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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 requirements for single carrier for NR V2X Service in rel-16
· Topic #1: V2X UE Tx requirements for single carrier
· Sub-Topic #1-1: A-MPR for regulatory requirements
Issue #1-1-1: A-MPR for NS_33 for PC3
Issue #1-1-2: A-MPR for NS_52 for PC3
Issue #1-1-3: A-MPR for NS_xx for PC3
· Sub-Topic #1-2: Others
Issue #1-2-1: Tx diversity
Issue #1-2-2: V2X specification description without any external components
Issue #1-2-3: Update operating bands and channel bandwidth
Issue #1-2-4: Remove NS_52 additional coexistence requirements

· Topic #2: V2X UE Rx requirements for single carrier
· Sub-Topic #2-1: REFSENS
Issue #2-1-1: Target SNR/Diversity gain/ NF/ NRB
· Sub-Topic #2-2: FRC for REFSENS or Max. input level
Issue #2-2-1: FRC on QPSK for REFSENS
Issue #2-2-2: FRC on 64QAM for Max. input levels
Issue #2-2-3: FRC on 256QAM for Max. input levels

· Topic #3: Others  all open issues are cleared in 1st round 
· Sub-Topic #3-1: General requirement and additional requirement for NR V2X
· Sub-Topic #3-2: Power class reporting
· Sub-Topic #3-3: Supporting 256-QAM transmission in both FR1/FR2

· 2nd round: FFSRAN4 continually discuss above Topic #1 and Topic #2
· A-MPR for each transmit channel according to regional regulatory requirements with WFs
· One Formal CR from LGE will cover the Tx diversity and remove additional coexistence requirements for NS_52
· Revised CR from Vivo will treat update operating bands and channel bandwidth
· RAN4 will further discuss to define REFSENS with each parameters with WF
· The missing and updating parameters in FRC Tables for REFSENS and Max. Input Level are discussed and decided to capture in FRC Tables in TS38.101-1.


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

	R4-2010135
	LG Electronics
	Updated A-MPR requirements for PSFCH/S-SSB transmission to comply the regulatory requirements at EU (NS_33, NS_xx) and US (NS_52).
Corresponding CRs also proposed in R4-2010137(TS38.101-1) and R4-2010139 (TR38.886)

Table 6.2E.3.2-3: A-MPR for simultaneous PSFCH by NS_33
	Channel Bandwidth
[MHz]
	Center Frequency
[MHz]
	RB allocation
	A-MPRBase  (dB)
	A-MPRstep (dB)

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

	10
	5860
	NRB =1
	19.0
	1.0

	
	
	NRB > 1
	22.0
	

	
	5870, 5880, 5890, 5900, 5910, 5920
	NRB =1
	5
	0.8

	
	
	NRB > 1
	14
	7
	18.5
	

	Note 1: NGap is the gap RB amount between RBstart and RBend for contiguous and non-contiguous allocation simultaneous PSFCH transmission. (NGap = RBend - RBstart)



Table 6.2E.3.2-4: A-MPR for S-SSB transmission by NS_33
	Carrier Frequency (MHz)
	RBStart * 12*SCS 
[MHz]
	A-MPRBase (dB)
	AMPRStep (dB)

	5860
	≤0.54
	≤ 25
	1.0

	
	>0.54 and ≤1.44
	≤ 17
	

	
	>1.44 and ≤2.88
	≤ 12
	

	
	>2.88 and ≤3.96
	≤ 8
	

	
	>3.96 and ≤5.04
	≤ 7
	

	
	>5.04
	≤ 9.5
	

	5870, 5880, 5890, 5900, 5910, 5920
	≤0.36
	≤ 6.5
	0.5

	
	>0.36 and ≤1.44
	≤ 5.5
	

	
	>1.44 and ≤2.16
	≤ 4.0
	

	
	>2.16 and ≤3.24
	≤ 3.0
	

	
	>3.24 and ≤6.84
	≤ 5.5
	

	
	>6.84
	≤ 6.5
	



See the detail A-MPR Table for NS_xx for TR38.886 in paper.

	R4-2010137
	LG Electronics
	Corresponding CR to capture MPR/A-MPR for PC3 NR V2X UE
Also remove additional coexistence requirements for NS_52. 
- Table 6.5E.3.4.3-1 and Table 6.5E.3.4.3-2 were removed to the specification

	R4-2010113
	Qualcomm
	Propose A-MPR requirements for NS_33
Table 8.1.3.1-3: A-MPR for simultaneous PSFCH by NS_33
	Carrier frequency(MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	A-MPRStep
	Number of RBs

	5860

	19
	19
	0
	N =1

	
	18
	18
	
	N =2

	
	22
	22
	
	N =3

	
	21
	21
	
	N =4

	
	19
	19
	
	N >= 5

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

	
	6
	10
	0.5
	2 ≤ N ≤ 3

	
	5
	8
	0.375
	N >= 4



Table 8.1.3.1-4: A-MPR for S-SSB transmission by NS_33
	Carrier Frequency (MHz)
	RBStart * 12*SCS 
[MHz]
	A-MPRBase (dB)
	AMPRStep (dB)

	5860
	≤1.5
	≤ 25
	0.3

	
	>1.5 and ≤3.06
	≤ 17
	0.35

	
	>3.06 and ≤3.24
	≤ 11
	0.4

	
	>3.24 and ≤3.6
	≤ 10
	0.4

	
	>3.6 and ≤7.2
	≤ 9
	0.6

	5870, 5880, 5890, 5900, 5910, 5920
	≤1.0
	≤ 7
	0.85

	
	>1.0 and ≤1.6
	≤ 6.5
	

	
	>1.6 and ≤2.6
	≤ 5.8
	

	
	>2.6 and ≤3.24
	≤ 4.5
	

	
	>3.24 and ≤4.32
	≤ 5.5
	

	
	>4.32 and ≤7.2
	≤ 6.5
	


Propose A-MPR requirements for NS_xx
Table 8.1.3.3-2: A-MPR for simultaneous PSFCH by NS_xx
	Carrier frequency (MHz)
	MA_PSFCH_MIN
	MA_PSFCH_MAX
	A-MPRStep
	Number of RBs

	5860, 5870, 5880, 5890, 5900, 5910, 5920
	5
	5
	0.8
	N =1

	
	6
	10
	0.5
	2 ≤ N ≤ 3

	
	5
	8
	0.375
	N >= 4


Table 8.1.3.3-3: A-MPR for S-SSB transmission by NS_xx
	Carrier Frequency (MHz)
	RBStart * 12*SCS 
[MHz]
	A-MPR (dB)

	5860, 5870, 5880, 5890, 5900, 5910, 5920
	≤1.0
	≤ 7

	
	>1.0 and ≤1.6
	≤ 6.5

	
	>1.6 and ≤2.6
	≤ 5.8

	
	>2.6 and ≤3.24
	≤ 4.5

	
	>3.24 and ≤4.32
	≤ 5.5

	
	>4.32 and ≤7.2
	≤ 6.5




	R4-2010028
	Qualcomm
	Corresponding CR to capture MPR/A-MPR for PC3 NR V2X UE

	R4-2010929
	Huawei
	Propose A-MPR for PSFCH for NS_33
	Channel Bandwidth, MHz
	Carrier frequency(MHz)
	PSFCH A-MPRbase (dB)
	A-MPRstep (dB)
	Number of RBs

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

	10
	5860
	19
	1
	1

	
	
	22
	1
	>1

	
	5870,
5880,
5890,
5900,
5910,
5920
	5
	0.8
	1

	
	
	14
	7
	18.5
	0.8
	>1

	Note 1: NGap is the gap (in units of RBs) between RBstart and RBend for simultaneous PSFCH transmission with contiguous and non-contiguous RB allocation. (NGap = RBend - RBstart)



Table 7: A-MPR for S-SSB with NS_33
	[bookmark: OLE_LINK21]Channel Bandwidth, MHz
	Carrier frequency(MHz)
	RBstart*12*SCS
MHz
	A-MPRbase (dB)
	A-MPRstep (dB)

	10
	5860
	≤ 1.8
	15.5
	1

	
	
	> 1.8 && ≤ 3.6
	7.5
	

	
	
	> 3.6 && ≤ 5.22
	5
	

	
	
	> 5.22
	9.5
	

	
	5870,
5880,
5890,
5900,
5910,
5920
	< 1.8
	3.5
	0.8

	
	
	≥ 1.8 && ≤ 5.58
	2
	

	
	
	> 5.58
	3.5
	



Propose A-MPR for PSSCH/PSCCH for NS_52 
Table 3: A-MPR for PSSCH/PSCCH by NS_52
	Carrier frequency(MHz)
	Modulation
	A-MPR(dB)

	
	
	Region 1
	Region 2
	Region 3

	5885
	QPSK
	≤ 15
	≤ 8.0
	≤ 5.5

	
	16QAM
	
	≤ 8.0
	≤ 5.5

	
	64QAM
	
	≤ 8.5
	≤ 5.5

	
	256QAM
	
	≤ 8.5
	≤ 6.0

	



Proposal 1: It’s proposed to reconsider and specify the region 1 and AMPR value as table 3 and table 4.
Proposal 2: It’s proposed to keep current AMPR requirements for simultaneous PSFCH by NS_52.
Proposal 3: It’s proposed to specify AMPR requirements for simultaneous PSFCH and S-SSB by NS_33 as table 6 and table 7.

