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Introduction
This email thread discuss the Sidelink CA in Rel-18 sidelink evolution. The contributions are in agenda 5.31.2.3, which includes:
· Topic #1: General aspects for SL CA
· Topic #2: Bandwidth class and aggregated channel bandwidth for SL CA
· Topic #3: Tx RF Requirements for SL CA
· Topic #4: Rx RF Requirements for SL CA
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	Nokia
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	Qualcomm
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Topic #1: General aspects for SL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304185
	Meta Ireland
	Proposal #1: The 1LO/1 antenna RF architecture is baseline for NR SL intra-band contiguous CA operation in band n47. The SL CA UE does not support simultaneous SL-U and NR SL CA operation in band n47.
Proposal #2: For RF requirements for SL-MIMO and Tx diversity of NR SL intra-band contiguous CA UE, RAN4 can consider 2Tx antenna architecture in Rel-18.
Proposal #3: For the additional features e.g. SL-MIMO and/or Power class 2 of NR SL intra-band CA UE, RAN4 can decide whether to support these features based on RAN4 consensus in Rel-18.

	R4-2304485
	LG Electronics
	Proposal #1: Follow the RAN#99 agreement to introduce intra-band contiguous NR sidelink CA into band n47..

	R4-2304955
	Nokia, Nokia Shanghai Bell
	Observation 1: Though WID RP-230077 that mentioned NR sidelink CA is explicitly limited to same SCS among CA carriers, it is not clear that all SCS is applicable to NS sidelink operation.
Proposal 1: RAN4 to discuss if all applicable SCS for ITS band n47 is applicable for NR sidelink CA operation.

	R4-2305080
	vivo
	Proposal 1: Introduce the NR SL CA requirements for Intra-band contiguous CA_n47 in the Clause suffix E for V2X in TS 38.101-1.
Proposal 2: Confirm the specification wording for NR SL CA:
· Terminology ‘multi-carrier operation’ or ‘CA’ for NR V2X intra-band CA operation
· ‘CA_n47’ or ‘V2X_n47’

	R4-2305428
	OPPO
	Observation 1: There is possibility that SL CA is dropped in RAN#100 due to progress is not good in cochannel coexistence. If this happens then the RAN4/2 efforts in Q2 will be wasted.
Proposal 1:  RAN4 starts SL CA work with a small scope to avoid the unexpected outcome in RAN1.

	R4-2305459
	Huawei, Hisilicon
	Proposal 1: For sidelink CA operation, a set of requirements needs to be defined in addition to that of Rel-16/17 V2X/Sidelink.

	R4-2305521
	Xiaomi
	Observation 1: The objective is limited to intra-band contiguous CA and only band n47 in Rel-18.
Proposal 1: To capture the CA requirement under suffix E.



Open issues summary
Sub-topic 1-1: Spec suffix
· Proposals
· Option 1 (QC): Use the same approach as that in CA for shared spectrum (R4-2305817)
· E.g.,
	Aspect
	Clause

	Transmitter power for sidelink
	6.2E

	Maximum output power for sidelink
	6.2E.1

	Maximum output for sidelink intra contig CA
	6.2E.1A.1

	Maximum output power reduction for intra contig CA
	6.2E.2A.1



· Option 2(vivo, Xiaomi): To capture the CA requirement under suffix E.
· Recommended WF
· Capture the requirement for SL intra-band CA under suffix E in RAN4 specification.
	Company
	Comments 

	vivo
	Option 2. The SL CA work in Rel-18 mainly targets some V2X use cases, it is better to handle SL CA requirements under suffix E as LTE V2X did.

	OPPO
	Ok with WF. And it seems Option 1 gives more details on the clause numbering which can also be considered when drafting CRs.

	LGE
	Option 1 is more preferred.  

	Meta
	Support option 1

	Nokia
	Agree with the recommended WF.

	QCOM
	Agree with the WF

	Xiaomi
	Ok with WF.

	Huawei
	Support the WF.

	ZTE
	Agree with the recommended WF.

