CR to update A-MPR for PSSCH/PSCCH, MPR S-SSB, configured Tx power, the protected bands for UE-to-UE coexistence, REFSENS and Max. input levels. It will be update based on RAN4 consensus.

	
	 Qualcomm: 
Updated CR on introducing RF requirements for 5G V2X service in TS38.101-1 in rel-16, LGE

Every change in this CR is under discussion in this meeting, so we can’t approve this CR.
We have issues such as:
·  “The allowed additional Maximum Power Reduction (A-MPR) for the maximum output power for NR V2X physical signal on S-SSB shall be applied the legacy NR Uu requirements in subclause 6.2.3 for the corresponding modulation and transmission bandwidth.” – We think that A-MPR values should be based on simulation results
·  S-SSB time mask (fig 6.3E.3.2-1) – We think that the S-SSB time mask should look similar to the PSSCH/PSCCH time mask given in fig 6.3E.3.1-1
· REFsENS numbers for V2X in sect 7.3E.2 cannot be finalized without doing simulations to show the validitity of the assumption that SNR=[-1]dB
· max inp lvl (sect 7.4E) values in table 74E-1 should follow Uu maximum input values given is 38.101-1 table 7.4-1
This CR also has hanging paragraphs. Cannot be agreed as such.

	
	Huawei: need to be revised based on RAN4’s agreements about relevant topic.

	R4-2004205
	LGE: This is TP to capture the MPR/A-MPR for PSSCH/PSCCH, simultaneous PSFCH and S-SSB transmission for PC3. Also it cover the PC2 MPR/A-MPR for all related channel.
RAN4 try to make consensus on the MPR/A-MPR for all related channel for PC3 firstly based on all MPR/A-MPR results from interested companies.

	
	 Qualcomm: 
TP for TR38.886 to update MPR\AMPR requirements for both PC3 and PC2 NR V2X in band n47, H/H
All spec tables still under discussion with proposals from multiple companies. We can’t approve this.

	
	

	R4-2004206
	LGE: This is draft CR for MPR/A-MPR requirements for all related channel. Same comments in R4-2004205

	
	 Qualcomm:
DraftCR for 38.101-1 to specify MPR\AMPR requirements for PC3 NR V2X in band n47, H/H
All spec tables still under discussion with proposals from multiple companies. Not agreeable

	
	

	R4-2004207
	LGE: the configured Tx power will be merged with LGE proposal. Then it can be acceptable

	
	 Qualcomm:
DraftCR for 38.101-1 to specify configured transmitted power for NR V2X in band n47
Object to having a spec value reference to an ETSI TS doc for DSRC. Spec needs to be defined in 101.
There are hanging paragraphs also in this CR.


	
	

	R4-2004468
	LGE: What is difference between QC proposal and endorsed draft CR(R4-2002792) from Huawei? Because Min. power, Power control/Transmit signal quality/Output RF spectrum emission/transmit intermodulation requirements are almost same with endorsed draft CR in last RAN4 meeting. So just focus on the improvement of specification quality and define additional RF requirements for Tx diversity based on the endorsed CR(R4-2002792).

	
	Qualcomm: We approve this

	
	



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#1-1
	Sub-topic #1-1: MPR/A-MPR for PSSCH/PSCCH transmission for PC3 UE
Issue 1-1-1: MPR for PSSCH/PSCCH transmission
In 1st round, LGE, Qualcomm, Huawei provided MPR simulations results for PSSCH/PSCCH transmission. The MPR specification method is aligned with LGE & Huawei for this. However, Qualcomm proposed different table format. So, RAN4 need further discussion at 2nd round.
WF on MPR/A-MPR on PSSCH/PSCCH transmission will be proposed at 2nd round based on the provided MPR results from interested companies. RAN4 can try to make consensus on the MPR requirements for PC3 UE.
Candidate options:
· Option 1: Define MPR requirements to reuse inner\outer method according to modulation order  
· Option 2: Define MPR requirements to reuse inner\outer method according to CBW & SCS
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission.
Issue 1-1-2: A-MPR for PSSCH/PSCCH transmission
In 1st round, LGE, Qualcomm, Huawei provided A-MPR simulations results for PSSCH/PSCCH transmission. First of all, RAN4 need to discuss the new NS for ETSI regulation updating. Two companies propose new NS will be discussed after ETSI has a clear conclusion. Second issue is A-MPR table format. It will be further discussed at 2nd round. The 3rd issue is whether reuse the same NS_number for PC3 and PC2 UE or not. 
WF on MPR/A-MPR on PSSCH/PSCCH transmission will be proposed at 2nd round based on the provided A-MPR results from interested companies. RAN4 can try to make consensus on the A-MPR requirements for PC3 UE.
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission.

	Sub-topic#1-2
	Sub-topic #1-2: MPR/A-MPR for simultaneous PSFCH transmission for PC3 UE
Issue 1-2-1: MPR for simultaneous PSFCH transmission
In 1st round, LGE, Qualcomm, Huawei provided MPR simulations results for simultaneous PSFCH transmission. The MPR levels are aligned with Qualcomm & LGE (up to 6dB) for this. However, Huawei proposed larger A-MPR requirements (up to 12dB). So, RAN4 need further discussion at 2nd round.
WF on MPR/A-MPR on simultaneous PSFCH transmission will be proposed at 2nd round based on the provided MPR results from interested companies. RAN4 can try to make consensus on the MPR requirements for PC3 UE.
Candidate options:
· Option 1: Define MPR requirements as Table/Equation type. And consider the merged MPR values (using average manner) from interested companies. 
· Option 2: Define MPR requirements as Table/Equation type. And consider the worst MPR values from interested companies.
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for simultaneous PSFCH transmission.
Issue 1-2-2: A-MPR for simultaneous PSFCH transmission
In 1st round, Qualcomm, Huawei provided A-MPR simulations results for simultaneous PSFCH transmission. First of all, RAN4 need to discuss the new NS for ETSI regulation updating. Two companies propose new NS will be discussed after ETSI has a clear conclusion. Second issue is A-MPR table format. It will be further discussed at 2nd round. The 3rd issue is whether reuse the same NS_number for PC3 and PC2 UE or not. 
WF on MPR/A-MPR on simultaneous PSFCH transmission will be proposed at 2nd round based on the provided A-MPR results from interested companies. RAN4 can try to make consensus on the MPR requirements for PC3 UE.
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for simultaneous PSFCH transmission.

	Sub-topic#1-3
	Sub-topic #1-3: MPR/A-MPR for S-SSB transmission for PC3 UE
Issue 1-3-1: MPR for S-SSB transmission
In 1st round, Qualcomm, Huawei provided MPR simulations results for S-SSB transmission. The MPR level is different between Huawei (up to 3.5dB) and Qualcomm (up to 5.5dB). LGE also propose reuse the MPR (QPSK) of PSSCH/PSCCH for S-SSB. It is almost same with HW results. However, RAN4 still need further discussion at 2nd round.
WF on MPR/A-MPR on S-SSB transmission will be proposed at 2nd round based on the provided MPR results from interested companies. RAN4 can try to make consensus on the MPR requirements for PC3 UE.
Candidate options:
· Option 1: The allowed MPR of NR V2X S-SSB follow the NR Uplink MPR requirements specified in sub-clause 6.2.2 from TS 38.101-1. The MPR value is same for each channels for S-SSB transmission.
· Option 2: Define the new MPR requirements for NR V2X S-SSB based on the simulation results. The MPR value is same for each channels for S-SSB transmission.
· Option 3: Define the new MPR requirements for NR V2X S-SSB based on the simulation results. The MPR value is different for each channels for S-SSB transmission.
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for S-SSB transmission.
Issue 1-3-2: A-MPR for S-SSB transmission
In 1st round, Qualcomm, Huawei provided A-MPR simulations results for S-SSB transmission. First of all, RAN4 need to discuss the new NS for ETSI regulation updating. Two companies propose new NS will be discussed after ETSI has a clear conclusion. Second issue is A-MPR table format. It will be further discussed at 2nd round. The 3rd issue is whether reuse the same NS_number for PC3 and PC2 UE or not. 
WF on MPR/A-MPR on S-SSB transmission will be proposed at 2nd round based on the provided A-MPR results from interested companies. RAN4 can try to make consensus on the MPR requirements for PC3 UE.
Recommendations for 2nd round:
RAN4 need further discuss based on the WF on MPR/A-MPR requirements for S-SSB transmission.