	R4-2010930
	Huawei
	Corresponding CR to capture MPR/A-MPR for PC3 NR V2X UE.

	R4-2010014
	Qualcomm
	Propose draft CR contents for V2X Tx diversity 
Proposal 1: Wait until NR TX diversity has been finalized in the main forum before specifying it for V2X
Proposal 2: Follow decisions made in the main forum for TX diversity when specifying TX diversity for V2X.
Proposal 3: Revise wording in section 6.1 TS38.101-1 as outlined above
Proposal 4: Add V2X UE integration block diagram in figure 2 to annex G of TS38.101-1


	R4-2010025
	Qualcomm
	Propose CR as follow
[bookmark: _Toc21344230][bookmark: _Toc29801714][bookmark: _Toc29802138][bookmark: _Toc29802763][bookmark: _Toc36107505][bookmark: _Toc37251264][bookmark: _Toc45888066][bookmark: _Toc45888665]6.1	General
Unless otherwise stated, the transmitter characteristics are specified at the antenna connector of the UE with a single or multiple transmit antenna(s). For UE with integral antenna only, a reference antenna with a gain of 0 dBi is assumed. For V2X applications the transmitter characteristics are specified at UE antenna connector without any external components that may be used to relocate the antenna away from the UE. An example of a V2X UE integration block diagram is illustrated in annex G.
[bookmark: _Toc21344425][bookmark: _Toc29801912][bookmark: _Toc29802336][bookmark: _Toc29802961][bookmark: _Toc36107703][bookmark: _Toc37251477][bookmark: _Toc45888384][bookmark: _Toc45888983]7.1	General
Unless otherwise stated the receiver characteristics are specified at the antenna connector(s) of the UE. For UE(s) with an integral antenna only, a reference antenna(s) with a gain of 0 dBi is assumed for each antenna port(s). UE with an integral antenna(s) may be taken into account by converting these power levels into field strength requirements, assuming a 0 dBi gain antenna. For UEs with more than one receiver antenna connector, identical interfering signals shall be applied to each receiver antenna port if more than one of these is used (diversity). For V2X applications the receiver characteristics are specified at UE antenna connector without any external components that may be used to relocate the antenna away from the UE. An example of a V2X UE integration block diagram is illustrated in annex G.
Annex G (informative):
Figure G.1-1 shows a V2X integration block diagram with an example set of components external to the UE such as cables and compensator devices. 
[image: ]

	R4-2010288
	Vivo
	Propose update operating bands and channel bandwidth for NR V2X in TS38.101-1
- Remove the label of Note 10 in the column of duplex mode for Band n47 in Table 5.2-1.
- Align Note 10 in Table 5.2-1 with Note 1 in Table 5.2E-1.
  - Change Note 10 in Table 5.3.5-1.
- Change label of Note2 to Note4 in Table 6.2E.1.2-1.
- Delete a editorial error in Clause 6.2E.4.1.
- Some typo revised in Clause 6.5E.


	R4-2010026
	Qualcomm
	QC propose remove additional coexistence requirements for NS_52. 
- Table 6.5E.3.4.3-1 was added to the specification in error and should be removed



1.2 Open issues summary
Based on provided contributions, RAN4 mainly treat the levels of A-MPR according to NS_33 and NS_52 to complete 5G V2X UE Tx requirements for single carrier.
· Sub-Topic #1-1: A-MPR for NS_33/NS_52 and NS_xx
· Sub-Topic #1-2: Others

1.2.1 Sub-topic #1-1
Sub-topic description: A-MPR for PC3 UE
Open issues and candidate options before e-meeting:
Issue 1-1-1: A-MPR for NS_33 for simultaneous PSFCH transmission/S-SSB for PC3 UE

· Proposals
· Option 1: A-MPR for NS_33 from QC (R4-2010028) are adopted and specified.
· Option 2: A-MPR for NS_33 from LGE (R4-2010135) are adopted and specified.
· Option 3: A-MPR for NS_33 from Huawei (R4-2010929) are adopted and specified.
· 
· Recommended WF
· RAN4 will decide one option in 1st round.

Issue 1-1-2: A-MPR for NS_52 for each transmitted channels for PC3 UE

· Proposals
· Option 1: A-MPR for NS_52 from QC (R4-2010113) are adopted and specified.
· Option 2: A-MPR for NS_52 from LGE (R4-2010135) are adopted and specified.
· Option 3: A-MPR for NS_52 from Huawei (R4-2010929) are adopted and specified.

· Recommended WF
· RAN4 will decide one option in 1st round.

Issue 1-1-3: A-MPR for NS_xx for each transmitted channels for PC3 UE
To derive MPR/A-MPR requirements, the worst A-MPR values from interested companies are chosen.

· Proposals
· Option 1: A-MPR for NS_xx from QC (R4-2010113) are adopted and specified in TS38.101-1
· Option 2: A-MPR for NS_xx from LGE (R4-2010135) are adopted and specified in TS38.101-1.

· Recommended WF
· RAN4 will decide one option in 1st round.

1.2.2 Sub-topic #1-2
Sub-topic description: Others
Open issues and candidate options before e-meeting:
Issue 1-2-1: Tx diversity
· Proposals
· Option 1: Wait until NR TX diversity has been finalized in the main session and follow their decisions when specifying TX diversity for V2X
· Recommended WF
· RAN4 can remove “Tx diversity” in Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO, in Table 6.2E.4.1-1: PCMAX,c tolerance for SL-MIMO, also remove “Tx diversity” in section 6.6 for Time alignment error.

Issue 1-2-2: Clarification on V2X specification description without any external components
· Proposals
· Option 1: Revise wording in section 6.1 TS38.101-1 and add block diagram to annex G  as described in R4-2010014 and QC CR (R4-2010025) proposal..
· Option 2: Do not need to add detail description since all RF requirements are specified as based on conducted mode (0dBi antenna gain) in TS36.101 and 38.101-1 specification.
· Recommended WF
· FFS

Issue 1-2-3: Update operating bands and channel bandwidth
· Proposals
· Option 1: Need to update based vivo CR (R4-2010288).
· Option 2: No need to update.
· Recommended WF
· Option1 is considered, but need to revise the CR (R4-2010288).

Issue 1-2-4: Remove NS_52 additional coexistence requirements
· Proposals
· Option 1: QC & LG propose to remove the additional coexistence requirements in section 6.5E.3.4.3 (R4-2010026 &R4-2010137).
· Option 2: No need to update.
· Recommended WF
· Option1 is considered


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

	LGE
	Sub topic 1-1: A-MPR for regulatory requirements
Issue 1-1-1: A-MPR for NS_33
LGE prefer option2 (R4-2010135) for simultaneous PSFCH transmission/S-SSB for NS_33. As compromised point, we also acceptable the A-MPR(R4-2010929, HW) for PSFCH transmission and acceptable the A-MPR(R4-2010028, QC) for S-SSB transmission.

Issue 1-1-2: A-MPR for NS_52
LGE prefer option2 (R4-2010135) for PSSCH/PSCCH transmission/simultaneous PSFCH transmission for NS_52. It is same as QC proposal(R4-2010028).

Issue 1-1-3: A-MPR for NS_xx (future ETSI regulation)
LGE prefer option2 (R4-2010135) for simultaneous PSFCH transmission/S-SSB for NS_xx.
As compromised point, we can acceptable the A-MPR(R4-2010113, QC) for S-SSB transmission for NS_xx.
Sub topic 1-2: Others 
Issue 1-2-1: Tx diversity
LGE prefer to remove “Tx diversity” in Table 6.2E.1.1-1: NR V2X UE Power Class for SL-MIMO, in Table 6.2E.4.1-1: PCMAX,c tolerance for SL-MIMO, also remove “Tx diversity” in section 6.6 for Time alignment error.

Issue 1-2-2: V2X specification description without any external components.
LGE prefer to capture the figure in annex and detail description is depend on RAN4 consensus based on QC proposal. 

Issue 1-2-3: Update operating bands and channel bandwidth
LGE think that the Note 10 is not needed for n38 and keep the Note 10 for n47 in Table 5.3.5-1 Channel bandwidths for each NR band in R4-2010288.
Issue 1-2-4: Remove NS_52 additional coexistence requirements
LGE and QC propose to remove NS_52 additional coexistence requirements. Difference point is refer the Table 6.5.3.4.2-2: Requirements for spurious emissions to protect CEN DSRC for V2X UE in NS_33 for NS_52 UE. 
Prefer to remove both tables for NS_52 requirements and refer the Table 6.5.3.4.2-2.

