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Introduction
This WF try to capture some agreements in the on-line session. Mostly the sub-topic 2-1 and 3-1 are covered.
For the MPR simulation assumption, we give some architecture clarifications together with the background of Rel-17 UL CA contiguous/non-contiguous baseline assumptions and try to reach some WF of the baseline assumption for Rel-19 intra-band PC2 contiguous CA and intra-band PC3/PC2 non-contiguous CA. Hence for sub-topic 2-2 and 3-2, we try to reach some consensus in this WF.
For the UE TX/RX requirements covered by sub-topic 2-3 and 3-3, it is left as open issues since it is only the first meeting and we hope to focus and agree on the simulation assumptions first. Companies can further investigate and input in future meetings.


Background
This background gives instruction on Rel-17 PC2 NR UL contiguous and non-contiguous CA work, the following architecture and baseline is agreed. This might give further instruction for issue 2-2-1 and issue 3-2-2.
For PC2 contiguous UL CA:
· 200MHz PA + 1 LO is assumed as baseline:
[image: ]
Figure 1 Baseline assumption for PC2 contiguous UL CA in Rel-17

For PC2 non-contiguous UL CA:
· 2*100MHz PA + 2 LO is assumed as baseline:
[image: ]
Figure 2 Baseline assumption for PC2 non-contiguous UL CA in Rel-17
Note that the architecture is discussed based on 200MHz channel bandwidth.



Topic #2: Intra-band non-contiguous CA
Sub-topic 2-1 General 
Issue 2-1-1: Channel bandwidth
Agreement:
· RAN4 should specify the RF requirements based on the channel bandwidth combinations with two component carrier in Table 2.1-1:
Table 2.1-1 channel bandwidth combinations for SL intra-band non-contiguous CA
	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]
	
	

	SL_n47(2A)
	SL_n47(2A)
	10
	10, 20
	
	
	30
	0



Sub-topic 2-2 MPR/A-MPR Related
Issue 2-2-1: UE RF architecture
· Proposal: 
· Proposal 1: (Huawei, OPPO)
· Single PA structure for intra-band non-contiguous SL CA is sufficient in Rel-19.
· Proposal 2: (Xiaomi)
· MPR for PC3 SL intra-band non-contiguous CA should be specified based on both of 1Tx antenna architecture and 2Tx antenna architecture.
· MPR for PC2 SL intra-band non-contiguous CA should be first specified based on 2Tx antenna architecture, it needs further discuss whether MPR for PC2 SL intra-band non-contiguous CA should be specified based on 1Tx antenna architecture.
· Proposal 3: (LGE, Meta)
· Specify PC2 MPR considering both single Tx and dual Tx, and PC3 MPR. 
· Proposal 4: (VIVO)
· To start the work for PC2/PC3 SL intra-band non-contiguous CA, decide the RF architectures first. 

Further clarification and WF:
Similarly, for Rel-19 sidelink CA, based on the assumption of both 1TX and 2TX for intra-band non-contiguous NR CA, with different implementation of 1LO and 2LO for 2TX cases, below   different cases are listed:
· Option 1: 1PA + 1LO
[image: 스크린샷, 원, 디자인이(가) 표시된 사진

자동 생성된 설명]
Figure 2-a PC2/PC3 intra-band non-contiguous CA assumption of 1PA+1LO
· Option 2: 2PA + 2LO, 
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Figure 2-b PC2/PC3 intra-band non-contiguous CA assumption of 2PA+2LO
· Option 3: 2PA + 1LO
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자동 생성된 설명]
Figure 2-c PC2/PC3 intra-band non-contiguous CA assumption of 2PA+1LO
Similar as previous issue, as only 70MHz needs to be supported, hence the following WF is proposed:
WF:
· For PC3 and PC2 intra-band non-contiguous CA, it is proposed to use Option1 and Option 2 as a starting point assumption for MPR/A-MPR simulation. 
· RAN4 can consider all candidate RF architectures to derive PC3/PC2 MPR/A-MPR requirements for intra-band non-contiguous CA. 
· Further discuss these options in the next meeting.
Issue 2-2-2: Simulation assumption
· Proposals:
· Proposal 1: (Meta)
· Table 1. Simulation assumption for NR SL CA operation in Rel-19
	Center frequency
	5.9GHz

	Bandwidth
	Intra-band contiguous CA: per CC (10/20/30/40MHz), Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)
Intra-band non-contiguous CA : 10MHz+10MHz or 10MHz +20MHz

	Maximum output power for aggregated CBW
	Intra-band contiguous SL-CA: 26dBm
Intra-band non-contiguous SL-CA: 23dBm/26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	ACLR
	31dBc for PC2 30dBc for PC3

	Carrier leakage
	34dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	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.
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· Proposal 2 (Huawei): For the MPR evaluation of intra-band non-contiguous CA with PC2/PC3, the simulation assumptions as follows should be agreed
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	23dBm and 26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	Carrier leakage
	34dBc or 25dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	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.



· Proposal 3 (Xiaomi, OPPO): Using the MPR/A-MPR simulation assumptions in Table 2.2-1 as starting point for PC2/PC3 SL intra-band non-contiguous:
· Table 2.2-1 MPR/A-MPR simulation assumptions
	Center frequency
	5.9GHz

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

	Maximum output power for aggregated CBW
	23dBm/26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	ACLR
	31dBc for PC2, 30dBc for PC3

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dB 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.