	Sub-Topic#1-4
	Sub-topic #1-4: Configured Tx power
Issue 1-4: Pcmax,c for S-SSB
In 1st round, LGE, Huawei provided draft CR on configured Tx power for NR V2X single carrier operation. The contents are almost same and QC request further time to check.
Tentative agreements:
RAN4 specify the configured Tx power based on the Huawei proposal (R4-2004207) and add reference for ETSI regulation.

	Sub-Topic#1-5
	Sub-topic #1-5: On/Off time mask for NR V2X
Issue 1-5-1: Time mask for S-SSB
In 1st round, LGE, QC and CATT propose TP and draft CR to specify the on/off time mask for S-SSB transmission of NR V2X UE. Majority view on the S-SSB transmission is same transmit power without transient period.
Tentative agreements:
RAN4 specify the on/off time mask for S-SSB transmission based on LG/QC proposal (R4-2003235, R4-2004470) without transient period by RAN1 agreements.
Issue 1-5-2: Time mask for general PSSCH/PSCCH
All interested companies prefer option2 to keep the approved WF (R4-2002760). So RAN4 keep the existing RAN4 agreements.
Tentative agreements:
No change for the Time mask for general PSSCH/PSCCH.

	Sub-Topic#1-6
	Sub-topic #1-6: Tx diversity for NR V2X
Issue 1-6: Revised the endorsed draft CR for Tx diversity
In 1st round, QC propose draft CR on tx diversity for more clarification. QC believe that Tx diversity is different with the contents of SL-MIMO from Huawei. So I can be added based on endorsed draft CR(R4-2002792). Also need to capture the time alignment error requirements for UL-MIMO NR V2X UE as same LTE V2X UE.
Tentative agreements:
RAN4 revise Tx diversity requirements for NR V2X UE in TS38.101-1 based on the endorsed draft CR(R4-2002792). The different proposal will be highlighted with yellow color to prepare draft CR based on the R4-2002792. Add the time alignment error requirements for SL-MIMO.



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

	#1
	WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission
	LG Electronics



	#2
	WF on MPR/A-MPR requirements for simultaneous PSFCH transmission
	Qualcomm



	#3
	WF on MPR/A-MPR requirements for S-SSB transmission
	Huawei





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  

	R4-2004207
	The draft CR is agreeable

	R4-2003235
	The TP will be revised based on the tentative agreements in issue 1-5-1.

	R4-2004468
	The draft CR will be revised to capture Tx diversity requirements based on endorsed draft CR (R4-2002792)

	R4-2003840
	The draft CR will be revised to capture NR V2X Tx part agreements. Rx part will be removed and the Rx part will be treated in revision of R4-2003303

	R4-2003237
	The formal CR will be updated to reflect the endorsed CRs in this meeting



[bookmark: _GoBack]Discussion on 2nd round (if applicable)
RAN4 will further discuss based on the WF and revised TPs/CRs in 2nd round.
	T-doc number
	Company
	Proposals / ObservationsComments

	R4-2005223xxxx
	LG Electronics 
	WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission
Qualcomm: Per our email 
For WF2-1 we and NS_33 we provided results, and those results are not reflected in the proposed emissions table. Also this table does not consider Gpostconnector which is crucial to NS_33. Our results included Gpostconnector and that was part of our TR. We need our results considered and covered by this A-MPR. This table is not acceptable. 

Again on WF2-2 the results of this table ignores our simulation results and proposals. The table is not acceptable.
On WF2-3 again the result does not consider our simulations or present them even as an option , and does not provide sufficient A-MPR for us.
For these 3 cases our results are consistently excluded , which makes it hard to make progress.
For WF-1, we can agree with this table below. The slide says the proposal in the slide covers QCOM required MPR but it clearly does not. Without this change  we can’t agree WF-1.  
Huawei: I agree proposals about the MPR requirements and FCC AMPR requirements. 
For page 4, RAN1 has an agreement to use all of RBs in a channel. It means that it’s possible to set LCRB as 12 to suit 52 RB in 10 MHz channel. 
1) My question is whether we need to consider the case like this above to specify this requirements. Note 1 may need to remove. And we can consider a general way to specify the requirements regardless of the SCS.
2) Can we make a consensus on this equation MA = A-MPRBase + Gpost connector. It means we assume the A-MPRstep as 1 for all cases and channels. Or we don’t consider the Gpost connector as proposed in this WF.
To Huawei, QC from LGE comment
Based on your comment we remove Note 1 and only A-MPR table format is proposed with FFS. The detail A-MPR level will be studied in next RAN4 meeting.
To Huawei, the A-MPR requirements will be verified in conducted mode. So do not need consider the G post connector for MPR/A-MPR requirements
From Qualcomm re Gpostconnector. Gpostconnector must be considered in A-MPR requirements for 10 MHz. I am not sure I understand the comment, but wanted to clarify.
After final check of Huawei and QC view is acceptable the latest WF version.

	R4-2005224xxxx
	Huawei
	WF on MPR/A-MPR requirements for simultaneous PSFCH transmission
Qualcomm: 
Per our email comments:
The WF is missing the new NS for ETSI. We had 2 companies choose option 1, and 1 choose option two. The recommended WF was continued discussion and this is round 2. Eliminating this is not acceptable. We have provided results and TPs for specs for the last 2 meetings, and other companies are welcome to provide their technical content.
Without NS_NEW,  rel16 UEs in Europe will have their transmit power significantly reduced for no reason. We encourage especially European carriers to take note of this.
Issue 1-1-2: A-MPR for PSSCH/PSCCH transmission
· Proposals
· Option 1:  Define NS_33 and NS_48 with current regulatory requirements. Also define new_NS (due to revised ETSI regulation in future) to comply with the expected A-SEM requirements
· Option 2: Define NS_33 and NS_48 with current regulatory requirements. The MPR for ETSI regulation will be discussed after ETSI releases updated regulation.
· Recommended WF
·  RAN4 need further discuss based on the WF on MPR/A-MPR requirements for PSSCH/PSCCH transmission at 2nd round.

Another important issue, the NS_33 proposal completely ignores A-MPRstep which is essential to NS_33 (and NS_NEW). We provided exhaustive results and complete specifications including A-MPRstep and none of that is in this WF. It is completely missing.
This WF does not reflect our work and we can’t agree with it.

LGE:
The final version is acceptable to us. The The detail A-MPR level will be studied in next RAN4 meeting.

After final check of QC view is acceptable the latest WF version.

	R4-2005225xxxx
	Qualcomm
	WF on MPR/A-MPR requirements for S-SSB transmission
Huawei:
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]1) In page 3, do we need to distinguish the different carrier Frequency for general MPR requirements?
2) In page 3, if we specify the MPR requirement based on the BW and SCS, we need to specify this requirements again when new bandwidths are introduced.
3) Similar question with PSSCH/PSCCH, can we use this equation MA = A-MPRBase + Gpost connector for ETSI’s NS AMPR?
4) Is FCC’s regulation limited by EIRP or conducted connector?