	Xiaomi
	Sub topic 1-2: Others 
Issue 1-2-2: V2X specification description without any external components
We agree with adding the clarification but we think the CR need more discussion since some general part can be added and there is no need for adding clarification in each sub-clause.

	vivo
	Issue 1-2-2: Clarification on V2X specification description without any external components
According to the current wording in the spec, the transmitter and receiver requirements are defined at the UE antenna connector unless otherwise stated, which shares the same meaning with the description proposed by QC from our perspective. We need more clarification whether this description is really needed.
About this V2X UE block diagram, it is suggested to consider all the typical UE types with V2X features, pedestrian UE, vehicular UE, RSU.
Issue 1-2-3: Update operating bands and channel bandwidth
OK with Moderator’s recommended WF. 

	Huawei
	Issue 1-1-1: A-MPR for NS_33
The proposals for NS_33 AMPR in R4-2010135 can be acceptable as a compromise.
Issue 1-1-2: A-MPR for NS_52
Seems the only issue is about A-MPR for PSSCH/PSCCH by NS_52. As we pointed out in R4-2010929, we can’t use a sharp curve to distinguish region 1 and others. Transition RB region is required. Based on the current specifications, the only change is the highlight cell. 15 dB AMPR is needed for region 1.
	Regions
	A-MPR

	RBstart or RBend
	LCRB
	

	RBstart≤floor(NRB*0.2) or RBend ≥ floor(NRB*0.2)
	LCRB ≤floor(NRB*0.2)
	Region 1

	The RB allocation is in Region 2 allocation for all other allocations which are not an Region1 or Region3 allocation.
	Region 2

	floor(NRB /3.5)≤ RBstart ≤NRB –floor(NRB /3.5) – LCRB 
	LCRB ≤ceil(NRB/3.5)
	Region 3



Issue 1-1-3: A-MPR for NS_xx
The agreed requirements for NS_33 fc=5870 AMPR can be reused for this new NS. So we’d better specify the AMPR requirements for NS_33 firstly.

Issue 1-2-1: Tx diversity
We also noticed the discussion of TxD in other topics, but RAN4 already made a decision that TxD is at least supported in Rel-16 and that’s also the conclusion for NR V2X. Thus we prefer to make changes later for TxD part as a whole package, and no need to change the spec multiple times for this issue. 
Issue 1-2-2: V2X specification description without any external components
Similar view as vivo that the current spec already made it clear that the requirements are specified at antenna connector without consideration of external component. The block diagram can be captured in the TR rather than in the specification. 
Issue 1-2-3: Update operating bands and channel bandwidth
OK with Moderator’s recommended WF.
Issue 1-2-4: Remove NS_52 additional coexistence requirements
We agree to remove the NS_52 additional coexistence requirements. However, the details are different in R4-2010930, R4-2010026 &R4-2010137. All of them can be merged into one CR in the end.


	CATT
	Issue 1-2-1: Tx diversity
Recommended WF is OK with us.
Issue 1-2-2: Clarification on V2X specification description without any external components
It is helpful to add this kind of diagram in the annex. But the detailed deployment within a vehicular UE and whether UE antenna connector or vehicle antenna connector applies should be further discussed. 
For the proposed diagram, the compensator, composed of a set of active devices, i.e. PA, LNA, is located in the back of UE and with cables at both ends. Based on this design, the requirements should not be specified at UE antenna connector as active devices in the compensator will have an uncertain impact on the performance. Besides, the cable loss factor is not required if the UE antenna connector applies. So we think it would be better to specify the requirements at vehicle antenna connector instead of UE antenna connector based on the current diagram.
Issue 1-2-3: Update operating bands and channel bandwidth
Recommended WF is OK with us.

	Qualcomm
	Sub topic 1-1: A-MPR for regulatory requirements
Issue 1-1-1: A-MPR for NS_33
Option1: Our preference for the S-SSB and PFSCH  the tables are the ones in R4-2010028 
Issue 1-1-2: A-MPR for NS_52
Option 1: Our preference for the PSCCH/PSSCH and PSFCH A-MPR NS_52 tables are the ones in R4-2010113
Issue 1-1-3: A-MPR for NS_xx (future ETSI regulation)
Option 1: Our preference for the S-SSB and PSFCH tables for NS_xx are the ones in R4-2010113

Sub topic 1-2: Others 
Issue 1-2-1: Tx diversity
Option 1: We support this option as we think it is best to wait until the main session has completed discussions on this topic before specifying it in the V2X forum. Also, in TS38.101-1 there are several instances of “TX diversity” or “Transmit diversity” which should be removed as TX diversity has not been formally introduced into the 38.101-1 and having it is this specification can be misleading. 
Issue 1-2-2: V2X specification description without any external components
Our comment is provided in issue 2-1-2 noise figure, and suggest to combine this topic with noise figure discussion.

Issue 1-2-3: Update operating bands and channel bandwidth
Option 1: update TS38.101-1 based on vivo CR
Issue 1-2-4: Remove NS_52 additional coexistence requirements
Option1: Yes, we agree to removing additional coexistence requirements.

	 Futurewei
	Issue 1-2-1: Tx diversity
Proposal (with only one option) and recommended WF are not aligned.  Does the proposal is to wait?
From LG: it is aligned the proposal since the “wait” mean it is premature to capture the Tx diversity wording for NR V2X in TS38.101-1. After RAN4 main session decided some principle and requirements, then we can follow the same approach for NR V2X UE.
Issue 1-2-2:   Some further discussion is needed and conclusion of such an analysis can go into TR. Not for spec.

	OPPO
	Issue 1-2-1: Tx diversity
No concern on keep then align with NR, or remove the re-added, but content should be aligned with NR TxD.



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

	R4-200xxxx
	XXX

	
	YYY

	
	ZZZ

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



1.4 Summary for 1st round 
1.4.1 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

	Issue #1-1-1: A-MPR for NS_33
In 1st round, two options for A-MPR for NS_33 are remained. HW and LGE prefer option2 as compromised. And QC prefer option1. So RAN4 need further discuss based on two options. 
Candidate options
· Option 1: A-MPR for NS_33 from QC (R4-2010028) are adopted and specified.
· Option 2: A-MPR for NS_33 from LGE (R4-2010135) are adopted and specified
Recommendations for 2nd round 
· Recommend to compromise between two options. One WF (HW) will assigned for A-MPR for NS_33 to make consensus in 2nd round.

	
	Issue #1-1-2: A-MPR for NS_52
In 1st round, two options for A-MPR for NS_52 are remained. QC and LGE prefer option1 as compromised. And HW prefer option3. So RAN4 need further discuss based on two options.
Candidate options
· Option 1: A-MPR for NS_52 from QC (R4-2010113) are adopted and specified.
· Option 3: A-MPR for NS_52 from Huawei (R4-2010929) are adopted and specified.
Recommendations for 2nd round 
· Recommend to compromise between two options. One WF (QC) will assigned for A-MPR for NS_52 to make consensus in 2nd round.

	
	Issue #1-1-3: A-MPR for NS_xx
A-MPR for NS_xx is quite aligned to NS_33 (Fc is from 5870). So RAN4 can decide A-MPR for NS_xx when RAN4 agree to the A-MPR for NS_33.
Tentative agreement:
· Based on the A-MPR for NS_33, RAN4 can decide A-MPR for NS_xx
Recommendations for 2nd round
· According to the WF on A-MPR for NS_33, RAN4 will decide A-MPR for NS_xx

	Sub-Topic#1-2
	Issue #1-2: Others
Issue 1-2-1: Tx diversity
Majority view is wait for the main session decision for NR Tx diversity. And same approach of NR TxD will be applied to NR V2X UE. 

Tentative agreement:
· Remove the Tx diversity wording in TS38.101-1 in this meeting. After RAN4 decide NR TxD principle and requirements, then apply the same approach to NR V2X TxD.
Recommendations for 2nd round
· For the CR work (to remove Tx diversity), the formal CR (R4-2010137) will be used.

	
	Issue 1-2-2: Clarification on V2X specification description without any external components
Majority view is fine to capture the figure in TR not TS. And the detail description would not necessary since TS specification already mentioned as conducted mode (0dBi antenna) without external antenna. So, RAN4 further discuss how to capture the detail description and the figure from QC at 2nd round. 
Candidate options:
· Option1: The detail description and figure will be revised and captured in TR38.886.
· Option2: Only figure will capture in Annex in TS38.101-1
· Option3: Send an LS to RAN5 to clarify the measurement point, with necessary text change captured in TS38.101-1
· Other options are not precluded
Recommendations for 2nd round
· Based on the decision in 2nd round, CR will be prepared to apply the agreements.