	GTW
	Agreement: Capture the requirement for SL intra-band CA under suffix E in RAN4 specification.



Sub-topic 1-2: Notation for NR SL CA
· Proposals
· Option 1 (vivo): CA_n47
· Option 2 (vivo, OPPO): V2X_n47
· Option 3 (LGE): SL-CA_n47
· Option 4 (Huawei, Meta): SL_n47
· Recommended WF
· Further discuss.
	Company
	Comments 

	vivo
	Option 2, for the alignment with LTE V2X_47.

	OPPO
	Option 2 is preferred, but also ok with Option 4.

	LGE
	Option 3 is preferred to distinguish from the existing CA and to align with the terminology of ‘SL CA’ in WID. And, a general terminology seems to be better considering future SL CA in other band(s). 

	Meta
	Option 4. Basically RAN4 do not use “CA” notation in TS38.101 and TS38.101-3. We just use the CA bandwidth Class for the notation. So same principle will be applied to intra-band SL CA in n47. 

	Nokia
	Preference for option 4

	Huawei
	Option 4.

	ZTE
	Option 3 is preferred.

	GTW
	Agreement:
· Notation for NR SL CA is SL-n47X
· X can be bandwidth class like B or C 



Sub-topic 1-3: Applicable SCS for SL CA
· Proposals (Nokia): Whether all applicable SCS for ITS band n47 is applicable for NR sidelink CA operation
· Option 1 :Yes
· Option 2 : No
· Recommended WF
· All applicable SCS for ITS band n47 is applicable for NR sidelink CA operation: 15kHz, 30kHz and 60kHz
	Company
	Comments 

	vivo
	Recommended WF is OK.

	OPPO
	Ok with WF

	LGE
	Support Option 1.

	Meta
	Fine with WF

	Nokia
	Ok with the recommended WF

	QCOM
	Agree with WE

	Xiaomi
	Ok with WF.

	Huawei
	Support the WF.

	ZTE
	Agree with WF.

	GTW
	Agreement: All applicable SCS for ITS band n47 is applicable for NR sidelink CA operation: 15kHz, 30kHz and 60kHz



Companies views’ collection for 1st round 
Open issues 
Provided under each issue in section 1.2

Summary for 1st round 
Open issues 
	
	Status summary 

	

	Sub-topic 1-1: Spec suffix
GTW agreements:
Agreement: Capture the requirement for SL intra-band CA under suffix E in RAN4 specification.
Candidate options:
Recommendations for 2nd round: No further discussion

Sub-topic 1-2: Notation for NR SL CA 
GTW agreements:
Agreement:
· Notation for NR SL CA is SL-n47X
· X can be bandwidth class like B or C
Candidate options:
Recommendations for 2nd round: No further discussion

Sub-topic 1-3: Applicable SCS for SL CA
GTW agreements:
Agreement: All applicable SCS for ITS band n47 is applicable for NR sidelink CA operation: 15kHz, 30kHz and 60kHz
Candidate options:
Recommendations for 2nd round: No further discussion





Topic #2: Bandwidth class and aggregated Cchannel bandwidth for SL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2305817
	Qualcomm Inc
	Proposal: Intraband contiguous CA specification structure would follow the example of shared spectrum access.

	R4-2304607
	LG Electronics
	Proposal 1: For SL CA bandwidth classes, reuse NR CA bandwidth classes with limitation of 2 contiguous CCs considering 70MHz bandwidth in n47.
Proposal 2: Consider maximum aggregated bandwidth of 70MHz for SL intra-band contiguous CA in n47.

	R4-2304955
	Nokia, Nokia Shanghai Bell
	Observation 2: – Maximum transmission bandwidth for NR CA is defined per component carrier. For NR sidelink CA operation which is limited to ITS band n47 intra-band contiguous CA, max transmission bandwidth also has to be normalized.
Proposal 2: RAN RAN4 to discuss the maximum transmission bandwidth for NR sidelink CA for ITS band n47.

