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1. Introduction
In the last RAN4 #106BIS-e meeting, the WF on NR SL CA were discussed [1][2] and approved to support NR SL CA operation in band n47 band.

	[bookmark: _heading=h.30j0zll]Remaining open issues [2]
Sub-topic 3-1: UE maximum output power for SL CA
<Way forward >: For the UE maximum output power of SL(V2X) intra-band contiguous CA, consider PC3 in Rel-18
· FFS: PC2.
Sub-topic 3-4: Methodology on Tx requirements for SL intra-band contiguous CA
<Way forward >: Open issue needs further discussion
· Option 1: Reusing the existing requirements of NR intra-band contiguous CA 
· Option 2: LTE intra-band contiguous CA requirements are considered as baseline
· Option 3: For further study
Topic 4: Rx RF Requirements for SL CA  
< GTW Agreement>: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA



 
In this paper, we propose the RAN4 RF related scope to support intra-band contiguous SL CA operation in NR band n47 based on the agreed WF [2].

2. Discussion on intra-band contiguous SL CA operation in band n47
2.1 RF architecture for NR SL intra-band contiguous CA UE in band n47
The example RF architecture for NR SL intra-band contiguous CA operation in band n47 band can be considered as shown in figure 2-1. The 1LO/1 antenna RF architecture is baseline for intra-band contiguous CA operation in n 47 band and the 2LO/1 antenna RF architecture can be considered in n47 as UE implementation aspect.
[image: ]
1) 1 LO /1Ant. RF architecture for NR SL intra-band contiguous CA in band n47
[image: ]
2) 2 LO /1Ant. RF architecture for NR SL intra-band contiguous CA in band n47
Figure 2-1: Example RF architectures for NR SL intra-band contiguous CA operation in band n47

In the candidate RF architecture, the synchronous CA operation between CC1 and CC2 is allowed in band n47 same as in NR CA operation in TDD band. And NR SL the intra-band contiguous CA UE does not  allow simultaneous SL-U operation in band n47 based on the approved WID [2]. So RAN4 would not support the simultaneous SL CA and SL-U operation in band 47 in Rel-18. 
For the SL-MIMO and Tx diversity of NR SL intra-band contiguous CA UE, this feature can be supported with 2 Tx antenna architecture if discussion time is permitted in the Rel-18 timeline. Also the power class 2 of NR SL intra-band contiguous CA UE can be supported, but these features were not captured in the SL CA objectives. 
Hence we propose the additional features can be supported based on RAN4 consensus.    

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, these additional feature can be supported as 2nd priority for NR SL CA objectives.

2.2 Methodology on Tx requirements for SL intra-band contiguous CA in n47

For the NR V2X operation in single carrier, RAN4 can support up to 256QAM for both Tx/Rx requirements. And the related MPR/A-MPR requirements for SL CA in Rel-18, will be derived in TS38.101-1. 
In LTE SL CA, RAN4 only supported up to 64QAM and do not defined the simultaneous PSSCH/PSCCH transmission. 
Hence, the NR intra-band CA requirements can be considered as baseline on top of the NR SL requirements in single carrier to define the Tx/Rx SL CA requirements in n47.
The following Tx RF requirements can be defined to support NR SL intra-band contiguous CA in n47.

Table2-1: Proposed Tx RF requirements for NR SL intra-band contiguous CA operation in band n47
	Tx requirements for SL CA in n47
	Comments for Requirements

	6.2E.1A MOP
	Define CA MOP as total transmitted power (Per UE) for both PC3/PC2 SL CA UE
PC2 SL CA is 2nd priority

	6.2E.2A MPR
	Need to MPR simulation campaign

	6.2E.3A A-MPR
	Need to A-MPR simulation campaign for Europe. FFS in US until FCC final release the additional emission limits

	6.2E.4A Configured Tx power 
	NR V2X intra-band con-current operation can be referred to define the configured Tx power 

	6.3E.1A minimum output power
	The min power of NR SL in single carrier will be applied to each SL CC 

	6.3E.2A Transmit OFF power
	The transmit off power of NR SL in single carrier will be applied to each SL CC

	6.3E.3A Transmit On/OFF time mask 
	The transit on/off time mask of NR SL in single carrier will be applied to the aggregated CBW.  

	6.3E.4A. Power control
	Absolute power tolerance of NR SL in single carrier will be applied to each SL CC.  

	6.4E.1A Frequency error
	±0.1 PPM observed over a period of 1 ms will be applied for the primary CC for all SL synchronous reference sources.

	6.4E.2A Transmit modulation quality
	For EVM of  NR SL in single carrier will be applied to each SL CC.
For In-band emission for NR intra-band contiguous CA will be applied to the aggregated transmission bandwidth.
For carrier leakage, only one uplink carrier is activated, the applicable LO leakage in clause 6.4.2 will be applied per the activated carrier.

	6.5E.1A Occupied bandwidth
	The occupied bandwidth is a measure of the bandwidth containing 99 % of the total integrated power of the aggregated CBW. The occupied bandwidth shall be less than the aggregated channel bandwidth.

	6.5E.2A.2 out-of-band emission: General SEM
	The general NR CA spectrum emission mask for CA Bandwidth Class B specified in subclause 6.6.2.1A shall applied to SL aggregated CBW.

	6.5E.2A.3 out-of-band emission: A-SEM
	Do not need consider the A-SEM in Europe since the A-SEM in Table 6.5E.2.3.1-1 is only applied for the 10MHz CBW in Europe.
For US, RAN4 can reuse NS_52, the detail can be further discussed with the final A-SEM or A-SE requirements from FCC.

	6.5E.2A.4 ACLR 
	The general NR CA ACLR requirements for CA Bandwidth Class B specified in subclause 6.5A.2.4.1.1-1 shall applied to SL aggregated CBW.

	6.5E.3A.1 General SE
	The general NR CA general SE for CA Bandwidth specified in subclause 6.5A.3.1-1 shall applied to SL aggregated CBW.

	6.5E.3A.2 UE coexistence
	The n47 protected operating bands will be used in Table 6.5.3.2-1 for UE coexistence for SL CA.

	6.5E.3A.3 A-SE
	The A-SE in Table 6.5E.3.4.2-1 and CEN DSRC protection requirements in Table 6.5E.3.4.2-2 will be reconsidered for NR CA UE.

	6.5E.4A Transmit intermodulation 
	The general NR CA TIM requirements for CA Bandwidth Class B specified in subclause 6.5A.4.2.1-1 shall be applied to SL aggregated CBW.



 
Proposal #4: Based on the Table 2-1, RAN4 can define the Tx RF requirements for NR SL intra-band contiguous CA operation in n47.

3. Conclusions
In this contribution, we provided the candidate RF architecture for NR SL intra-band contiguous CA operation in band n47 and provided the detailed Tx RF requirements in band n47. Based on our initial analysis, we propose the following.

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, these additional feature can be supported as 2nd priority for NR SL CA objectives.
Proposal #4: Based on the Table 2-1, RAN4 can define the Tx RF requirements for NR SL intra-band contiguous CA operation in n47.
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