	
	Issue 1-2-3: Update operating bands and channel bandwidth
Majority view is acceptable for moderator recommended WF. One company proposed as follow 
Note 10 is not needed for n38 and keep the Note 10 for n47 in Table 5.3.5-1 Channel bandwidths for each NR band in R4-2010288.
Tentative agreement: Option1 is chosen
· Option 1: Need to update based vivo CR (R4-2010288).
Recommendations for 2nd round
· Need to update Vivo CR to reflect the comment in 1st round

	
	Issue 1-2-4: Remove NS_52 additional coexistence requirements 
All companies support option1 to remove additional coexistence requirements for NS_52
Tentative agreement: Option1 is chosen
· Option 1: QC & LG propose to remove the additional coexistence requirements in section 6.5E.3.4.3 (R4-2010026 &R4-2010137).
Recommendations for 2nd round
· Based on QC CR(R4-2010026), RAN4 will remove the additional coexistence requirements for NS_52



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

	R4-200xxxx
	WF on A-MPR for NS_33
	Huawei

	R4-200xxxx
	WF on A-MPR for NS_52
	Qualcomm

	
	
	



1.4.2 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  

	R4-2010137
	Need to revise to capture the A-MPR requirements and removing the wording “Tx diversity” 

	R4-2010288
	Need to revise to update operating band and channel bandwidth

	R4-2010026
	Need to revise to remove NS_52 additional coexistence requirements

	R4-2010028
	Noted. A-MPR will be treated in R4-2010137

	R4-2010113
	Noted. A-MPR will be treat in R4-2010139 for TR38.886

	R4-2010930
	Noted. A-MPR will be treated in R4-2010137



1.5 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
	Comments

	R4-200xxxx
	
	

	
	
	

	
	
	

	
	
	



1.6 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  

	R4-200xxxx
	

	
	

	
	

	
	

	
	





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

	R4-2010822
	Huawei
	Propose FRC for REFSENS and 
· 12 symbols are allocated to PSSCH transmission in a SL slot
· 10RBs and 3 symbols is considered as PSCCH transmission overhead.
· 2 symbols are allocated to PSSCH DMRS, which is FDMed between DMRS and PSSCH is supported, and have non-overlap with PSCCH in time domain.
· 24 bits CRC for all CB/TB length
· If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block


	R4-2010823
	Huawei
	Corresponding CR on TS38.101-1 based on R4-2010822

	R4-2010824
	Huawei
	Corresponding CR on TR38.886 based on R4-2010822

	R4-2010013
	LGE
	Proposal 1: LCRB for REFSENS should be updated using Table 1.
	NR operating Band / SCS/ Channel bandwidth / NRB / Duplex mode

	NR V2X Band
	SCS (kHz)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n47
	15
	50
	105
	160 
	216
	TDD

	
	30
	24
	50
	75
	105
	

	
	60
	10
	24
	36
	50
	



Proposal 2: -1dB target SNR for REFSENS should be confirmed.
Proposal 3: Use 3dB diversity gain for REFSENS similar to NR Uu approach for diversity gain
Proposal 4: Update the REFSENS levels for NR V2X single and con-current bands as shown in Table 3~5. 
	NR Operating band / SCS / Channel bandwidth / Duplex-mode

	V2X Band
	SCS
kHz
	10MHz
(dBm)
	20MHz
(dBm)
	30MHz
(dBm)
	40MHz
(dBm)
	Duplex Mode

	n38
	15
	-97.0
	-93.7
	-91.9
	-90.6
	TDD

	
	30
	-97.1
	-93.9
	-92.2
	-90.7
	

	
	60
	-97.9
	-94.1
	-92.4
	-90.9
	

	n47
	15
	-93.0
	-89.7
	-87.9
	-86.6
	HD

	
	30
	-93.1
	-89.9
	-88.2
	-86.7
	

	
	60
	-93.9
	-90.1
	-88.4
	-86.9
	





	R4-2010137
	LGE
	Corresponding CR to revise REFSENS and capture these FRC Tables for REFSENS and max. input levels.
1) FRC for REFSENS for all supporting SCS(15/30/60kHz) with QPSK(r=1/3)
2) FRC for Max. input level for all supporting SCS with 64QAM(r=3/4) and 256QAM(r=4/5)
See the detail FRC in CR.

	R4-2010015
	Qualcomm
	Proposal 1: Use a value of 2.5dB for diversity gain for NR V2X REFSENS calculations
Proposal 2: For the reference channel use coding scheme MCS2 for BW≤10MHz and MCS3 for BW≥20MHz
Proposal 3: Adopt the reference channel configurations given in table3
Proposal 4: Revise wording in section 7.1 of TS38.101-1 as outlined above
Proposal 5: Add V2X UE integration block diagram and associated text in figure 3 to annex G of TS38.101-1.
Proposal 6:  LCRB values determined by the following formula N*subchannel_size ≤  NRB where subchannel_size = {10, 12, 15, 20, 25, 50, 75, 100} and N is an integer value selected such that N*subchannel_size is closest to  NRB  without exceeding it. 
Proposal 7:  Adopt the REFSENS values given in table 5 for n38 and n47
	
	
	Channel bandwidth / PREFSENS_V2X(dBm)

	NR V2X
Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex
Mode

	n38
	15
	-96.5
	-93.2
	 
	-90.2
	HD

	
	30
	-96.6
	-93.4
	 
	-90.2
	HD

	
	60
	-97.4
	-93.6
	 
	-90.4
	HD

	n47
	15
	-92.5
	-89.2
	-87.4
	-86.1
	HD

	
	30
	-92.6
	-89.4
	-87.7
	-86.2
	HD

	
	60
	-93.4
	-89.6
	-87.9
	-86.4
	HD




	R4-2010027
	Qualcomm
	Corresponding CR to revise REFSENS requirements in TS38.101-1 based on R4-2010015

	R4-2009823
	CATT
	CR to update REFSENS requirements for n38 with 13dB NF in TS38.101-1

	R4-2009826
	CATT
	CR to update REFSENS requirements for n38 with 13dB NF in TR38.886

	R4-2010817
	Huawei
	[image: C:\Users\g00443958\AppData\Roaming\eSpace_Desktop\UserData\g00443958\imagefiles\1280C24D-6A11-48F1-BB17-06B4A51DBCAC.png]
[bookmark: _Ref47691912]Figure 1 NR-V2X UE SNR evaluation values
Proposal: It is proposed to define the SNR for NR V2X as [-0.5dB] for all SCS and revise the REFSENS accordingly.

	R4-2010818
	Huawei
	SL-ResourcePool information element
-- ASN1START
-- TAG-SL-RESOURCEPOOL-START

SL-ResourcePool-r16 ::=            SEQUENCE {
    sl-PSCCH-Config-r16                SetupRelease { SL-PSCCH-Config-r16 }                                  OPTIONAL,   -- Need M
    sl-PSSCH-Config-r16                SetupRelease { SL-PSSCH-Config-r16 }                                  OPTIONAL,   -- Need M
    sl-PSFCH-Config-r16                SetupRelease { SL-PSFCH-Config-r16 }                                  OPTIONAL,   -- Need M
    sl-SyncAllowed-r16                 SL-SyncAllowed-r16                                                    OPTIONAL,   -- Need M
    sl-SubchannelSize-r16              ENUMERATED {n10, n12, n15, n20, n25, n50, n75, n100}                  OPTIONAL,   -- Need M
……
Proposal: It is proposed to update the max sidelink allocated RB numbers as in the table below.
	NR Band / SCS / Channel bandwidth / Duplex mode

	NR V2X Band
	SCS
kHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz
	Duplex Mode

	n38
	15
	50
	105
	
	216
	HD

	
	30
	24
	50
	
	105
	HD

	
	60
	10
	24
	
	50
	HD

	n47
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	HD

	
	60
	10
	24
	36
	50
	HD






2.2 Open issues summary
Based on provided contributions, RAN4 treat the V2X UE Rx requirements to complete 5G V2X WI in Rel-16.
· Sub-Topic #2-1: REFSENS
· Define Target SNR point/ NF/diversity gain/NRB
· Sub-Topic #2-2: FRC for REFSENS or Max. input level

2.2.1 Sub-topic #2-1
Sub-topic description: Reference sensitivity for NR V2X UE
Open issues and candidate options before e-meeting:
Issue #2-1-1: Target SNR point
· Proposals
· Option 1: Based on simulation results from LGE and Qualcomm, keep the target SNR = -1dB 
· Option 2: Based on HW simulation results change the target SNR as -0.5dB 

· Recommended WF
· FFS

Issue #2-1-2: Noise figure in licensed band
· Proposals
· Option 1: For n38, NF is change to 13dB based on CATT Tdoc
· Option 2: Keep the NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1
· Recommended WF
· FFS