· Proposal 4: MPR for PC2/PC3 SL intra-band non-contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB.
· WF:
· Agree on below table for simulation assumption
· The carrier leakage can be further discussed
	Center frequency
	5.9GHz

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

	Maximum output power for aggregated CBW
	23dBm/26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	ACLR
	30dBc(PC3) / 31dBc(PC2)

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	PA calibrated to deliver 30dB 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.


Issue 2-2-3: Frequency gap
· Proposals:
· Proposal 1: (Meta)
· On top of above MPR simulation assumptions in Table 1, RAN4 should consider the frequency gap between CC1 and CC2 to derive MPR requirements for intra-band non-contiguous SL CA in ITS spectrum.  
· On top of above MPR simulation assumptions in Table 1 and additional spectrum emission mask in Table 6.5E.2.3.1-1 in TS38.101-1 and additional spurious emission requirements in Table 6.5E.3.4.2-1 and Table 6.5E.3.4.2-2 in TS38.101-1, RAN4 should consider the frequency gap between CC1 and CC2 to derive A-MPR requirements to comply European regulation for intra-band non-contiguous SL CA for both power class 3 and power class 2 in ITS spectrum.
· Moderator WF:
· for the intra-band non-contiguous SL CA, the frequency gap should be determined based on the real deployment scenarios in global countries. The detail frequency gap is FFS. 





Topic #3: Intra-band contiguous CA
Open issues summary
Sub-topic 3-1 General 
Issue 3-1-1: System Parameter
Agreement:
· RAN4 define the PC2 RF requirements for sidelink CA SL_n47B with channel bandwidth combinations in Table 2.1-1:
Table 2.1-1 channel bandwidth combinations for PC2 SL intra-band contiguous CA
	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]
	
	

	SL_n47B
	SL_n47B
	10
	10, 20,30
	
	
	70
	0

	
	
	[20]
	[20], [30]
	
	
	
	

	
	
	30
	30,40
	
	
	
	



Sub-topic 3-2 MPR/A-MPR related 
Issue 3-2-1: UE RF architecture
· Proposals
· Proposal 1: (Xiaomi)
· MPR for PC2 SL intra-band contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB considering both of 1Tx antenna architecture and 2Tx antenna architecture 
· Proposal 2: (LGE, Meta)
· Specify PC2 MPR considering both single Tx and dual Tx.
· Proposal 3: (VIVO)
· To adopt 1Tx architecture for PC2 SL intra-band contiguous CA and further discuss whether to support 2Tx architecture.

Further clarification and WF:
Similarly, for Rel-19 sidelink CA, based on the assumption of both 1TX and 2TX, with different implementation of 1LO and 2LO for 2TX cases, below   different cases are listed:
Firstly, for PC2 intra-band contiguous CA:
· Option 1: 1PA + 1LO.
[image: 스크린샷, 원, 그래픽, 디자인이(가) 표시된 사진

자동 생성된 설명]
Figure 3-a PC2 intra-band contiguous CA assumption of 1PA+1LO
· Option 2: 2PA + 2LO, 
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Figure 3-b PC2 intra-band contiguous CA assumption of 2PA+2LO
· Option 3: 2PA + 1LO
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Figure 3-c PC2 intra-band contiguous CA assumption of 2PA+1LO
Based on some offline discussion, WF is proposed:
WF:
It is proposed to use option 1 for 1PA+1LO (Figure 3-a) as the baseline assumption for PC2 intra-band contiguous CA.	It is proposed to use option 1 and option 3 as the starting point assumption for PC2 intra-band contiguous CA.
· RAN4 can consider all candidate RF architectures to derivePC2 MPR/A-MPR requirements for intra-band contiguous CA. 
· Further discuss these options in the next meeting.

Issue 3-2-2: Simulation assumption
· Proposals
· Proposal 1: (Huawei)
· 
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	Carrier leakage
	25dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	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.



· Proposal 2: (Xiaomi, OPPO)
	Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	Carrier leakage
	34dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	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.



· Proposal 3: (Meta)
· Table 1. Simulation assumption for NR SL CA operation in Rel-19
	Center frequency
	5.9GHz

	Bandwidth
	Intra-band contiguous CA: per CC (10/20/30/40MHz), Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)


	Maximum output power for aggregated CBW
	Intra-band contiguous SL-CA: 26dBm


	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	ACLR
	31dBc

	Carrier leakage
	34dBc

	IQ image
	25dBc

	CIM3
	60dBc

	PA calibration
	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.



· Proposal 4: MPR requirements for PC2 SL intra-band contiguous CA should be specified for PSSCH/PSCCH, PSFCH and S-SSB.

· WF:
· Agree on below table for simulation assumption
· The carrier leakage can be further discussed
	· Center frequency
	5.9GHz

	Bandwidth 
	per CC: 10/20/30/40MHz
Aggregated CBW: Table 5.2.3-1 (up to 70MHz CBW)

	Maximum output power for aggregated CBW
	26dBm

	Numerology
	15 kHz/30kHz/60kHz

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

	Waveform
	CP-OFDM

	ACLR
	31dBc

	Carrier leakage
	25dBc

	IQ image
	34dBc

	CIM3
	60dBc

	PA calibration
	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.


· 
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