	R4-2305080
	vivo
	Proposal 3: Define NR SL CA bandwidth classes considering maximum 40MHz channel bandwidth for single carrier and maximum 160MHz aggregated channel bandwidth.

	R4-2305428
	OPPO
	Observation 3:   The aggregated CBW definition is different in LTE V2X CA compared with NR uu CA where RB number is used in LTE V2X CA and MHz is used in NR uu CA. Keep alignment with NR uu would be better.
Proposal 2: NR SL CA reuse the NR uu CA bandwidth class definitions in table 5.3A.5-1 of 38.101-1
Observation 4:   The aggregated CBW of 2CCs for n47 is in the range of 20MHz to 70MHz.
Proposal 3:         Only define intra-band contiguous NR SL CA with 2CCs in Rel-18.
Proposal 4:         Define NR SL CA configurations for n47 as in table 1. 

	R4-2305459
	Huawei, Hisilicon
	Proposal 2: CA configurations for sidelink should be reconsidered due to the larger channel bandwidth in addition to 10MHz and 20MHz in NR.

	R4-2305521
	Xiaomi
	Observation 2: Supported number of CCs and bandwidth class needs to be defined.

	R4-2305819
	Qualcomm Inc
	Proposal: RAN4 to develop requirements for 10+10, 10+20, 20+10, 20+20 MHz. We are open to further discussion on other combinations if other companies propose them.
Observation: In our view aggregation beyond the 40 MHz CCBW is not critically important, but if other companies propose we can discuss.



Open issues summary
Sub-topic 2-1: Channel bandwidth class and aggregated channel BW for sidelink CA
· Proposals
· Option 1(LGE, OPPO, Meta): Reuse NR CA bandwidth classes 
	SL CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2

	B
	20 MHz ≤ BWChannel_SL-CA ≤ 100 MHz
	2
	2

	NOTE 1:	BWChannel, max is maximum channel bandwidth supported among all bands in a release
NOTE 2:	It is mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration within a fallback group. It is not mandatory for a UE to be able to fallback to lower order NR CA bandwidth class configuration that belong to a different fallback group.



· Option 2(vivo): Consider maximum 40MHz channel bandwidth for single carrier
	V2X Bandwidth Class
	Aggregated Channel Bandwidth
	Number of contiguous CC

	A
	BWChannel ≤ 40 MHz
	1

	B
	40 MHz < BWChannel≤ 80 MHz
	2

	C
	80 MHz < BWChanneNRB,agg ≤ 120 MHz
	3

	D
	120 MHz < BWChanneNRB,agg ≤ 160 MHz
	4



· Option 3(Huawei): Reuse LTE V2X bandwidth classes
	V2X Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	a1 BWChannel(1) - 0.5f1 (NOTE 2)

	B
	25 < NRB,agg ≤ 100
	2
	[0.05 max(BWChannel(1),BWChannel(2))
 - 0.5f1]

	C
	100 < NRB,agg ≤ 200
	2
	[0.05 max(BWChannel(1),BWChannel(2))
 - 0.5f1]


 
· Recommended WF
· Further discuss.
	Company
	Comments 

	vivo
	Generally, we agree to use LTE V2X as a starting point. However, the maximum channel bandwidth is 40M for single NR V2X carrier, so we suggest to use 40M for V2X bandwidth class A. In LTE V2X, there are classes D, E, F, I defined and maximum 160 MHz is supported for future releases. To consider the same bandwidth class capability, 160MHz aggregated channel bandwidth can also be considered.

	OPPO
	Option 1 is preferred, and also ok with the statement in Option 2 that maximum 40MHz channel bandwidth for single carrier.
The aggregated CBW definition is different in LTE V2X CA compared with NR uu CA where RB number is used in LTE V2X CA and MHz is used in NR uu CA. Considering the CA may extend to other SL use cases like SL-U, keep alignment with NR uu would be better.
And the CA bandwidth class also need to be future proof in defining the aggregated CBW ranges.

