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1. [bookmark: _heading=h.gjdgxs]Introduction
In RAN #103 meeting, RAN approved the RAN4 only WI on NR sidelink CA in ITS spectrum in Rel-19.
Based on the below WI objectives, we suggest on the how to define RF core requirements for the intra-band contiguous/non-contiguous SL CA in ITS spectrums in Rel-19 and some leftover issues could be treated in Rel-18 maintenance agenda since the supporting of power class 3 for SL-U operation is one of main leftover topic in Rel-18 which item can be completed in the Rel-18 maintenance phase. The following contents are the SL-CA WI objectives in ITS spectrum in Rel-19.

	NR SL CA WI in ITS spectrum in Rel-19 [1]
The core part of the work item includes:
· Specify the RF requirements for NR sidelink CA in n47:
· Intra-band non-contiguous CA with power class 2 and power class 3, with Component Carrier (CC) combinations 10MHz + 10MHz and 10MHz + 20MHz
· Intra-band contiguous CA with power class 2
· Introduce necessary changes for release independence specification, if identified 

Note: Work for power class 3 starts first in RAN4. Whether there is any RRM core requirement to be specified will be confirmed in Q3 2024.
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In this paper, we provide our preference and how to treat the leftover topic and SL-CA work scope in the first phase Rel-19 timeline.
2. Current TS38.101-1 for Sidelink in Rel-18
2.1 Leftover topics of Sidelink evolution in Rel-18
In the last RAN plenary, RAN approved the RAN4 only WI for SL-CA in ITS spectrum. RAN try to reduce RAN4 workload in the Rel-19 timeline. Hence, only 5GAA requests are reflected in the objectives in Rel-19 WI.
However, the Rel-19 completion date is September 2025 and the original scope is just specifying SL-CA in ITS spectrum in rel-19 timeline. It was just one of sub-item compared to the RAN4 objective in Rel-18 SL WI.  So, I believe that RAN4 can be finalized in time if some leftover issues are considered in the Rel-18 maintenance session at the same time.

Observation 1: The above sidelink WI objectives Rel-19 will be studied and completed during 18 months (from April 2024 to September 2025) with the allocated TU (0.25) in RF session. It was just one of sub-item compared to the RAN4 objectives in Rel-18.
 
 Some open issues are not finalized in Rel-18 as follows:
1) SL-CA in ITS spectrum: All leftover issues will be treated in Rel-19 RAN4 WI
a. Only defined SL_47B (intra-band contiguous CA) in ITS spectrum with PC3
2) Inter-band con-current operation band combinations
a. RAN4 only added the SL_n78-n46 band combinations
b. Additional inter-band con-current operation will be treated in SL Basket WI in Rel-19
i. LTE /NR (Uu) + NR(SL-U) or LTE/NR (Uu) + LTE/NR (SL)
3) SL-U in unlicensed band:
a. Only defined power class 5 SL-U UE 
🡪 Need to define power class 3 SL-U UE (this is treated as 2nd priority) in Rel-18
b. Some example NR bands (n46, n96, n102) are supported in Rel-18.
i. Regulatory limitation of the additional emission requirements had been not considered in some countries  Need to define additional A-MPR requirements to comply the regulatory requirements in other countries  i.e., NS_28, NS_29, NS_30, NS_54… can be supported.
c. FCC regulatory requirements if FCC announce the final emission limits in ITS spectrum
i. In LTE SL operation, RAN4 only considers the European regulatory requirements.  Need to add FCC regulatory requirements in ITS spectrum when the FCC announce the final emission limits
ii. In NR SL operation, wrong emission requirements are reflected in TS38.101-1.  Need to update A-MPR of NS_52 when the FCC announce the final emission limits

Therefore, we propose that some leftover issues in SL-U will be covered in the Rel-18 maintenance session.
Proposal 1: Some leftover issues can be treated in the Rel-18 maintenance session to complete the remaining issues of SL-U operation.  

2.2 Scope in sidelink evolution in Rel-19
In session 2.2, we share our preference on how to define the SL-CA operation including intra-band contiguous CA with power class 2 and intra-band non-contiguous CA with both power class 3 and power class 2 in ITS spectrum. 

In current TS38.101-1, RAN4 only support PC3 SL-CA in n47 with bandwidth class B as follows:

	Captured in TS38.101-1 [2]
6.2E.1.1A	UE maximum output power for sidelink CA
For the intra-band SL CA operation, the following NR SL CA UE Power Classes define the maximum output power for any transmission bandwidth within the channel bandwidth. The period of measurement shall be at least one sub frame (1ms).
Table 6.2E.1.1A-1: NR SL CA UE Power Class
	NR SL CA band Configuration
	Class 1 (dBm)
	Tolerance (dB)
	Class 2 (dBm)
	Tolerance (dB)
	Class 3 (dBm)
	Tolerance (dB)
	Class 4 (dBm)
	Tolerance (dB)

	SL _n47B
	
	
	
	
	23
	+2/-3
	
	

	NOTE 1: PPowerClass is the maximum UE power specified without taking into account the tolerance 
NOTE 2: For intra-band SL CA UE, the maximum power requirement apply to the total transmitted power over all component carriers (per UE).