LGE:
LGE also same comment for the center frequency, CBW and SCS is not needed. Need to change the format.
To Huawei, the A-MPR requirements will be verified in conducted mode. So do not need consider the G post connector for MPR/A-MPR requirements
For progress of MPR, acceptable the table format.

	R4-2005226xxxx
	LG Electronics
	TP on remaining issues for NR V2X UE (revision of R4-2003235)
LGE:
This is revised to reflect the MPR requirements for each channel based on WF.
Also added S-SSB time mask based on revised WF as majority. So It can be acceptable 
Qualcomm: 
The spec structure WF is still being discussed and once that is agreed we can revisit this TP. We can’t agree with this TP. 
The formula for MPR_PSFCH multiple transmission is still under discussion in WF and we don’t agree with this.
Table 8.1.2.1-2 is under discussion in WF and not agreed


	R4-2005227xxxx
	Qualcomm
	Draft CR on Tx diversity for NR V2X UE (revision of R4-2004468)
LGE : this is not shared when I comment at 2nd round.
Intel: Time alignment error requirements are not included in the version available in e-mail thread folder. Same time, we are fine if Draft CR will be endorsed and these requirements will be added in the formal CR in the next meeting.
LGE : Same comment with Intel. It was mentioned at 1st round.

	R4-2005228xxxx
	LG Electronics
	Draft CR on NR V2X UE requirements for single carrier (revision of R4-2003840)
Qualcomm: 
Table 6.2E.2.1-1 is under discussion a WF and not agreed.
MPR PSFCH equation in 6.2E.2.1 is under discussion in WF and not agreed.
Table 6.2E.2.1-2 is under discussion in WF and not agreed
We have not had any technical discussion on the coexistence bands that should be considered, and are shown in Table 6.5E.3.1.1-1. The group should discuss this.
For REFSENS in Table 7.3E.2-1 we have commented on the associated TP. For convenience here are those comments repeated:
The value of Diversity gain used in this TP is 3 dB, however as we presented in our tdoc R4-2004472 we believe this should be 2.5 dB. The values in the tables are based on the wrong diversity gain assumption.
The Target SNR number of [-1] has not been proven by simulation.
We can’t agree with this document.
LGE: OK to reflect the RAN4 agreements in Tx part
To Qualcomm: This draft CR is aligned with 3WFs on MPR requirements and S-SSB time mask also aligned. REFSENS removed in here. It will treated in CATT Draft CR in R4-2005633. But the REFSENS also aligned with 1st round tentative agreements with 3dB diversity gain (Majority view) except QC.

	R4-2005229xxxx
	LG Electronics
	Formal CR on introducing NR V2X UE RF core requirements in rel-16 (revision of R4-2003237)
LGE:
It will be treated e-mail approval. I will request to chair for agreements to reflect all endorsed CRs in previous RAN4 meeting
Qualcomm: 
We’re 3 hours from the deadline and this document is not available. There is nothing for us to review or comment on. We can’t agree with a document that is not available.



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 R4-2005223
	The final version is acceptable to all group

	R4-2005224
	The final version is acceptable to all group

	R4-2005225
	Still ongoing discussion. But for the progress, it can acceptable

	R4-2005226
	This TP is acceptable to reflect RAN4 consensus for MPR requirements and S-SSB time mask

	R4-2005227
	Intel mentioned the Time Alignment Error requirements for SL-MIMO was missed. It will be discussed at next RAN4 meeting.

	R4-2005228
	Draft CR is acceptable to reflect RAN4 consensus for MPR requirements and S-SSB time mask

	R4-2005229
	It will be treated e-mail approval. 
Moderator will request to RAN4 chair for agreements to reflect all endorsed CRs in previous RAN4 meeting.



Topic #2: V2X UE Rx requirements for single carrier
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003238
	LG Electronics
	Proposal 1: Revise the REFSENS equation for NR V2X sidelink including diversity gain 3dB 
Proposal 2: V2X sidelink REFSENS should be derived based on full RB allocation.
Proposal 3: Revise the thermal noise level for NR V2X sidelink as [-174dBm(kT) + 10*log10(RX BW)] like NR Uu.
Proposal 4: Define the REFSENS levels and sidelink Tx configurations for NR V2X UE as shown in Table 2-1 and Table 2-2.
Proposal 5: Define the REFSENS levels for NR V2X con-current bands as shown in Table 2-3 and Table 2-4.
Proposal 6: Use Table 2-5 and Table 2-6 for uplink or sidelink configurations of REFSENS for NR V2X con-current band
Related TP contents are proposed in this paper.

	R4-2003300
	CATT
	Proposal 1: The sidelink Tx configuration for reference sensitivity and the reference sensitivity for NR V2X are specified as Table 1 and Table 2.
Use the allowed LcRB is [10, 15, 20, 25, 30, 40, 45, 50, 60, 70, 75, 80, 90, 100, 105, 110, 120, 130, 135, 140, 150, 160, 165, 170, 175, 180, 190, 195,200, 210] not used full RBs.
Proposal 2: The maximum input level for NR V2X is specified as Table 3.
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in Transmission Bandwidth Configuration
	dBm
	-251
	-251
	-231
	-221

	
	
	-272
	-272
	-252
	-242

	NOTE 1:	Reference measurement channel is FFS for 64 QAM.
NOTE 2:	Reference measurement channel is FFS for 256 QAM.


Proposal 3: The test parameters for ACS for V2X Case 2 are specified as Table 4.
	RX parameter
	Units
	Channel bandwidth

	
	
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	Power in transmission bandwidth configuration
	dBm
	-56.5
	-50.5
	-49.0
	-47.5

	Pinterferer
	dBm
	-25

	BWinterferer
	MHz
	10
	10
	10
	10

	Finterferer (offset)
	MHz
	10 / -10
	15 / -15
	20 / -20
	25 / -25

	NOTE 1:	The interferer is QPSK modulated PUSCH containing data and reference symbols. Normal cyclic prefix is used.

NOTE 2:	The absolute value of the interferer offset Finterferer (offset) shall be further adjusted to MHz with SCS the sub-carrier spacing of the wanted signal in MHz. The interferer is an NR signal with 15 kHz SCS.




	R4-2003300
	CATT
	Corresponding Draft CR to reflect the contents in R4-2003300

	R4-2003840
	LG Electronics
	Corresponding Draft CR to reflect the contents in R4-2003238

	R4-2004472
	Qualcomm Incorporated
	Proposal 1: Use a value of 2.5dB for diversity gain
Proposal 2: Simulations should be conducted to verify the V2X SNR. 
Proposal 3: For target SNR simulations assumptions, SCS=30kHz (and corresponding LCRB), modulation=QPSK and code rate of 1/3 is proposed as a starting point of discussion. 