	LGE
	Support Option 1. 
n47 has 70MHz bandwidth. So, 2 CCs are enough. And, reusing NR bandwidth classes is better than LTE bandwidth classes. 

	Meta
	Support option 1. In n47 just support CA bandwidth class A and B not support C and D in Rel-18.

	Nokia
	Preference for option 1 – additional bandwidth classes can be added at a later stage if found needed.

	Xiaomi
	Option 1.

	Huawei
	Support option 3 as a starting point. Open to Option 1 if it is the majority view.

	ZTE
	Option 1. Open to option 2.

	GTW
	Agreement: Reuse NR CA bandwidth classes A and B.



Sub-topic 2-2: The maximum aggregated CBW for sidelink CA
· Proposals
· Option 1(Meta, LGE, OPPO): 70MHz (30MHz+40MHz) 
· Option 2 (vivo): 160MHz (40MHz+40MHz+40MHz+40MHz)
· Option 3 (Huawei): 60MHz (20MHz + 40MHz)
· Option 4 (Qualcomm): 40MHz (20MHz + 20MHz)
· Others 
· Recommended WF
· Further discuss
	Company
	Comments 

	vivo
	In LTE V2X, there are classes D, E, F, I defined and maximum 160 MHz is supported for future releases. To consider the same bandwidth class capability, 160MHz aggregated channel bandwidth can also be considered.

	OPPO
	Option 1. For n47, its total bandwidth is 70MHz, i.e. from 5855MHz to 5925MHz. The maximum aggregated channel bandwidth will not exceed 70MHz.

	LGE
	Support Option 1. 
In specification, 70MHz can be supported as the maximum aggregated CBW in n47 if there is no technical issue. 

	Meta
	Support option 1

	Nokia
	We are okay with option 1. However, we also see the benefit of the perhaps simpler case proposed in option 4 as a starting point.

	QCOM
	We are OK to align on the 70 MHz proposal Option 1.

	Xiaomi
	Option 1.

	Huawei
	Option 3.  
Considering the total bandwidth for n47 is 70MHz. Option 1 requires all of the spectrum allocated to one operator. Thus, Option 3 is more flexible.

	ZTE
	Option 1, but we should leave room for future extension.

	GTW
	Agreement: 
· The maximum aggregated CBW for sidelink intra-band contiguous CA for n47 is
· 70MHz (30MHz+40MHz)



Sub-topic 2-3: Configurations for sidelink CA
· Proposals
· Option 1(LGE): 
	SL CA configuration / Bandwidth combination set

	SL CA configuration
	SL CA configuration for Tx
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated bandwidth (MHz)
	Bandwidth combination set

	SL-CA_n47B
	SL-CA_n47B
	10
	10,20,30,40
	
	
	
	70
	0

	
	
	20
	20,30,40
	
	
	
	
	

	
	
	30
	40
	
	
	
	
	



· Option 2 (OPPO): 
	NR CA configuration / Bandwidth combination set

	NR CA configuration
	Uplink CA configurations or single uplink carrier5
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Channel bandwidths for carrier (MHz)
	Maximum aggregated 
bandwidth (MHz)
	Bandwidth combination set

	V2X_n47B
	V2X_n47B
	10, 20, 30, 40
	10, 20, 30, 40
	
	
	
	70
	0



· Option 3 (Huawei):
	Sidelink CA configuration / Bandwidth combination set

	Sidelink CA configuration 
	Sidelink CA configuration for TX
	Component carriers in order of increasing carrier frequency
	Maximum aggregated 
bandwidth [MHz]
	Bandwidth combination set

	
	
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	Channel bandwidths for carrier [MHz]
	
	

	SL_n47C
	SL_n47C
	10
	40
	
	
	
	60
	0

	
	
	20
	30
	
	
	
	
	

	
	
	20
	40
	
	
	
	
	



· Option 4 (Meta):
	NR V2X intra-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	Maximum aggregated bandwidth (MHz)
	Bandwidth combination set

	SL_n47B
	n47
	PC5
	10, 20, 30, 40
	70
	0

	
	n47
	
	10, 20, 30
	
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1 in TS38.101-1.