Issue #2-1-3: Diversity gain
· Proposals
· Option 1: 2.5dB diversity gain form QC (R4-2010015)
· Option 2: keep 3dB diversity gain
· Recommended WF
· FFS

Issue #2-1-4: Number of RB
· Proposals : LGE, HW and QC propose same table as follow based on the agreed sub channel_size = {10, 12, 15, 20, 25, 50, 75, 100}
	NR Band / SCS / Channel bandwidth / Duplex mode

	V2X Band
	SCS (kHz)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n38
	15
	50
	105
	160
	216
	TDD

	
	30
	24
	50
	75
	105
	

	
	60
	10
	24
	36
	50
	

	n47
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	

	
	60
	10
	24
	36
	50
	


· Recommended WF
· Above proposed NRB is used

Issue #2-1-5: Clarification on V2X specification description without any external components (RX)
· Option 1: Revise wording in section 7.1 TS38.101-1 and add block diagram to annex G as described in R4-2010015 and QC CR (R4-2010025) proposal.
· Option 2: Do not need to add detail description since all RF requirements are specified as based on conducted mode (0dBi antenna gain) in TS36.101 and 38.101-1 specification.
· Recommended WF
· FFS

2.2.2 Sub-topic #2-2
Sub-topic description: FRC for reference sensitivity or Max. input levels
Open issues and candidate options before e-meeting:
Issue 2-2-1: FRC for QPSK for REFSENS with all supporting SCS (15kHz/30kHz/60kHz)
· Proposals
· Option 1: QC proposal (R4-2010015)
· Option 2: LGE proposal (R4-2010137)
· Option 3: Huawei proposal (R4-2010822)
· Recommended WF
· FFS

Issue 2-2-2: FRC for 64QAM for Max. input level with all supporting SCS (15kHz/30kHz/60kHz)
· Proposals
· Option 1: Huawei proposal (R4-2010822)
· Option 2: LGE proposal (R4-2010137)
· Recommended WF
· FFS

Issue 2-2-3: FRC for 256QAM for Max. input level with all supporting SCS (15kHz/30kHz/60kHz)
· Proposals
· Option 1: Huawei proposal (R4-2010822)
· Option 2: LGE proposal (R4-2010137)
· Recommended WF
· FFS

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

	LGE
	Sub-Topic #2-1: Reference sensitivity for NR V2X UE
Issue #2-1-1: Target SNR point
LGE prefer -0.5dB target SNR point since one company LLS simulation results is not satisfy -1 dB target SNR level. 
Issue #2-1-2: Noise Figure
LGE prefer to keep the previous NF levels as option2
Option 2: Keep the NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1
Issue #2-1-3: Diversity Gain
It is difficult to use different diversity gain between NR Uu and NR V2X operation in licensed bands. So prefer to keep 3dB diversity gain.
Issue #2-1-4: Number of RB 
LGE support proposed Table in recommend WF
Issue #2-1-5: Clarification on V2X specification description
As same Tx part in issue #1-2-2, we prefer to capture the figure in annex and detail description is depend on RAN4 consensus based on QC proposal.

Sub-Topic #2-2: FRC for Rx requirements
Issue #2-2-1: FRC on QPSK for reference sensitivity
LGE prefer option2 as baseline (R4-2010137) since HW proposal do not consider SCI and wrong number of RB size such as NRB is 52 for CBW 10MHz.It should be 50.
QC proposal is to consider different coding rate according to CBW and SCS. It is not preferred MCS index for REFSENS and other Rx requirements.
Issue #2-2-2: FRC on 64QAM for max. input levels
LGE prefer option2 as baseline (R4-2010137) since HW proposal do not consider SCI and wrong number of RB size such as NRB is 52 for CBW 10MHz.It should be 50.
Issue #2-2-3: FRC on 256QAM for max. input levels
Same comments above in # 2-2-2

	Xiaom
	Sub-Topic #2-1: Reference sensitivity for NR V2X UE
Issue #2-1-2: Noise Figure
Option 2:
The 4dB difference is mainly based on the cable loss of the specific antenna implementation, however as discussed in topic#1 the requirement will be defined without external devices. So we believe that option 2 is better.
Issue #2-1-3: Diversity Gain
We think this is not a V2X specific issue, if the 2.5dB need to be corrected, then it should be also corrected in NR UE RF general part.
Issue #2-1-4: Number of RB 
Agree with moderator’s proposal.
Issue #2-1-5: Clarification on V2X specification description
Similar comment for issue #1-2-2 as agree to add some general description for the requirement reference point.

	Huawei, HiSilicon
	Sub-Topic #2-1: Reference sensitivity for NR V2X UE
Issue #2-1-1: Target SNR point
SNR is related to the MCS index. For the same MCS index as NR Uu, based on our simulation result, we see -1dB SNR for QPSK is not appropriate. 
To address the difference between NR SL and NR Uu, if the same MCS index is kept as NR Uu, we propose to adopt -0.5dB SNR for NR V2X.
Issue #2-1-2: Noise Figure
Option 2, it’s not reasonable that the NF is different from that of NR Uu, since the measurement is performed at UE antenna connector and the RF chain is the same for the licensed band.
Issue #2-1-3: Diversity Gain
Option 2, keep existing assumption. The implementation factor is already considered in IM.
Issue #2-1-4: Number of RB 
OK with the recommended WF.
Issue #2-1-5: Clarification on V2X specification description
As commented in issue #1-2-2, we see there is no ambiguity so far, but agree that some clarification as well as block diagram can be captured in the TR.
Sub-Topic #2-2: FRC for Rx requirements
Issue #2-2-1: FRC on QPSK for reference sensitivity
Issue #2-2-2: FRC on 64QAM for max. input levels
Issue #2-2-3: FRC on 256QAM for max. input levels
Preference is to discuss the FRC with formal tables in LGE (R4-2010137) and Huawei (R4-2010822) proposals. It is noted that the FRC also depends on the SNR, MCS index, overhead consideration, etc. 
Comments to LGE (R4-2010137):
1) TBS in every table is based on MCS indication, then the row of Target coding Rate is not necessary. 
2) Based on RAN1 specification 38.212 8.4.1, the PSSCH demodulation procedure has no relationship with 2nd stage SCI when HARQ isn’t considered, and the overhead of 2nd stage SCI is flexible, which is relative to PSSCH MCS and 2nd stage scaling factor. Then it is difficult to define a reasonable overhead for 2nd stage SCI. for simplicity, the overhead of 2nd stage SCI does not need be considered in FRC table.
FRC tables in both proposals should be updated based on the discussion. 

	CATT
	Issue #2-1-1: Target SNR point
The target SNR -1dB can be kept in the current stage. If the simulation results prove the inaccuracy, the FRC is expected to be slightly modified to satisfy the -1dB target SNR.
Issue #2-1-2: Noise Figure
In our understanding, the 4dB difference is a bit large between band n38 and band n47 despite n38 has lower frequency range. One point should be noted that the cable loss factor if required should be applied for all V2X bands in a fair manner. It is expected that the specific antenna connector implementation, e.g. antenna connector or vehicle antenna, should be clarified and aligned as a baseline to specify transceiver characteristics. The option 2 presents a logical approach to define NF but the values need further discussion.
Issue #2-1-3: Diversity Gain
Option 2. We share the similar view with Xiaomi. NR V2X should follow the value specified in NR Uu.
Issue #2-1-4: Number of RB 
Recommeded WF is OK with us.
Issue #2-1-5: Clarification on V2X specification description
Same comments as Issue 1-2-2.