Open issues summary
Based on provided contributions, RAN4 mainly treat the TPs/CRs contents to complete 5G V2X UE Rx requirements for single carrier.
· Sub-Topic #2-1: REFSENS for NR V2X UE
· Sub-Topic #2-2: Max. input levels for NR V2X UE
· Sub-Topic #2-3: Others

Sub-topic #2-1
Sub-topic description: REFSENS for NR UE for both licensed band and n47
Open issues and candidate options before e-meeting:
Issue 2-1-1: REFSENS at n47
· Proposals
· Option 1: Derive REFSENS with diversity gain 2.5dB and current Thermal noise level
· Option 2: Derive REFSNES with diversity gain 2.5 dB and revised Thermal noise level
· Option 3: Derive REFSENS with diversity gain 3dB and current Thermal noise level
· Option 4: Derive REFSNES with diversity gain 3dB and revised Thermal noise level
· Recommended WF
· Option4 is acceptable
Issue 2-1-2: REFSENS at licensed band
· Clarification: 
· Whether or not keep the same REFSENS requirements at n38 for NR SL operation.
· If RAN4 consider same REFSENS level at n38 for both NR DL reception and NR SL reception, RAN4 need to revise REFSENS equation as proposed in R4-2003238.
· Proposals
· Option 1: Keep REFSENS of the NR Uu UE for NR SL UE.
· Option 2: Define specific REFSENS for NR SL UE at licensed bands
· Recommended WF
·  Option1 is acceptable

Sub-topic #2-2
Sub-topic description: Max. Input level for NR V2X UE
Open issues and candidate options before e-meeting:
Issue 2-2: Maximum input levels at n47
· Proposals
· Option 1: Follow max. input levels from NR Uu for 64QAM and 256QAM
· Option 2: Follow LGE proposal (R4-2003840) considering with max. power at n47
· Recommended WF
·  RAN4 need further discuss on the max. input level based on the WF on max. input levels at n47
Sub-topic #2-3
Sub-topic description: ACS and other Rx requirements 
Open issues and candidate options before e-meeting:
Issue 2-3: ACS for case2 at n47
· Proposals
· Option 1: Follow CATT proposal (R4-2003300)
· Option 2: Follow current captured ACS levels in TR38.886v0.6.0
· Recommended WF
· Option 2 is acceptable

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

	LGE
	Sub topic 2-1: REFSENS
· Sub-Topic 2-1-1:REFSENS at n47
LGE prefer option4 (diversity gain 3dB and revised Thermal noise level) to keep the REFSENS of legacy NR Uu band for SL operation in licensed band.
· Sub-Topic 2-1-2: REFSENS at licensed band
LGE prefer option1 (keep the REFSENS of the NR Uu UE for NR SL UE) at licensed band
Sub topic 2-2: Max. input levels
LGE prefer option2 since the maximum input level for NR SL UE is quite different in NR Uu since max. transmitted signal power will be received from NR V2X UE to adjacent NR V2X UE at n47
Sub topic 2-3:ACS and other Rx req.
LGE prefer follow ACS level in LTE V2X for NR V2X UE. So prefer option2
Others:

	Intel
	Sub topic 2-1: REFSENS
· Sub-Topic 2-1-1:REFSENS at n47
Support Option 4, because it is aligned with Rel-15 assumptions for NR Uu REFSENS

	CATT
	Issue 2-1-1: REFSENS at n47
Prefer option 4. For the diversity gain, the 3dB adopted in NR Uu can be reused considering IM 2.5dB for NR V2X.
Issue 2-1-2: REFSENS at licensed band
Prefer option 2. The REFSENS for licensed band cannot reuse that of NR Uu owing to the different NFs for NR Uu and NR V2X (9dB for NR Uu and 13dB for NR V2X)
To CATT: LGE also knew that RAN4 already considered the different NFs between n47 and licensed band. It is discussed the REFSENS requirements for NR SL UE at licensed band. I don’t understand NF difference is not related for licensed bands. Maybe CATT think REFSENS at n47 case. But we discuss the NR SL REFSENS requirements at licensed band not n47 ITS spectrum.
Issue 2-2: Maximum input levels at n47
Prefer option 1. We don’t see any technical reason to not reuse the maximum input level for NR Uu.
Issue 2-3: ACS for case2 at n47
Prefer option 1. 

	Qualcomm
	Sub topic 2-1: REFSENS
Issue 2-1-1: REFSENS at n47
· Derive REFSENSE with diversity gain of 2.5dB and current thermal noise level. However, before REFSENS can be accurately calculated simulation have to be done to verify the SNR= [-1] dB assumption. 
Issue 2-1-2: REFSENS at licensed band
· Sub-Topic 2-1-2: Calculate n38 REFSENS using the same formula as for n47. However, verify the n38 SNR using simulations. 
Sub topic 2-2: Max. input levels
We choose Option 1: Follow NR Uu max. input levels for 64QAM and 256QAM
Sub topic 2-3:ACS and other Rx req.
As discussed in comments on R4-2003237 we would like clarification on how these numbers were derived.
To Qualcomm: This is based on the ACS requirements for LTE V2X UE.


	Huawei
	Sub topic 2-1: REFSENS
· Sub-Topic 2-1-1:REFSENS at n47
prefer option4 (diversity gain 3dB and revised Thermal noise level)
· Sub-Topic 2-1-2: REFSENS at licensed band
prefer option1 (keep the REFSENS of the NR Uu UE for NR SL UE) at licensed band
Sub topic 2-2: Max. input levels
prefer option2 with same value for the CBWs but for 256QAM the value should be -27dBm instead.
Sub topic 2-3:ACS and other Rx req.
prefer option2
Others:


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

	R4-2003238
	LGE: To keep the legacy NR Uu REFSENS for NR SL operation in licensed band, RAN4 need to agree the 3dB diversity gain and revise the thermal noise level as as [-174dBm(kT) + 10*log10(RX BW)] like NR Uu.
Also RAN1 working assumption is allow the full RBs allocation. So 52 RBs will be used for 10MHz 1ith 15kHz SCS.

	
	 Qualcomm: In RAN4#94-e the assumption was that whether LCRB=NRB or not was going to be left to RAN1 to decide. Also, the REFSENS numbers cannot be finalized until the assumption on SNR=[-1]dB is verified.

	
	Huawei: depends on the discussion

	R4-2003303
	LGE: the draft CR is not reflect the RAN1 working assumption to use full RBs allocation. Also REFSENS is not guaranteed to keep the legacy requirements of NR Uu for NR SL UE in licensed band. The maximum input level is just follow the NR Uu, but the situation is quite different between NR SL and NR Uu.
The wanted signal level is lower than 3dB compare to LTE V2X. So we can keep the LTE V2X test parameters for ACS case2.

	
	 Qualcomm:
Draft CR for TS38.101-1, Introduce Rx requirements for NR V2X single carrier, CATT
Premature to write CRs on 38.101. Need content into TR. Can’t approve.
We are not sure how the ACS, inband and out of band blocking numbers were derived. Are they an extension of the LTE numbers with input from TS38.101-1 for the higher bandwidths?

	
	Huawei: depends on the discussion

	R4-2003840
	 LGE: This is draft CR to update A-MPR for PSSCH/PSCCH, MPR S-SSB, configured Tx power, the protected bands for UE-to-UE coexistence, REFSENS and Max. input levels. It will be update based on RAN4 consensus.

	
	 Qualcomm:
Updated CR on introducing RF requirements for 5G V2X service in TS38.101-1 in rel-16
All of the changes in this CR are under discussion in this meeting and companies have provided multiple proposals. We can’t approve this.

	
	Huawei: depends on the discussion



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

	Sub-topic#2-1
	Sub-topic #2-1: REFSENS for NR UE for both licensed band and n47
Issue 2-1-1: REFSENS at n47
Most companies prefer option4 (LGE, Huawei, CATT, Intel) and only Qualcomm prefer option1 at 1st  round. So moderator recommend as follow
Tentative agreements:
RAN4 revised REFSENS equation as follow with 3dB diversity gain
REFSENSV2X=[-174dBm(kT) + 10*log10(RX BW)] + SNRV2X +10log10(LCRB/NRB) +( NFV2X+ IM) - Diversity gain.
Where, target SNR: [-1] dB, it can be revised based on link level simulation campaign.
Recommendations for 2nd round: Based on the tentative agreements, RAN4 revise LGE TP (R4-2003238)
Issue 2-1-2: REFSENS at licensed bands
LGE, Huawei prefer option1 to reuse same REFSENS requirements of NR Uu UE for NR SL operation in licensed bands. But Qualcomm also prefer use same REFSENS equation for both licensed band and n47 ITS spectrum. So it is reasonable to use same REFSENS equation in issue 2-1-1 for NR SL operation in licensed bands. So moderator recommend as follow
Tentative agreements:
RAN4 reuse the REFSENS equation for n47 for NR SL operation in licensed bands. 