· Recommended WF
· Further discuss
	Company
	Comments 

	OPPO
	Option 2, it considers all possible CBW combinations.

	LGE
	Support Option 1. It considers all possible combinations like NR CA. And, we think that Option 1 also can support all possible combinations. 

	Meta
	Option 4. In US, up to 30MHz CBW only supported in n47.

	Nokia
	We prefer option 4

	QCOM
	Option 1 seems to cover all cases. Option 2 exceeds the 70 MHz that is probably going to be agreed above

	Xiaomi
	Option 1. But not sure why 30+30 is not included.

	ZTE
	Option 1. Same concern as Xiaomi, suggest to add 30+30.

	GTW
	Agreement: Use Option 4 as baseline



Companies views’ collection for 1st round 
Open issues 
Provided under each issue in section 2.2

Summary for 1st round 
Open issues 
	
	Status summary 

	

	Sub-topic 2-1: Channel bandwidth class and aggregated channel BW for sidelink CA 
GTW agreements:
Agreement: Reuse NR CA bandwidth classes A and B.
Candidate options:
Recommendations for 2nd round: No further discussion

Sub-topic 2-2: The maximum aggregated CBW for sidelink CA 
GTW agreements:
Agreement: 
· The maximum aggregated CBW for sidelink intra-band contiguous CA for n47 is
· 70MHz (30MHz+40MHz)
Candidate options:
Recommendations for 2nd round: No further discussion

Sub-topic 2-3: Configurations for sidelink CA
GTW agreements:
Agreement: Use Option 4 as baseline
· Option 4:
	NR V2X intra-band con-current operating configuration
	NR Band
	Interface
	Channel bandwidth (MHz) (NOTE 1)
	Maximum aggregated bandwidth (MHz)
	Bandwidth combination set

	SL_n47B
	n47
	PC5
	10, 20, 30, 40
	70
	0

	
	n47
	
	10, 20, 30
	
	

	NOTE 1: 	The SCS of each channel bandwidth for NR band refers to Table 5.3.5-1 in TS38.101-1.



Candidate options:
Recommendations for 2nd round: No further discussion




Topic #3: Tx RF Requirements for SL CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304185
	Meta Ireland
	Proposal #4: For MPR/A-MPR evaluation to support NR SL intra-band contiguous CA, RAN4 can consider the provided RF parameters and simulation assumptions in section 2.2.
Table 2-1: MPR simulation assumption for PC2/PC3 NR SL intra-band contiguous CA operation
	Parameter
	Assumption

	Center frequency
	5.885GHz for 1LO

	Bandwidth per CC
	10/20/30/40MHz

	Maximum output power for aggregated CBW
	23dBm/26 dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc or 60dBc

	PA calibration
	PA calibrated to deliver [31dBc] ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



Table.2-2: PC2/PC3 NR SL CA UE’s MPR simulation assumptions for PSCCH/PSSCH
	Items
	Assumption

	Allowed sub-channel sizes per CC
	Support {10, 12, 15, 20, 25, 50, 75, 100} PRBs for possible sub-channel size.

	Allowed LCRB allocation per CC
	10,12,15,20,24,25,30,36,40,45,48,50,60,70,72,75,80,84,90,96,100,105,108,110,120,130,132,135,140,144,150,156,160,165,168,170,175,180,190,192,195,200,204,210,216

	Regarding PSCCH / PSSCH multiplexing per CC
	[image: 차트이(가) 표시된 사진

자동 생성된 설명]

	PSCCH size per CC
	10RB*3 Symbols

	PSD offset of X dB between PSCCH and PSSCH per CC
	0dB



Table 2-3: PC2/PC3 NR SL CA UE’s MPR simulation assumptions for PSFCH transmission
	Items
	Assumption

	Modulation for PSFCH per CC
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is to follow RAN1 agreements

	RB allocation
	- FFS. RAN4 can follow RAN1 agreements for multi-user PSFCH transmission  