	Qualcomm
	Sub-Topic #2-1: Reference sensitivity for NR V2X UE
Issue #2-1-1: Target SNR point
Qualcomm: Option3: Target SNR is dependent on the MCS setting and diversity gain selected as explained below in Issue 2-2-1.
Issue #2-1-2:: Noise Figure
We can agree with option 2 only if measurement point is clarified in TS 38.101 to ensure that device is being tested correctly, as explained in our contribution
From comments collected so far, even among a few companies participated in this discussion, there is a difference on understanding of measurement point, whether it is on UE antenna connector or vehicle antenna connector. Leaving this ambiguity on RAN4 spec may lead to even more controversial interpretations in RAN5 when test procedure is being discussed. 
Even within RAN4, we can clear see the impact of this ambiguity on noise figure discussion. In fact, the two options in noise figure are based on different measurement point assumption. From comments provided by companies, the complete descriptions of the options should be
Option 1: REFSENSE can be measured on vehicle antenna connector, cable loss is included. Therefore, additional 4dB to account for the cable loss (on top of principle in original option 2) is needed
Option 2: REFSENSE is measured at the point prior to cable, as the “UE antenna connector” QC clarified in topic 2-1-5. Therefore, cable loss is not included, principle originally proposed in option 2 directly applies.
As these two options explained, 2-1-2 should discuss together with 2-1-5 and becomes one combined issue. To keep symmetry between Tx and Rx, 1-2-2 should be combined to this issue, too.
For this joint issue, we support option 2. Note that cable loss and corresponding compensator/PA are subject to OEM implementation and design, which can vary from different OEMs. On the other hand, REFSENSE is a requirement that should be satisfied independent of implementation, then including factors like cable loss with huge variations across implementation may not be ideal for specifying requirement

Issue #2-1-3:: Diversity Gain
Qualcomm: We provided analysis and simulation results to show that 3dB is not achievable even assume perfect RF. The IM = 2.5dB only account for RF implementation, which we already excluded in our simulations. However, we also agree that aligning Uu and SL is better. Therefore, one compromise we can propose is to have 3dB here, but the impact we observed in our simulation and analysis need to be accounted for when deciding target SNR and MCS. Additional margin besides normal demod/decode implementation margin should be added. Therefore, we would like to combine this issue with issue 2-2-1 and 2-1-1. If our option for 2-2-1 is accepted, we can agree with 3dB diversity gain, since the margin we reserve in our proposal may be enough to accommodate the error in channel gain mismatch from baseband.
Compromised combine proposal: diversity gain = 3dB and issue 2-2-1 Option 1: QC proposal (R4-2010015)
Issue #2-1-4:: Number of RB
OK with the recommended WF
Issue #2-1-5:: Clarification on V2X specification description
Option 1, as explained in 2-1-2
Sub-topic #2-2
Issue 2-2-1: FRC for QPSK for REFSENS with all supporting SCS (15kHz/30kHz/60kHz)
Qualcomm: As we explained in the contribution, different MCSs are proposed because smaller number of RBs degrades channel estimation and LDPC code performance. We can have single MCS, but 5% BLER needs to be achievable by target SNR across all the bands. 
If target SNR can be adjusted, we are open to discuss use FRC with MCS4. But with the current proposal of -0.5dB target SNR, 5% BLER is not achievable according to our simulation results. In addition, if 3dB is preferred for diversity gain, additional margin should be added to target SNR when deciding it.

Issue 2-2-2: FRC for 64QAM for Max. input level with all supporting SCS (15kHz/30kHz/60kHz)
Qualcomm: Option 3: Both options are missing parameters and should be revised
(R4-2010822) does not have the correct RB resource allocations for the various BWs. SCI2 information is missing such as beta offset and payload size. TBS information such as sl-PSSCH-DMRS-timePattern, sl-xOverhead is missing. TB CRC should be 16 for BW=10 MHz
(R4-2010137) TB CRC should be 16 for BW =10 MHz, SCI2 #Res is specified in number instead of beta_offset. TBS information such as sl-PSSCH-DMRS-timePattern, sl-xOverhead is missing, MCS table is not specified, number of layers is not specified.
Issue 2-2-3: FRC for 256QAM for Max. input level with all supporting SCS (15kHz/30kHz/60kHz)
Qualcomm: Option 3: Both options are missing parameters and should be revised
(R4-2010822) does not have the correct RB resource allocations for the various BWs. SCI2 information is missing such as beta offset and payload size. TBS information such as sl-PSSCH-DMRS-timePattern, sl-xOverhead is missing. TB CRC should be 16 for BW=10 MHz
(R4-2010137) TB CRC should be 16 for BW =10 MHz, SCI2 #Res is specified in number instead of beta_offset. TBS information such as sl-PSSCH-DMRS-timePattern, sl-xOverhead is missing, MCS table is not specified, number of layers is not specified

	Futurewei
	Issue #2-1-1: Target SNR point
· Option 2.
Issue #2-1-2: Noise figure in licensed band
· Option 2: Keep the NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1
Issue #2-1-3: Diversity gain
· Option 2: keep 3dB diversity gain
Issue #2-1-4: Number of RB
· OK with moderator’s recommended WF
Issue #2-1-5:  same as issue #1-2-2

	OPPO
	Issue #2-1-1: Target SNR point
Option 2, i.e. -0.5dB
Issue #2-1-2: Noise Figure
Option 2


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

	R4-200xxxx
	XXX

	
	YYY

	
	ZZZ

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	



2.4 Summary for 1st round 
2.4.1 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: Reference sensitivity for NR V2X UE
Issue #2-1-1: Target SNR point
Majority view is option2 with -0.5dB target SNR since LLS simulation results is not satisfy the -1dB for QPSK with 60kHz SCS. QC want to define different MCS because smaller number of RBs degrades channel estimation and LDPC code performance. It will be discussed in FRC. So still two options will be discussed in 2nd round
Candidate options: 
· Option 2: Based on HW simulation results change the target SNR as -0.5dB
· Option 3: Target SNR is dependent on the MCS setting and diversity gain selected as explained below in Issue 2-2-1.
Recommendations for 2nd round:
· It is suggested to assign a WF to finalize REFSENS for both licensed band/unlicensed band.

	
	Issue #2-1-2: Noise Figure
Majority view is option2 to Keep the NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1. Since all UE RF requirements is based on conducted mode test. So do not consider the cable loss for NF.
Candidate options:: 
· Option 2: Keep the NF is 9dB < 3GHz, NF is 10dB>= 3GHz (e.g B42, n77, n78, n79…) at licensed bands at FR1.
· Option 3: RAN4 can decide the Noise Figure considering with Issue #2-1-2, #2-1-5, #1-2-2 jointly.
Recommendations for 2nd round:
· It is suggested to assign a WF to finalize REFSENS for both licensed band/unlicensed band. 

	
	Issue #2-1-3: Diversity Gain
Majority view is option2 to Keep 3dB diversity gain due to align with NR Uu.
Tentative agreements: Option2 is chosen
· Option 2: keep 3dB diversity gain
Recommendations for 2nd round:
· It is suggested to assign a WF to finalize REFSENS for both licensed band/unlicensed band. No further discuss on the Diversity Gain.

	
	Issue #2-1-4: Number of RB
All companies support Moderator recommendation. So no need further discuss on the NRB size
Tentative agreements: Follow Table will be used for REFSENS requirements
	NR Band / SCS / Channel bandwidth / Duplex mode

	V2X Band
	SCS (kHz)
	10 MHz
(dBm)
	20 MHz
(dBm)
	30 MHz
(dBm)
	40 MHz
(dBm)
	Duplex Mode

	n38
	15
	50
	105
	160
	216
	TDD

	
	30
	24
	50
	75
	105
	

	
	60
	10
	24
	36
	50
	

	n47
	15
	50
	105
	160
	216
	HD

	
	30
	24
	50
	75
	105
	

	
	60
	10
	24
	36
	50
	



Recommendations for 2nd round:
· No further discussion is needed

	
	Issue #2-1-5: Clarification on V2X specification description
Same as Issue #1-2-2 as follow
Majority view is fine to capture the figure in TR not TS. And the detail description would not necessary since TS specification already mentioned as conducted mode (0dBi antenna) without external antenna. So, RAN4 further discuss how to capture the detail description and the figure from QC at 2nd round. 
Candidate options:
· Option1: The detail description and figure will be revised and captured in TR38.886.
· Option2: Only figure will capture in Annex in TS38.101-1
· Option3: Send an LS to RAN5 to clarify the measurement point, with necessary text change captured in TS38.101-1
· Other options are not precluded
Recommendations for 2nd round
· Based on the decision in 2nd round, CR will be prepared to apply the agreements.

	Sub-topic#2-2

	Issue #2-2-1: FRC for reference sensitivity
According to 1st round discussion, RAN4 can determine as following two candidate options with updating parameters in sub-topic #2-1.
Candidate options: 
· Option1: Based on LGE proposal (R4-2010137), RAN4 need to update the detail parameters with single MCS with updating parameters in sub-topic #2-1.
· Option2: Based on QC proposal, RAN4 define different MCS index according to channel BW and SCS with updating parameters in sub-topic #2-1
Recommendations for 2nd round:
· RAN4 need further discuss how to determine the FRC for REFSENS. Based on RAN4 consensus, CR (R4-2010137) will be updated.

	
	FRC for Max. input level
Issue #2-2-2: FRC for 64QAM
Issue #2-2-3::FRC for 256QAM
According to 1st round discussion, RAN4 can determine FRC for Max. input levels as QC’s recommendation to add missing parameters.

Tentative agreements:
· The baseline is CR (R4-2010137) to update parameters.
Recommendations for 2nd round:
· Interested companies should propose the missing parameters and update detail parameters based on CR (R4-2010137) to complete FRC for 5G V2X service



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

	#1
	WF on REFSENS requirements for NR V2X UE at licensed band/unlicensed bands
	LG Electronics

	#2
	WF on NR V2X FRC parameters	
	Huawei, HiSilicon

	#3
	LS to RAN5 on measurement point for 5G V2X UE
	Qualcomm



2.4.2 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  

	R4-2010137
	Need to update REFSENS requirements and FRC tables for REFSENS and Max. input levels.
Tdoc revision is already requested in Topic #1.