	Sub-topic#2-2
	Sub-topic #2-2: Max. Input level for NR V2X UE
Issue 2-2-1: Max. input levels at n47
LGE and Huawei prefer option2 and CATT, Qualcomm prefer option1 at 1st  round. So need further discuss on the max. input levels for NR V2X UE at n47.
Candidate options: 
· Option 1: Follow max. input levels from NR Uu for 64QAM and 256QAM
· Option 2: Follow LGE proposal (R4-2003840) considering with max. power at n47
Recommendations for 2nd round:
RAN4 need further discuss based on WF on max. input levels for NR V2X UE at n47

	Sub-topic#2-3
	Sub-topic #2-3: ACS & other Rx requirements
Issue 2-3-1: ACS
LGE and Huawei prefer option2 and CATT prefer option1 at 1st round. So moderator recommend as follow for NR V2X UE at n47.
Tentative agreements:
RAN4 can agreeable keep the current ACS levels at n47 in TR38.886 v0.6.0
Candidate options: 
· Option 1: Follow CATT proposal (R4-2003300)
· Option 2: Follow current captured ACS levels in TR38.886v0.6.0




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

	#1
	WF on max. input levels for NR V2X UE at n47
	CATT, Huawei





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

	R4-2003238
	Based on tentative agreements, RAN4 will revised TP to complete REFSENS requirements

	R4-2003303
	Based on RAN4 tentative agreements, RAN4 will revised draft CR to reflect REFSENS, Max. input levels and ACS requirements in TS38.101-1



Discussion on 2nd round (if applicable)
RAN4 will further discuss based on the WF and revised TPs/CRs in 2nd round.
	T-doc number
	Company
	Proposals / Observations

	R4-2005230xxxx
	CATT, Huawei 
	WF on max. input levels for NR V2X UE at n47
LGE: 
There are three options for max. input levels. LGE prefer option2 and option3
Qualcomm: We prefer option 1.

	R4-2005632xxxx
	LG Electronics
	TP on REFSENS requirements (revision of R4-2003238)
Qualcomm:  
The value of Diversity gain used in this TP is 3 dB, however as we presented in our tdoc R4-2004472 we believe this should be 2.5 dB. The values in the tables are based on the wrong diversity gain assumption.
The Target SNR number of [-1] has not been proven by simulation.
We can’t agree with this document.

LGE:
It was reflect the revised REFSENS equation based on tentative agreements at 1st round (Majority view is 3dB except Qualcomm). It can be acceptable.
For the target SNR number will be verified by link level simulation based on the simulation assumption in e-mail thread.


	R4-2005633xxxx
	CATT
	Draft CR for remaining issues on Rx RF requirements for NR V2X (revision of R4-2003303)
LGE: 
Need to align corresponding TP (R4-2005632) and Max. input level still ongoing discussion.
The final version is acceptable
Qualcomm: 
REFSENS in 7.3E.2 the SNR target has not been established by system studies, therefore the REFSENS values for both bands are agreeable. We would agree to [] without any numbers in the REFSENS table.
Max Level there is a WF not yet settled. Once that is settled this can be defined.
To Qualcomm: this is aligned with corresponding TP (R4-2005632 based on tentative agreements in 1st round).




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

	R4-2005230XXX
	RAN4 still discuss to reduce the candidate options. However, all options also OK to us. The final max. input level will be decided in next RAN4 meeting. 

	R4-2005632
	TP is to reflect the REFSENS agreements in RAN4. It is acceptable

	R4-2005633
	Final version is acceptable




Topic #3: Other open issues for single carrier
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2003578
	Futurewei
	Proposal 1: For Q1, two scenarios: (1) UL-TX/SL-TX in shared/single carrier, (2) UL-TX/SL-TX in different carriers, RAN4 can indicate to RAN2 that both the scenarios are valid

	R4-2003591
	Futurewei
	RAN4 would like to thank RAN2 for their LS R4-1910714 [1] on UL-SL prioritization.  RAN4 provided reply LS in R4-1915985 [2] answering all 4 questions except case 1 of Q1. RAN4 discussed the case 1 of Q1 NR-UL/NR-SL prioritization in shared/same carrier frequency.
RAN4 can confirm that scenario described in Q1 about NR-UL/NR-SL prioritization in shared/same carrier frequency is VALID.

	R4-2003549
	Futurewei
	6.2 UE architecture considerations
For in-device coexistence, the UE architecture and implementation assumptions need to be considered.  For this short-term switching period analysis, intra-band operation without dual PA capability can be the baseline.   It may be possible that a better switching delay performance is possible by considering separate RF chains with dual PAs. However, for this analysis the baseline performance considering single PA is considered.
6.2 Switching time analysis
The switching time between NR SL and LTE SL for short-term TDM operation was analyzed as part of this study.  The general ON / OFF time mask requirements in subclause 6.3.3.2 in TS 38.101-1 is applicable for NR sidelink also.  In addition to the above general ON / OFF time masks, the additional switching period of about [TBD] is applicable between the NR SL and LTE SL.  Considering that the NR V2X CBW is 10/20/30/40 MHz and that of LTE V2X is 10/20MHz, the spectrum span for contiguous and non-contiguous transmissions would be similar, the switching time can be similar.  
For this short term TDM operation of NR SL to LTE SL or LTE SL to NR SL, the switching period position can be on either on NR SL or LTE SL. The switching period power requirements can be different to OFF power period and this switching power period will not be separately defined. 

	R4-2004200
	Huawei, HiSilicon
	Propose MPR/A-MPR requirements for PSSCH/PSCCH
Proposal 1: MPR requirements for power class 2 NR V2X UE can be derived from table 2.
Proposal 2: It’s proposed to specify inner\outer A-MPRbase values for NS_34 Fc > 5865 as table 6 and table 7.
Proposal 3: It’s proposed to specify A-MPRbase values for NS_34 Fc = 5860 as table 8 and table 9.
Proposal 4: It’s proposed to specify A-MPRbase values for NS_49 Fc = 5885 as table 11 and table 12.

	R4-2004202
	Huawei, HiSilicon
	Propose MPR/A-MPR requirements for simultaneous PSFCH
Proposal 1: It’s proposed to specify the MPR requirements based on the Ngap ratio rather than user N for PC2 PSFCH MPR.
For contiguous and non-contiguous allocation for simultaneous PSFCH transmission for NR V2X will be specified as follow 
MPR_PSFCH = CEIL {MA_PSFCH, 0.5}
Where MA is defined as follows
        MA_PSFCH = 8   ;  0 ≤ NGap / NRB < 0.4
     = 9.5   ;  0.4 ≤ NGap / NRB < 0.55
= 14  ;  0.55 ≤ NGap / NRB ≤ 1
Where
NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)
CEIL{MA, 0.5} means rounding upwards to closest 0.5dB.
Proposal 2: Based on the simulation results, it’s proposed to use the PSFCH MPR formula for PC2 as above.
Proposal 3: It’s proposed to specify PSFCH A-MPRbase values for Fc > 5865 as table 1.
Proposal 4: It’s proposed to specify PSFCH A-MPRbase values for NS_34 Fc = 5860 as table 2.
Proposal 5: It’s proposed to specify PSFCH A-MPR values for NS_49 Fc = 5885 as table 3.