Table 2-4: PC2/PC3 NR SL CA UE’s MPR simulation assumptions for S-SSB transmission
	Items
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	RBstart: All the possible cases
LCRB: 11 RB




	R4-2304607
	LG Electronics
	Proposal 3: Consider both power class 2 and power class 3 for SL intra-band contiguous CA as NR V2X UE in a single carrier of n47.
Proposal 4: Consider power class per band combination for SL intra-band contiguous CA as NR intra-band CA.
Proposal 5: Specify MPR for PSSCH/PSCCH and PSFCH for SL intra-band contiguous CA.
Proposal 6: Reuse MPR of NR V2X in a single carrier for S-SSB for SL intra-band contiguous CA.
Proposal 7: Specify A-MPR by considering the aggregated channel bandwidth for SL intra-band contiguous CA.
Proposal 8: Consider PEMAX,CA for SL intra-band contiguous CA as NR intra-band CA.
Proposal 9: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.

	R4-2305080
	vivo
	Proposal 4: For NR SL CA_n47, discuss whether to support PC2 for this intra-band contiguous CA.

	R4-2305428
	OPPO
	Proposal 5:         Only define PC3 for NR SL CA in Rel-18.

	R4-2305459
	Huawei, Hisilicon
	Proposal 3: The MPR for sidelink CA operation should be studied first.

	R4-2305521
	Xiaomi
	Proposal 2: To support PC2 and PC3 for NR sidelink CA
Observation 3: The LTE V2X requirements can be a starting point for defining NR-V2X requirements.

	R4-2305819
	Qualcomm Inc
	Proposal: RAN4 to develop power class 3 for n47 intraband contiguous CA.
Proposal: RAN4 to develop n47 intraband contiguous CA with simultaneous transmission and also with simultaneous reception.



Open issues summary
Sub-topic 3-1: UE maximum output power for SL CA
· Proposals
· Option 1(LGE, Xiaomi, Meta): consider PC2 and PC3 
· The granularity of power class: per band combination
· Option 2 (OPPO, Qualcomm, Huawei): PC3 in Rel-18
· Recommended WF
· Further discuss
	Company
	Comments 

	OPPO
	Option 2. 
In LTE V2X CA, only PC3 was defined. For NR V2X, it is proposed to only consider PC3 in Rel-18 especially considering the uncertainties in RAN1 that SL CA maybe dropped due to progress is not good in RAN1. 
PC2 can be considered further in Rel-19 together with other CA enhancements like SLU.

	LGE
	Support Option 1.
Considering the supported power class in a single carrier in n47, both PC2 and PC3 need to be supported in SL CA in n47. The power class needs to be indicated per band combination as NR CA.

	Meta
	Support option 1. In ITS spectrum, high power UE already defined from LTE and NR. So both PC2 and PC3 power classes can be supported for SL CA operation in n47.

	Nokia
	For simplification and WI completion in mind we support option 2. However, we see the merits in also supporting PC2 so a compromise to consider this in Rel-19 as given by OPPO may be reasonable. 

	QCOM
	Option 2

	Xiaomi
	Option 1.

	Huawei
	Option 2. Echo OPPO’s comment.

	ZTE
	Option 2.



Sub-topic 3-2 : MPR/A-MPR simulation assumptions for SL CA
· Proposals: 
· Option 1(Meta/Huawei): For basic parameters, reuse the simulation assumptions in TR38.785 (Rel-17 enhanced NR sidelink). Other constraints for PSCCH/PSSCH/PSFCH/S-SSB can be assumed based on current RAN1’s agreement
	Parameter
	Meta
	Huawei

	Center frequency
	5.885GHz for 1LO
	5.9GHz

	Bandwidth 
	10/20/30/40MHz (per CC)
	60MHz (aggregated CBW)

	Maximum output power for aggregated CBW
	23dBm/26 dBm
	23dBm

	Numerology
	15 kHz/30kHz/60kHz
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM
	QPSK/16QAM/64QAM