	R4-2010823
	Need to update Draft CR to add FRC tables for REFSENS and Max. input levels.

	R4-2009823
	Noted. REFSENS will be treated in R4-2010137

	R4-2009826
	Noted. REFSENS will be treated in R4-2010139 for TR38.886

	R4-2010027
	Noted. REFSENS will be treated in R4-2010137

	R4-2010824
	Noted. Draft CR for TR38.886 to capture FRC Tables  No need to capture in TR. It will be capture in TS



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

	R4-200xxxx
	XXX
	

	
	
	

	
	
	

	
	
	

	R4-200xxxx
	XXX
	

	
	
	

	
	
	

	
	
	




2.6 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  

	R4-200xxxx
	· 

	
	

	
	

	
	




3 Topic #3: Others
Main technical topic overview. The structure can be done based on sub-agenda basis. 
3.1 Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2009828
	CATT
	Proposal 1: Different types of V2X UE, i.e. vehicular V2X UE and pedestrian V2X UE, should be first clarified and defined based on the real scenarios for V2X.
Proposal 2: The additional requirements specified in the suffix should apply for vehicular V2X UEs, while the tighter requirements between general requirements and additional requirements should apply for pedestrian V2X UEs.
Proposal 3: The “V2X UE” in requirement part in current specifications should be changed to “vehicular V2X UE”. For pedestrian V2X UE, no additional statement in requirements is needed.


	R4-2010287
	vivo
	Issue #2-1-1: General part in TS at last RAN4 meeting
Proposals
· Option 1 
· General requirements apply to V2X (suffix E) unless otherwise stated, so V2X requirements (suffix E) are written only when the requirement differs from the general. This eliminates suffix E clauses.
· Option 2
· For pedestrian-V2X UEs, both the general core requirements and suffix E core requirements apply
· For vehicular UEs supporting the only the NR-V2X sidelink, the suffix E core requirements apply
· Note: At this time the terms ‘vehicular UE’ and ‘pedestrian UE’ have not been defined in the requirements section of the TR, however we anticipate in future this may change.
Proposal 1: Option 1 is preferred when applying the minimum requirements.


	R4-2010772
	OPPO
	Observation 1:   Only PC3 is defined for V2X single antenna port.
Observation 2:   Both PC2 and PC3 are defined for SL MIMO/TxD.
Observation 3:   Only one power class signaling defined per band.
Observation 4:   Rel-16 NR requires UE shall have same power class for any mode (single antenna port / MIMO / TxD).
Observation 5:   For UE with PC2 under SL MIMO/TxD, it still can only report PC3 since only PC3 is defined for single antenna port.
Observation 6:   The PC2 defined in SL MIMO/TxD is not achievable for V2X UE due to power class signaling limitation.

Proposal 1:        RAN4 shall clarify how to report the power class for UE with PC2 under SL MIMO/TxD.

Proposal 2:        Choose one of the following solutions to solve the V2X power class ambiguity.
· Option 1: Define two power class signaling, one for single antenna port, the other for SL MIMO/TxD
· Option 2: Ask UE with PC2 under SL MIMO/TxD only report PC3

	R4-2006129
	RAN1
	LS on Rel-16 RAN1 UE feature list for NR

· For 5G_V2X_NRSL-Core:
· For FG 15-19 RAN1 still has to decide whether it is a basic FG.
· For FG 15-23 RAN1 still has to decide whether it is also a basic FG for UEs not supporting mode 1.
· Support for 256-QAM transmission in an FR should be decided by RAN4.
· RAN1 concluded that RAN4 should decide any UE capability related decisions in regard to 256 QAM sidelink reception support in Rel. 16 V2X for both FR1 and FR2




3.2 Open issues summary
Based on provided contributions, RAN4 treat the how to specify the common RF rquirements and additional RF requirements for NR V2X UE.
· Sub-Topic #3-1: How to specify the general RF requirements and additional requirement for NR V2X
· Sub-Topic #3-2: Power class reporting
· Sub-Topic #3-3: Support for 256-QAM transmission in both FR1/FR2

3.2.1 Sub-topic #3-1
Sub-topic description: How to specify the general RF requirements and additional requirement for NR V2X UE
Open issues and candidate options before e-meeting:
Issue #3-1-1: General part in TS
· Proposals
· Option 1: Current specification format is aligned LTE V2X. Hence no more discuss on this issue
· Option 2: Only define V2X RF requirements in Suffix E.
· Recommended WF
· FFS


3.2.2 Sub-topic #3-2
Sub-topic description: Power class reporting 
Open issues and candidate options before e-meeting:
Issue 3-2-1: 
· Proposals
· Option 1 
· Only allow PC3 in rel-16 regardless of 2 Tx (SL-MIMO/TxDiversity) or 1 Tx V2X operation
· Option 2
· Allow two power class signaling, one for single antenna port, the other for SL MIMO/TxD
· Recommended WF
· FFS

3.2.3 Sub-topic #3-3
Sub-topic description: Supporting 256-QAM transmission in in both FR1/FR2
Open issues and candidate options before e-meeting:
Issue 3-3-1: 
· Proposals
· Option 1 
· Only support as optional feature for 256-QAM transmission in FR1 in Rel-16. FFS on 256-QAM transmission in FR2.
· Option 2
· Support mandatory feature (basic feature) for 256-QAM transmission in FR1 in Rel-16. FFS on 256-QAM transmission in FR2.
· Recommended WF
· It will be decided at 1st round since RAN4 shall send LS to RAN1 and RAN2 for UE feature list.

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

	LGE
	Sub-Topic #3-1: How to specify the NR V2X UE
LGE prefer option 1 as the suffix E is additional feature for V2X.
Sub-Topic #3-2: UE power class reporting 
LGE prefer option 1. It is only allow PC3 for both SL-MIMO and single Tx V2X operation.
Other option is not precluded except to define additional UE capability.
Sub-Topic #3-3: Supporting 256-QAM transmission in both FR1/FR2
LGE prefer option1. UE can support as optional feature for 256-QAM transmission in FR1 in Rel-16. FFS on 256-QAM transmission in FR2.

	Xiaomi
	Sub-Topic #3-1: How to specify the NR V2X UE
Agree with option 1 as the suffix is feature specific but not UE type specific.

	vivo
	Issue #3-1-1: General part in TS
Option 1 is preferred. The baseline is that UE with V2X feature needs to satisfy both general and suffix ‘E’ requirements.
Issue 3-2-1: Power Class reporting
For Option 1, if only PC3 is allowed for 2Tx(SL-MIMO&TxD), then there is no point defining PC2 for SL-MIMO&TxD. For Option 2, is there any previous case in NR defining two power class signaling?
To vivo, LGE think if RAN4 make consensus to allow two power class signaling for NR V2X UE, then it is possible to send LS to RAN2 to specify the two power class capability signaling. However, currently, there was no exceptional case in 3GPP.

	Huawei, HiSilicon
	Sub-Topic #3-1: How to specify the NR V2X UE
Option 1, unless otherwise stated, general requirements are also applicable for NR V2X.
Sub-Topic #3-2: UE power class reporting
Option 1, PC2 can be further specified in Rel-17 SL enhancement WI.
Sub-Topic #3-3: Supporting 256-QAM transmission in both FR1/FR2
Optional for SL 256QAM transmission for FR1. 
Since FR2 is not supported in Rel-16, no need to consider it in Rel-16. FFS for future release.

	CATT
	Issue #3-1-1: General part in TS
Our intention is to clarify whether or not the suffix E requirements apply to all types of UE. If no, some general description would be required to explain the relationship between different sets of requirements and different types of UE. If the suffix E requirements apply to all types of UE, the current specification aligned with LTE V2X is applicable. 
Issue 3-2-1: 
Prefer Option 2.
Issue 3-3-1: Supporting 256-QAM transmission in in both FR1/FR2
Prefer Option 1.


	Qualcomm
	Sub-Topic #3-1: How to specify the NR V2X UE
Option 1: Current specification format is aligned LTE V2X. Hence no more discuss on this issue. General specifications are also applicable to NR V2X.

Sub-Topic #3-2: UE power class reporting 
Option 1: Only allow PC3 in rel-16 regardless of 2 Tx (SL-MIMO/TxDiversity) or 1 Tx V2X operation
Allowing 2 power class signaling can be FFS in Rel-17

Sub-Topic #3-3: Supporting 256-QAM transmission in in both FR1/FR2
Option 1: Only support as optional feature for 256-QAM transmission in FR1 in Rel-16. FFS on 256-QAM transmission in FR2.