	R4-2004204
	Huawei, HiSilicon
	Proposal 1: It’s proposed to specify the same MPR requirements for S-SSB in one slot.
Proposal 2: S-SSB MPR requirements for PC2 NR V2X UE can be derived from table 3.
Table 3 S-SSB Maximum power reduction (MPR) for PC2 NR V2X UE
	Channel
	MPR (dB)

	
	Outer RB allocations
	Inner RB allocations

	S-SSB
	≤ 4
	≤ 2

	 


Proposal 3: It’s proposed to specify inner\outer S-SSB A-MPRbase values for Fc > 5865 as table 4.
Proposal 4: It’s proposed to specify S-SSB A-MPRbase values for NS_34 Fc = 5860 as table 5.
Proposal 5: It’s proposed to specify S-SSB A-MPR values for NS_49 Fc = 5885 as table 6.

	R4-2004205
	Huawei, HiSilicon
	Corresponding TP proposed to capture the PC2 MPR/A-MPR requirements in TR38.886

	R4-2003674
	vivo
	Considerations on improving the draft TR and TS for NR V2X
Proposal 1: Remove all the chapter titles including FR2 from TR 38.886 and add a description in TR 38.886 all the requirements apply for FR1. New TR can be created for capturing FR2 requirements for NR V2X in future.
Proposal 2: Create separate sub-clauses for these four sets of RF requirements for NR V2X in FR1 for TR 38.886:
· Single carrier operation in ITS band
· Single carrier operation in NR V2X licensed bands
· Concurrent operation for NR V2X
· SL MIMO operation for NR V2X
Proposal 3: Merge Chapter 5 and Chapter 6 as one chapter for co-existence evaluation in TR 38.886.
Proposal 4: Switch the chapter arrangement for Chapter for operating bands and Chapter for coexistence study in TR 38.886.
Proposal 5: Align the clause title for TS and TR for NR V2X as ‘for V2X communication’.
Proposal 6: Align the duplex mode as ‘HD’ for NR SL transmission.

	R4-2003234
	LG Electronics France
	Draft TR to update approved TPs in last RAN4 #94-e meeting



Open issues summary
Based on provided contributions, RAN4 mainly treat the TPs/CRs contents to complete 5G V2X UE Rx requirements for single carrier.
· Sub-Topic #3-1: UL-SL priority
· Sub-Topic #3-2: In-device coexistence
· Sub-Topic #3-3: Power class2 NR V2X UE
· Sub-Topic #3-4: TR and TS structure
· Sub-Topic #3-5: Others

Sub-topic #3-1
Sub-topic description: UL-SL priority
Open issues and candidate options before e-meeting:
Issue 3-1: UL-SL priority on shared channel at licensed band
· Clarification
· Why need the UL-SL priority discussion in same/different channel? It can be included the FDM operation for UL Tx-SL Tx.
· So, if RAN4 reply as valid scenarios for both, then verify why UL-SL FDM operation is valid scenarios in licensed band
· We already shared the simultaneous transmission will be impact to the SL reception UE by UL interference
· Proposals
· Option 1: Only TDM operation is allowed for UL-SL operation in shared/different channel 
· Option 2: RAN4 can indicate to RAN2 that both the scenarios are valid
· Recommended WF
· RAN4 further discuss with two options in 2nd round

Sub-topic #3-2
Sub-topic description: In-device coexistence
Open issues and candidate options before e-meeting:
Issue 3-2: In-device coexistence
· Proposals
· Option 1: Capture the TP contents from Futurewei (R4-2003549) but update the switching period based on RAN4 consensus.
· Recommended WF
· It can be acceptable to capture the UE architecture considerations and switching time analysis in section 6.2 and 6.3
Sub-topic #3-3
Sub-topic description: Power class2 NR V2X UE 
Open issues and candidate options before e-meeting:
Issue 3-3-1: MPR/A-MPR for PSSCH/PSCCH for PC2 NR V2X UE
· Proposals
· Option 1: Follow Huawei proposal (R4-2004200)
· Option 2: The PC2 requirements will be specified in rel-17
· Recommended WF
· After RAN4 agreement on the MPR/A-MPR for PC3, RAN4 can further discuss on the MPR/A-MPR requirements for PC2 UE

Issue 3-3-2: MPR/A-MPR for simultaneous PSFCH for PC2 NR V2X UE
· Proposals
· Option 1: Follow Huawei proposal (R4-2004202)
· Option 2: The PC2 requirements will be specified in rel-17
· Recommended WF
· After RAN4 agreement on the MPR/A-MPR for PC3, RAN4 can further discuss on the MPR/A-MPR requirements for PC2 UE

Issue 3-3-3: MPR/A-MPR for S-SSB for PC2 NR V2X UE
· Proposals
· Option 1: Follow Huawei proposal (R4-2004204)
· Option 2: The PC2 requirements will be specified in rel-17
· Recommended WF
· After RAN4 agreement on the MPR/A-MPR for PC3, RAN4 can further discuss on the MPR/A-MPR requirements for PC2 UE

Sub-topic #3-4
Sub-topic description: TR and TS structure
Open issues and candidate options before e-meeting:
Issue #3-4: TR and TS structure
· Proposals
· Option 1: Follow VIVO or Qualcomm proposal  (R4-2003674, R4-2003881).
· Option 2: Keep the current TR & TS structure for consistency with LTE V2X UE. But need to improve wording and use same terminology for clear understanding.
· Recommended WF
· RAN4 need further discuss based on the WF on TR/TS structures and common terminology for NR V2X UE

Sub-topic #3-5
Sub-topic description: Others
Open issues and candidate options before e-meeting:
Issue #3-5: Update TR 38.886 0.6.0
· Proposals
· Option 1: Agree the draft TR to reflect approved TPs at last RAN4 meeting. The further updated version 0.7.0 will treat after RAN4 meeting by e-mail approval until 4th May.
· Recommended WF
· RAN4 can agreed for the update TR version

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

	LGE
	Sub topic 3-1: UL-SL priority
LGE prefer option2 (only TDM operation is allowed in same/adjacent carrier in licensed band).
We already shared the simultaneous transmission will be impact to the SL reception UE by UL interference. The priority only need simultaneous transmission is allowed scenarios.
Sub topic 3-2: In-device coexistence
It can be acceptable to capture the UE architecture considerations and switching time analysis in section 6.2 and 6.3. but need to update the switching period based on RAN4 agreements.

Sub topic 3-3: Power class2 NR V2X UE
· Sub-Topic 3-3-1:MPR/A-MPR for PSSCH/PSCCH for PC2 V2X UE
· Sub-Topic 3-3-2: MPR/A-MPR for simultaneous PSFCH for PC2 V2X UE
· Sub-Topic 3-3-3: MPR/A-MPR for simultaneous S-SSB for PC2 V2X UE
LGE still prefer option2 (PC2 MPR/A-MPR will be specified in rel-17). RAN4 do not make consensus on the MPR/A-MPR requirements for PC3. 
Therefore, RAN4 can further discuss on the MPR/A-MPR requirements for PC2 UE after RAN4 make consensus on the MPR/A-MPR for PC3 UE.
Only one company propose the MPR/A-MPR requirements. So RAN4 need verify the the required MPR/A-MPR levels. 

Sub topic 3-4: TR & TS structure
LGE prefer option 2 (Keep the current TR & TS structure for consistency with LTE V2X UE). But need to improve wording and use same terminology for clear understanding.
Sub topic 3-5: Others
RAN4 can agreed for the update TR version. Also the latest TR update will be shared after RAN4 e-meeting for approval.
Others:

	vivo
	Sub topic 3-4: TR & TS structure
It is about improving current TS and TR, not about which option to pick. In our understanding, there are some issues on the TS/TR structure and other aspects besides the wording. We suggest to discuss the proposals in R4-2003674 and some reasonable proposals can be endorsed for improving the current TS/TR.