	Waveform
	CP-OFDM
	CP-OFDM/DFT-s-OFDM

	Carrier leakage
	25dBc
	25dBc

	IQ image
	25dBc
	25dBc

	CIM3
	45dBc or 60dBc
	45dBc 

	PA calibration
	PA calibrated to deliver [31dBc] ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.
	PA calibrated to deliver -30dBc ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



Option 2: Other parameters
· Recommended WF
· TBA
	Company
	Comments 

	OPPO
	For the power class, prefer to only consider PC3 in this release.
For the waveform, only consider CP-OFDM.
For CIM3, only consider 45dBc.
Targeting ACLR is -30dBc.

	LGE
	For BW/MOP, first the agreement in the related sub-topics should be made. Then, the agreement should be considered.
For MO, QPSK/16QAM/64QAM/256QAM need to be considered
For Waveform, only CP-OFDM needs to be considered.

	Meta
	In NR V2X, RAN4 consider both 45dBc and 60dBc. So same assumptions are considered.
PC2 and 256QAM shall be supported as same NR V2X single carrier.

	Huawei
	For bandwidth and maximum output power, it depends on the conclusion of other sub-topic.
Propose to only consider 45dBc for CIM3. 64QAM modulation scheme is sufficient for PC3.
Waveform can be for further discuss.



Sub-topic 3-3 : Configured transmitted power for SL intra-band contiguous CA
· Proposal : Specify PEMAX,CA for SL CA
· Option 1(LGE): Yes
· Option 2: Others 
· Recommended WF
· Agree to specify PEMAX,CA for SL CA
	Company
	Comments 

	OPPO
	Generally ok with WF, but maybe it needs to clarified that this Pemax,CA is only for PSSCH/PSCCH/PSFCH and not applied to S-SSB as there is no Pemax for S-SSB.

	LGE
	Support Option 1. 

	Meta
	Need further discussion how to define the configured Tx power for SL CA. We can consider same principle for configured Tx power of single carrier for SL CA  

	Nokia 
	Agree with the recommended WF

	Xiaomi
	Can further discuss the PEMAX.

	Huawei
	Support the WF.



Sub-topic 3-4 : Methodology on Tx requirements for SL intra-band contiguous CA 
· Proposal: Reusing the existing requirements of NR intra-band contiguous CA 
· Option 1 (LGE): Yes
· Option 2: FFS
· Recommended WF
· Further discuss 
	Company
	Comments 

	OPPO
	More analysis is needed.

	LGE
	Support Option 1. It seems be better to reuse methodology on the existing Tx requirements of NR intra-band contiguous CA.

	Meta
	Maybe, LTE intra-band contiguous CA requirements are considered as baseline.

	Nokia
	In principle yes, but perhaps a bit to soon to conclude

	QCOM
	I think still FFS

	Xiaomi
	Need FFS.

	Huawei
	For further discussion.

	ZTE
	Need further study.



Companies views’ collection for 1st round 
Open issues 
Provided under each issue in section 3.2
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: UE maximum output power for SL CA 
Tentative agreements: 
For the UE maximum output power of SL intra-band contiguous CA, consider PC3 in Rel-18, PC2 to be considered in further release.
Candidate options:
Option 1(3): Consider PC2 and PC3
· LGE, Meta, Xiaomi
Option 2(5): PC3 in Rel-18
· OPPO, Nokia, QCOM, Huawei, ZTE
Recommendations for 2nd round:
Capture the tentative agreement as ‘agreement’ in WF

Sub-topic 3-2: MPR/A-MPR simulation assumptions for SL CA 
Tentative agreements:
For basic parameters, reuse the simulation assumptions in TR38.785 (Rel-17 enhanced NR sidelink). Other constraints for PSCCH/PSSCH/PSFCH/S-SSB can be assumed based on current RAN1’s agreement
	Parameter
	

	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
aggregated CBW: 20+40MHz/ 30+40MHz

	Maximum output power for aggregated CBW
	23dBm/26 dBm

	Numerology
	15 kHz/30kHz/60kHz

	Modulation per CC
	QPSK/16QAM/64QAM/256QAM

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	45dBc or 60dBc

	PA calibration
	PA calibrated to deliver [31dBc] ACLR for a fully allocated RBs in 20MHz QPSK DFT- S-OFDM waveform at 1 dB MPR.
This is based to share PA between LTE V2X and NR V2X at 5.9GHz as worst case.