As proposed by 5GAA, RAN4 can focus on the intra-band non-contiguous SL-CA band combinations with 10MHz (CC1) + 10MHz (CC2) or 10MHz (CC1) + 20MHz (CC2) as the aggregated channel bandwidths for both power class 2 and power class 3 in Rel-19. Also, the SL_n47B can be enhanced to support power class 2 (26dBm) in the ITS spectrum with the CA bandwidth class B in TS38.101-1 in Rel-19.

2.3 Consideration on intra-band contiguous/non-contiguous SL CA in ITS spectrum

1) Intra-band contiguous SL CA for power class 2
To derive the intra-band contiguous CA RF requirements, RAN4 can re-consider the RF core requirements of LTE SL-CA UE except MPR/A-MPR core requirements. The MPR/A-MPR requirements for power class 2 will be evaluated in the simulation campaign from interested companies.
The MPR/A-MPR simulation assumptions can be reused in TR38.786 [3] as follows:
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

	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.



For the A-MPR requirements of intra-band contiguous SL CA with PC2, the following 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 will be considered to comply European regulation requirements in Rel-19.
 
Based on above initial analysis, we propose as follow:
Proposal 2: The above MPR simulation assumptions in Table 1 will be considered to derive MPR requirements for intra-band contiguous SL CA with power class 2 in ITS spectrum.  
Proposal 3: The above A-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 will be considered to derive A-MPR requirements to comply European regulation for intra-band contiguous SL CA with power class 2 in ITS spectrum.  

2) Intra-band non-contiguous SL CA for power class 2 and power class 3
Most MPR/A-MPR simulation assumptions will be reused for intra-band non-contiguous SL CA in ITS spectrum.
One important point is how much frequency gap between each CC is assumed to derive the MPR/A-MPR requirements in the ITS spectrum.
In US, the total 30MHz CBWs are available for C-V2X operation from 5895 to 5925MHz as follows:
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Figure 1. ITS spectrum allocation after the decision by US Court of Appeals [4][5]

In Europe, the candidate spectrum will be considered for both DSRC system and C-V2X system as follows:
Based on the spectrum designation plan, the Road C-V2X UE can be configured from 5875 MHz to 5915MHz. The total allowed channel bandwidth for road ITS service is 40MHz in n47.
[image: ]
Figure 2. Spectrum designations at 5.9Ghz in Europe [6]

Also, the Ministry of Science and ICT and the Ministry of Land in Korea has announced that cellular-V2X communication technologies will be used for next generation vehicle communication systems for the whole 70MHz in n47 [7]. Therefore, the maximum frequency gap (WGap) is 50MHz as worst case to derive MPR/A-MPR requirements for intra-band non-contiguous SL CA operation as follows:
[image: ]
Figure 3. Candidate frequency gap as worst cases for MPR/A-MPR simulation in ITS spectrum

Observation 2: The maximum frequency gap between each CC is about 50MHz in South Korea. 

Based on above observation, we propose as follows:
Proposal 4: 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.  
Proposal 5: 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.  

For the example RF architecture of intra-band non-contiguous SL CA in Rel-19, RAN4 can consider both single RF chain (with single PA, single antenna) and dual RF chains (with separate PA and separate antenna per CC) in ITS spectrum.
Proposal 6: Both single PA with single antenna and/or dual PA with dual Antenna architecture can be considered for intra-band non-contiguous SL CA in ITS spectrum.  
   
3. Conclusions
In this contribution, we propose how to treat the leftover topic in Rel-18 and also we propose the detailed MPR/A-MPR simulation assumptions with example RF architectures. Based on our initial analysis for the intra-band SL-CA objectives in Rel-19, we proposed as follows: 

Proposal 1: Some leftover issues can be treated in the Rel-18 maintenance session to complete the remaining issues of SL-U operation.  
Proposal 2: The above MPR simulation assumptions in Table 1 will be considered to derive MPR requirements for intra-band contiguous SL CA with power class 2 in ITS spectrum.  
Proposal 3: The above A-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 will be considered to derive A-MPR requirements to comply European regulation for intra-band contiguous SL CA with power class 2 in ITS spectrum.  
Proposal 4: 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.  
Proposal 5: 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.  
Proposal 6: Both single PA with single antenna and/or dual PA with dual Antenna architecture can be considered for intra-band non-contiguous SL CA in ITS spectrum.  
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