	Qualcomm
	Sub topic 3-1: UL-SL priority
Though UL-Tx/SL-TX in shared/single carrier is possible there may be interference from UL to SL RX that will degrade SL performance. This should be FFS for Rel-17
Sub topic 3-2: In-device coexistence
If the switching period is either in NR SL or LTE SL will it cause symbol distortion and  throughput degradation? A guard period needs to be added between the NR slot and LTE subframe during the switching period to prevent this distortion
If OFF power is not maintained during the switching period  it will cause signal leakage which  may lead to out of band spurious emissions which may cause   the UE to violate  emissions requirements. 
Sub topic 3-3: Power class2 NR V2X UE
· Sub-Topic 3-3-1:MPR/A-MPR for PSSCH/PSCCH for PC2 V2X UE
We agree with  Option 2: The PC2 requirements will be specified in rel-17
· Sub-Topic 3-3-2: MPR/A-MPR for simultaneous PSFCH for PC2 V2X UE
We agree with  Option 2: The PC2 requirements will be specified in rel-17
· Sub-Topic 3-3-3: MPR/A-MPR for simultaneous S-SSB for PC2 V2X UE
We agree with  Option 2: The PC2 requirements will be specified in rel-17
Sub topic 3-4: TR & TS structure
We agree that the specification structure needs to be reorganized in some manner that is consistent with the exisiting TS as much as possible. This paper is along the lines of R4-2003674 which is being treated in another thread. They should be considered together as they both relate to structuring the specification.
Proposal 2:
Having a separate subclause for a band (ITS) is not a good idea. This is completely different than the structure of 36 and 38.101. Bands should continue to be defined in separate section and band specific requirements referring to those. This proposal is not acceptable.
Have for single carrier operation in NR V2X licensed bands. Again the band should be handled the same as they are in the spec and not called out as subclause.
It does make sense to separate concurrent mode in some manner, R4-2003674 has a proposal for this. We are missing a definition of concurrent and this is sorely needed, and under discussion in thread 10 I think.
On SL MIMO operation for NR V2X, there is no MIMO in the TR so this is premature. In the future, if MIMO is developed in the spec a separate subclause would make sense for a TR or for the TS, but not now.
Requirements should be segregated by PHY structural category, not by bands. We should discuss what those should be. 
Option 3 which is our tdoc R4-2003881. You missed our 3881 tdoc on this topic. We added it to the doc list on the bottom. 


	Huawei
	Sub topic 3-1: UL-SL priority
Option 2

Sub topic 3-2: In-device coexistence
OK with the proposal

Sub topic 3-3: Power class2 NR V2X UE
Whether Power class 2 NR V2X UE should be included in Rel-16 depends on the progress on the baseline requirements, but the study about PC2 can be captured into the TR at least as one input for reference (R4-2004205).
· Sub-Topic 3-3-1:MPR/A-MPR for PSSCH/PSCCH for PC2 V2X UE
· Sub-Topic 3-3-2: MPR/A-MPR for simultaneous PSFCH for PC2 V2X UE
· Sub-Topic 3-3-3: MPR/A-MPR for simultaneous S-SSB for PC2 V2X UE

Sub topic 3-4: TR & TS structure
Prefer option 2.

Sub topic 3-5: Others
Others:


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

	R4-2003234
	LGE: TR update will be agreed.

	
	 Qualcomm: There are many items in this CR that are being discussed during this meeting with contributions from many companies, so we can’t approve this document.

	
	

	R4-2003549
	LGE: TP on IndeviceCoexistence will be approved with updating of the switching period.

	
	 Qualcomm: This is a TP for TR38.886. Switching power has to be OFF when switching to prevent violating spurious emissions requirements.

	
	Huawei: agree with the TP

	R4-2003591
	LGE: The reply LS can be updated if RAN4 make consensus on the UL-SL priority at licensed band.

	
	 Qualcomm: LS from RAN4 to RAN2 detailing UL SL prioritization. Though UL to SL concurrent operation is valid the interference effects of one signal on the other should be a topic for further study, so we can’t approve an LS being sent.

	
	Huawei: agree with the LS

	R4-2004205
	LGE: Corresponding TP to capture MPR/A-MPR for PC2 NR V2X UE.
The MPR/A-MPR for PC2 will be discussed after RAN4 make consensus on these MPR/A-MPR requirements for PC3 UE.

	
	We can’t agree with this for many reasons, some below here:
MPR values and spec structure are being discussed in this meeting and there is not consensus yet
SSSB values and spec structure are being discussed in this meeting and there is not consensus yet
A-MPR values and spec structure are being discussed in this meeting and there is not consensus yet

	
	Huawei: Decision is consensus based, in case the work will be delayed to next release, at the results should be captured in the TR as one input for reference.



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

	Sub-topic#3-1
	Sub-topic #3-1: UL-SL priority
Issue 3-1: UL-SL priority on shared channel at licensed band:
In 1st round, LGE would like to clarify why RAN4 need the UL-SL priority discussion in same/different channel? It can be included the FDM operation for UL Tx-SL Tx. From these scenarios, LGE already shared the simultaneous transmission will be impact to the SL reception UE by UL interference in same/adjacent carrier. Also Qualcomm has concerned But Huawei and Futurewei proposed that it is valid scenarios. But there was no feedback on the question and clarification points for the UL-SL priority scenarios.
Candidate options:RAN4 further discuss with two options in 2nd round
· Option 1: Only TDM operation is allowed for UL-SL operation in shared/different channel 
· Option 2: RAN4 can indicate to RAN2 that both the scenarios are valid
Recommendations for 2nd round:
Based on 2nd round consensus on UL-SL priority in licensed bands, RAN4 can send reply LS to RAN2

	Sub-topic#3-2
	Sub-topic #3-2: In-device coexistence
Issue 3-2: In-device coexistence:
In 1st round, LGE, Huawei are acceptable for the TP contents, but QC has different view for switching period. They think guard period is needed between NR slot and LTE sub-frame and and OFF power requirements in switching period will be applied. But QC comment can be treated in ON/OFF time mask for TDM operation between LTE SL and NR SL operation in agenda [10]5G_V2X_NRSL_concurrent operation.
Tentative agreements: 
RAN4 can acceptable the TP on Indevice coexistence with update the switching time

	Sub-topic#3-3
	Sub-topic #3-3: MPR/A-MPR for Power class 2 UE for NR V2X
Issue 3-3-1: MPR/A-MPR for PSSCH/PSCCH for PC2 NR V2X UE
Issue 3-3-2: MPR/A-MPR for simultaneous PSFCH transmission for PC2 NR V2X UE
Issue 3-3-3: MPR/A-MPR for S-SSB transmission for PC2 NR V2X UE
In 1st round, LGE, QC has concern to discuss the MPR/A-MPR requirements for PC2 since RAN4 still on-going discuss the MPR-A-MPR requirements for PC3 NR V2X UE. Just one company propose the MPR/A-MPR requirements for PC2 UE. So it is quite premature to discuss the levels.
Candidate options:
· Option 1: Follow Huawei proposal (R4-2004200)
· Option 2: The PC2 requirements will be specified in rel-17
Recommendations for 2nd round: 
RAN4 just focus on the MPR/A-MPR for PC3 NR V2X UE. It will be skipped until RAN4 make consensus on the MPR/A-MPR requirements for PC3 NR V2X UE.