	 Futurewei
	Issue #3-1-1: General part in TS
· Option 1: Current specification format is aligned LTE V2X. Hence no more discuss on this issue
Issue #3-2-1:  Power class reporting
· Option 1: Only allow PC3 in rel-16.  (PC2 can be considered in later release.)
Issue #3-3-1: 
· Option 1: Only support as optional feature for 256-QAM transmission in FR1 in Rel-16.
Sentence about FFS FR2 can be deleted in this option 1.


	OPPO
	Issue #3-2-1:  Power class reporting
Ok with either way. 
Option 1 (Only allow PC3 in rel-16) maybe more straight forward. Then RAN4 need to consider whether PC2 need to be removed or not since it will never be used in Rel-16. Otherwise, confusions will keep popping up.
If there is interest to keep PC2 then new signaling is more future proof. 



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

	R4-200xxxx
	XXX: 

	
	YYY

	
	ZZZ

	
	

	
	

	
	

	
	

	
	

	
	



3.4 Summary for 1st round 
3.4.1 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: How to specify NR V2X RF requirements
Majority view is option1 for V2X specification aspect. And RAN4 agreed that general part is basic requirements regardless of UE type and Suffix E is additional requirements for V2X feature.
 
Tentative agreement: Option1 is chosen
· Option 1: Current specification format is aligned LTE V2X. Hence no more discuss on this issue
Recommendations for 2nd round:
· No further discussion in needed

	Sub-topic#3-2
	Sub-Topic #3-2: Power class reporting
Majority view is option1 for V2X UE power class reporting. Hence, PC2 will be remove in SL-MIMO to keep the single UE power class regardless of 1Tx and 2Tx V2X UE. 

Tentative agreement: Option1 is chosen
· Option 1: Only allow PC3 in rel-16 regardless of 2 Tx (SL-MIMO/TxDiversity) or 1 Tx V2X operation
Recommendations for 2nd round: 
· No further discussion in needed

	Sub-topic#3-3
	Sub-Topic #3-3: Supporting 256-QAM transmission in both FR1/FR2
All interested companies support option1 for 256-QAM transmission capability as optional feature.

Tentative agreement: Option1 is chosen
· Option 1: Only support as optional feature for 256-QAM transmission in FR1 in Rel-16. FFS on 256-QAM transmission in FR2.
Recommendations for 2nd round:
· No further discussion in needed



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

	#1
	Reply LS on RAN1 UE feature list for 5G V2X service
[bookmark: _GoBack]To chairman, Tdoc already request and assigned by e-mail
	LG Electronics



3.4.2 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  

	R4-2010137
	Power class2 for SL-MIMO will be removed in formal CR 

	
	



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

	R4-20xxxx
	
	

	
	
	

	
	
	

	
	
	




3.6 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  

	R4-20xxxx
	· 

	
	

	
	

	
	





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

	1
	R4-2009828
	On general requirement and additional requirement for NR V2X
	CATT
	discussion
	7.3.1  Sub-Topic #3-1

	2
	R4-2010287
	Further discussion on the applicability of minimum requirements for NR V2X
	vivo
	discussion
	7.3.1  Sub-Topic #3-1

	3
	R4-2010772
	Discussion on V2X power class reporting
	OPPO
	discussion
	7.3.1  Sub-Topic #3-2

	4
	R4-2010822
	On NR V2X reference measurement channels
	Huawei, HiSilicon
	other
	7.3.1  Sub-Topic #2-2

	5
	R4-2010823
	draft CR for TS 38.101-1: NR V2X FRC
	Huawei, HiSilicon
	draftCR
	7.3.1  Sub-Topic #2-2

	6
	R4-2010824
	draft CR for TR 38.886: NR V2X FRC
	Huawei, HiSilicon
	draftCR
	7.3.1  Sub-Topic #2-2

	7
	R4-2010137
	Correction on NR V2X UE RF requirements for single carrier in TS38.101-1
	LG Electronics France
	CR
	7.3.3  Topic #1 and #2

	8
	R4-2010139
	Correction on TR38.886 for V2X UE Tx and Rx requirements
	LG Electronics France
	CR
	7.3.3  Topic #1 and #2

	9
	R4-2010288
	CR on TS 38.101-1 for NR V2X
	vivo
	CR
	7.3.3  Topic #1-2-3 (system parameters)

	10
	R4-2009824
	CR for TS 38.101-3, Time mask for TDM between NR V2X and LTE V2X
	CATT
	CR
	7.3.3.1  Move to Leo session

	11
	R4-2009829
	Switching period for NR V2X in ITS band
	CATT
	CR
	7.3.3.1  Move to Leo session

	12
	R4-2010014
	V2X TX Issues
	Qualcomm Incorporated
	other
	7.3.3.1  Sub-Topic #1-2-1  (Tx diversity)

	13
	R4-2010025
	Components external to UE
	Qualcomm Incorporated
	CR
	7.3.3.1  Sub-Topic #1-2-2

	14
	R4-2010026
	NS_52 emissions correction
	Qualcomm Incorporated
	CR
	7.3.3.1  Sub-Topic #1-2-4

	15
	R4-2010028
	V2X A-MPR tables for SSSB, PFSCH
	Qualcomm Incorporated
	CR
	7.3.3.1  Sub-Topic #1-1

	16
	R4-2010113
	TP on V2X A-MPR for SSSB, PFSCH, PSSCH, PSCCH
	Qualcomm Incorporated
	other
	7.3.3.1  Sub-Topic #1-1

	17
	R4-2010135
	Remaining MPR/A-MPR requirements for NR V2X UE 
	LG Electronics France
	other
	7.3.3.1  Sub-Topic #1-1, #1-2-4

	18
	R4-2010929
	Discussion on remaining AMPR requirements for PC3 V2X UE
	Huawei, HiSilicon
	other
	7.3.3.1  Sub-Topic #1-1

	19
	R4-2010930
	CR  for 38.101-1 to specify AMPR requirements for PC3 NR V2X in band n47
	Huawei, HiSilicon
	CR
	7.3.3.1  Sub-Topic #1-1

	20
	R4-2009577
	MSD analysis on NR V2X UE for V2X_20_n38
	Xiaomi Communications
	discussion
	7.3.3.2  Move to Leo session

	21
	R4-2009823
	CR for TS 38.101-1, REFSENS requirements for NR V2X band n38
	CATT
	CR
	7.3.3.2  Sub-Topic #2-1

	22
	R4-2009826
	REFSENS requirements for NR V2X band n38
	CATT
	CR
	7.3.3.2  Sub-Topic #2-1

	23
	R4-2010013
	REFSENS requirements and LLS results of REFSENS for NR V2X UE
	LG Electronics Inc.
	other
	7.3.3.2  Sub-Topic #2-1

	24
	R4-2010015
	V2X RX Issues
	Qualcomm Incorporated
	other
	7.3.3.2  Sub-Topic #2-1

	25
	R4-2010027
	REFSENS for V2X
	Qualcomm Incorporated
	CR
	7.3.3.2  Sub-Topic #2-1

	26
	R4-2010817
	SNR evaluation for NR V2X
	Huawei, HiSilicon
	other
	7.3.3.2  Sub-Topic #2-1

	27
	R4-2010818
	On NR V2X SL allocated RB size numbers for different CBWs
	Huawei, HiSilicon
	other
	From 7.3.2  7.3.3.2 (sub-Topic #2-1)

	28
	R4-2006129
	LS on Rel-16 RAN1 UE feature list for NR
	RAN1
	LS
	Sub-Topic #-3-3

	29
	R4-200xxxx
	WF on A-MPR for NS_33
	Huawei
	WF
	

	30
	R4-200xxxx
	WF on A-MPR for NS_52
	Qualcomm
	WF
	

	31
	R4-200xxxx
	WF on REFSENS requirements for NR V2X UE at licensed band/unlicensed bands
	LG Electronics
	WF
	

	32
	R4-200xxxx
	WF on NR V2X FRC parameters	
	Huawei, HiSilicon
	WF
	

	33
	R4-200xxxx
	LS to RAN5 on measurement point for 5G V2X UE
	Qualcomm
	LS
	

	34
	R4-20116810xxxx
	Reply LS on Rel-16 RAN1 UE feature lists for 5G V2X service
	LG Electronics
	LS
	

	35
	Update R4-2010137
	CR on NR V2X UE RF requirements for single carrier in TS38.101-1
	LG Electronics
	CR
	

	36
	Update R4-2010288
	CR on TS 38.101-1 for operating bands and channel Bandwidth for NR V2X
	Vivo
	CR
	

	37
	Update R4-2010026
	CR on TS38.101-1 to remove additional spurious emission requirements for NS_52
	Qualcomm
	CR
	

	38
	Update R4-2010823
	Draft CR for TS 38.101-1: NR V2X FRC 
	Huawei
	Draft CR
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Figure G.1-1 V2X UE integration block diagram.
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