Candidate options:
Recommendations for 2nd round:
Reusing the simulation assumptions in TR38.785 as a starting point, and agree on parameters in the assumptions as many as possible.

Sub-topic 3-3: Configured transmitted power for SL intra-band contiguous CA
Agreement:
· Specify PEMAX,CA for SL CA
· PEMAX,CA is not applied to S-SSB
Candidate options:
Recommendations for 2nd round: No further discussion.

Sub-topic 3-4: Methodology on Tx requirements for SL intra-band contiguous CA
Tentative agreements: Further discuss
Candidate options:
Option 1: Reusing the existing requirements of NR intra-band contiguous CA(1)
· LGE
Option 2: LTE intra-band contiguous CA requirements are considered as baseline.(1)
· Meta
Option 3: For further study.(6)
· OPPO, Nokia, QCOM, Xiaomi, Huawei, ZTE

Recommendations for 2nd round: Further discuss.




Discussion on 2nd round (if applicable)

	Issues
	Company Comments

	
	Company A:
Company B:


	
	

	
	




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  

	
	



Topic #4: Rx RF Requirements for sidelink CA
Companies’ contributions summary
	T-doc number
	Company
	Proposals / Observations

	R4-2304607
	LG Electronics
	Proposal 10: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA.
Proposal 11: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.



Open issues summary
Before e-Meeting, moderators shall summarize list of open issues, candidate options and possible WF (if applicable) based on companies’ contributions.

Sub-topic 4-1  Rx requirements for SL CA
· Proposals: 
· Option 1(LGE): Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA
· Option 2: Others
· Recommended WF
· TBA
	Company
	Comments 

	OPPO
	OK with Option 1.

	LGE
	Support Option 1.

	Meta
	Fine with option 1

	Nokia
	Agree with recommended WF.

	QCOM
	Option 1 OK

	Xiaomi
	Option 1 is OK.

	Huawei
	Ok with Option 1.

	ZTE
	Option 1 OK.

	GTW
	Agreement: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA 




Companies views’ collection for 1st round 
Open issues 
Provided under each issue in section 4.2

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 4-1: Rx requirements for SL CA
GTW agreements:
Agreement: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA 
Candidate options:
Recommendations for 2nd round:  No further discussion





Recommendations for Tdocs
1st round 
New tdocs
	New Tdoc number
	Title
	Source
	Comments

	
	WF on SL CA
	Huawei, Hisilicon
	



Existing tdocs
	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-2304185
	Consideration on example RF architecture and MPR/A-MPR assumptions for Intra-band contiguous SL CA in band n47
	Meta Ireland
	Noted
	

	R4-2304607
	Discussion on UE RF requirements of SL CA
	LG Electronics
	Noted
	

	R4-2304955
	On NR sidelink CA RF
	Nokia, Nokia Shanghai Bell
	Noted
	

	R4-2305080
	Discussion on SL CA
	vivo
	Noted
	

	R4-2305428
	R18 SL CA
	OPPO
	Noted
	

	R4-2305459
	On sidelink CA
	Huawei, HiSilicon
	Noted
	

	R4-2305521
	on sidelink CA
	Xiaomi
	Noted
	

	R4-2305819
	UE requirements and sidelink CA in n47
	Qualcomm Incorporated
	Noted
	



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

2nd round 

	Tdoc number
	Title
	Source
	Recommendation  
	Comments

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

	R4-210xxxx
	WF on …
	YYY
	Agreeable, Revised, Noted
	

	R4-210xxxx
	LS on …
	ZZZ
	Agreeable, Revised, Noted
	

	
	
	
	
	



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