	Sub-topic#3-4
	Sub-topic #3-4: TR and TS structure
Issue 3-4-1: TR and TS structure
In 1st round, LGE, Huawei prefer keep the TR structure and update the terminology and wording improvement. QC and VIVO propose change the TR/TS structure. RAN4 still discuss how to specify the NR V2X UE RF requirements for single carrier and con-current operation.
Candidate options:
· Option 1: Change TR/TS structure  (R4-2003881, R4-2003674)
· Option 2: Keep the current spec structures but use common terminology and wording improvement
Recommendations for 2nd round: 
RAN4 need further discuss how to specify the NR V2X UE RF requirements in TR/TS for single carrier and con-current operation. Firstly, RAN4 discuss the common terminology and whether separate single carrier specification and con-current operation in TS38.101-1 or not. WF will be needed

	Sub-topic#3-5
	Sub-topic #3-5: updated TR38.886 v0.6.0
Issue 3-5-1: Updated TR
In 1st round, QC has concern to agree the update TR38.886 v0.6.0. However, this update version only captured the approved TPs at last RAN4 meeting. So there was no reason to block the update TR.
The argued issues will be updated based on RAN4 consensus in soon by TP.
Tentative agreements:
RAN4 can acceptable the update TR38.886 v0.6.0.



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

	#1
	WF on TR/TS structures and common terminology for NR V2X UE
	VIVO, Qualcomm





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

	R4-2003591
	It will be revised and send reply LS to RAN2 based on 2nd round consensus.

	R4-2003549
	In previous RAN4 meeting. The TP contents acceptable. RAN4 did not treat the TP. So Futurewei revisited TP in this meeting. However, it will be revised to reflect the RAN4 agreed the switching period depend on progress in [10]5G_V2X_NRSL_concurrent operation.



Discussion on 2nd round (if applicable)
RAN4 will further discuss based on the revised LS/TPs in 2nd round.
	T-doc number
	Company
	Proposals / Observations

	R4-2005634xxxx
	VIVO, Qualcomm
	WF on TR/TS structures and common terminology for NR V2X UE
LGE:
Based on interested companies’ feedback, RAN4 decide the solution as follow based on majority view. 
Tentative agreements: 
Issue 1: use suffix “E” for NR V2X including single carrier & con-current operation
Issue 3: use notation with V2X_X_nY con-current operation
Issue 4: Keep the FR2 in TR38.886
Issue 8:Use “HD” for NR band n47
Other issues will be further discussed in next RAN4 meeting.

	R4-2005635xxxx
	Futurewei 
	Reply LS on UL-SL priority (revision of R4-2003591)
LGE:
Coexistence results in inter-device will be impact to NR SL reception. Furthermore, when we consider intra-band device coexistence between NR Uu and NR SL, more critical problem will expected due to there was no path-loss term.
There was no consensus for reply LS

	R4-2005636xxxx
	Futurewei
	TP on IndeviceCoexistence (revision of R4-2003549)
LGE:
LGE prefer only capture the switching period with [150us]. And do not mentioned the switching period position in TP since it will be discussed in other WF (R4-2005644)

Qualcomm: 
Do not agree with sentence “The switching period power requirements can be different to OFF power period and this switching power period will not be separately defined” If not at OFF power when switching UE may violate spurious emissions spec. We can’t agree with this sentence in the document.
We uploaded a modified draft version for consideration.
To Qualcomm: The switching period position will be treated in WF not here.

	R4-2003234
	LG Electronics
	Draft TR 38.886 v0.6.0
LGE:
In 1st round the Draft TR was return. Based on the approved TP and endorsed CRs, the contents will be updated. So it also propose as e-mail approval.




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

	R4-2005634XXX
	Based on 2nd round results, RAN4 decide whether or not change the TR/TS structures and the common terminology.
The final WF version can be acceptable

	R4-2005635
	LGE still concerned the UL-SL priority in same/adjacent channel in same band is valid scenarios.
These scenarios are not valid due to self desense problems. 
There was no consensus for the reply LS.

	R4-2005636
	Need to final check, but still not share the final version
After checking the final version it can be acceptable and aligned with the WF (R4-2005644)

	R4-2003234
	In 1st round the Draft TR was return. Based on the approved TPs and endorsed CRs, the contents will be updated. So it also propose as e-mail approval. Need to revised tdoc number




Reference Tdoc lists
	#　
	# of Topic
	TDoc
	Title
	Source
	Type
	Agenda item

	　1
	3-5
	R4-2003234
	TR update TR38.886 v0.6.0
	LG Electronics France
	draft TR
	6.4.1

	　2
	1-3, 1-4, 1-5
	R4-2003235
	TP on remaining issues for NR V2X UE 
	LG Electronics France
	pCR
	6.4.4

	　3
	1-1~1-6
	R4-2003237
	CR on NR V2X UE RF requirements for single carrier in TS38.101-1
	LG Electronics France
	CR
	6.4.4

	　4
	2-1
	R4-2003238
	TP on NR V2X UE REFSENS requirements at n47 
	LG Electronics Inc.
	pCR
	6.4.4.2

	　5
	1-1
	R4-2003239
	TP on NR V2X A-MPR (NS_33) and updated simulation results
	LG Electronics Inc.
	pCR
	6.4.4.1

	　6
	1-5
	R4-2003283
	Discussion on time mask for NR V2X
	CATT
	discussion
	6.4.4.1

	　7
	2-1, 2-2, 2-3
	R4-2003300
	Discussion on remaining issues on Rx RF requirements for NR V2X
	CATT
	discussion
	6.4.4.2

	　8
	2-1, 2-2, 2-3
	R4-2003303
	Draft CR for TS38.101-1, Introduce Rx requirements for NR V2X single carrier
	CATT
	draftCR
	6.4.4.2

	　9
	1-1
	R4-2003433
	MPR for NR V2X PSSCH PSCCH transmission all channel bandwidths TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　10
	1-2
	R4-2003434
	MPR for PSFCH transmission all channel bandwidths TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　11
	1-1
	R4-2003436
	A-MPR for 40MHz V2X PSSCH PSCCH transmission TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　12
	1-2
	R4-2003437
	A-MPR for 40MHz V2X PSFCH transmission TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　13
	1-1
	R4-2003438
	A-MPR for 10MHz V2X PSSCH PSCCH transmission TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　14
	1-2
	R4-2003439
	A-MPR for 10MHz V2X PSFCH transmission TP
	Qualcomm Incorporated
	pCR
	6.4.4.1

	　15
	3-2
	R4-2003549
	TP on Indevice Coexistence
	Futurewei Technologies
	other
	6.4.2

	　16
	1-2
	R4-2003550
	On Simultaneous Transmission of PSFCH
	Futurewei Technologies
	discussion
	6.4.4.1

	　17
	3-1
	R4-2003578
	On UL-SL Prioritization
	Futurewei Technologies
	discussion
	6.4.4.1

	　18
	3-1
	R4-2003591
	Reply LS to RAN2 on UL-SL Prioritization
	Futurewei Technologies
	LS out
	6.4.4.1

	　19
	3-4
	R4-2003674
	Considerations on improving the draft TR and TS for NR V2X
	vivo
	discussion
	6.4.1

	　20
	1-1, 1-3, 1-5, 2-1, 2-2
	R4-2003840
	Updated CR on introducing RF requirements for 5G V2X service in TS38.101-1 in rel-16
	LG Electronics France
	draftCR
	6.4.4

	　21
	1-1
	R4-2004198
	MPR simulation results and discussion for PC3 PSSCH\PSCCH NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　22
	1-1
	R4-2004199
	AMPR simulation results and discussion for PC3 PSSCH\PSCCH NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　23
	3-3
	R4-2004200
	MPR\AMPR simulation results and discussion for PC2  PSSCH\PSCCH NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　24
	1-2
	R4-2004201
	MPR\AMPR simulation results and discussion for PC3 PSFCH NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　25
	3-3
	R4-2004202
	MPR\AMPR simulation results and discussion for PC2 PSFCH NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　26
	1-3
	R4-2004203
	MPR\AMPR simulation results and discussion for PC3 S-SSB NR V2X in band n47
	Huawei, HiSilicon
	other
	6.4.4.1

	　27
	3-3
	R4-2004204
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