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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this paper, we provide our views on UE RF requirements of intra-band SL CA for the Band n47 based on the approved WID[1]. 
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Discussion 
Based on the revised WID[1], we would like to discuss the UE RF requirements of intra-band SL CA in n47.

[Objective 1 in the WID]

	1. Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· Support only LTE sidelink CA features for NR (i.e., SL carrier (re-)selection, synchronization of aggregated carriers, power control for simultaneous sidelink TX, packet duplication)
· The work is limited to intra-band CA for the ITS band in FR1 (Band n47).
· No specific enhancements of Rel-17 sidelink features with sidelink CA support.
· This feature is backwards compatible in the following regards
· [bookmark: _Hlk89619097]A Rel-16/Rel-17 UE can receive Rel-18 sidelink broadcast/groupcast transmissions with CA for the carrier on which it receives PSCCH/PSSCH and transmits the corresponding sidelink HARQ feedback (when SL-HARQ is enabled in SCI)
· Only Mode 2 operation
· Same subcarrier spacing (SCS) among CA carriers to avoid resource selection enhancements and AGC issues
· Time resources for PSFCH are aligned among the carriers for CA
· No enhancement related to SCI transmissions on PSCCH/PSSCH, PSFCH transmission, RSRP feedback, CSI feedback and congestion control compared to Rel-16 (i.e., per-carrier operation)
· SL resource indication remains to be per-resource pool and per-carrier basis (no cross-carrier scheduling in SCI)
· UE transmits SL HARQ feedback on the same carrier on which it receives the associated PSSCH
· No consideration for limited transmission and reception capability
· No primary/secondary carrier differentiation
· Reuse the LTE sidelink CA design for the following aspects:
· Sidelink carrier (re-)selection, synchronization of aggregated carriers, Tx power split for simultaneous sidelink transmissions, packet duplication
· The CA band combination work in RAN4 is limited to intra-band contiguous CA in Rel-18.
· Note: The SL CA work in Rel-18 mainly targets some V2X use cases





For SL CA in n47, general parameters, Tx UE RF requirements and Rx UE RF requirements need to be discussed.

General parameters
SL CA bandwidth classes for SL intra-band contiguous CA
For SL operation with a single carrier in Band n47, NR V2X channel bandwidths are specified as seen in Table 5.3E.1-1 of TS38.101-1.
Table 5.3E.1-1 NR V2X operation channel bandwidths for each operating band
	NR band / SCS / UE Channel bandwidth

	NR Band
	SCS
kHz
	5 MHz
	10 MHz
	20 MHz
	30 MHz
	40 MHz

	n14
	15
	Yes
	Yes
	
	
	

	
	30
	
	Yes
	
	
	

	
	60
	
	
	
	
	

	n38
	15
	
	Yes
	Yes
	Yes
	Yes

	
	30
	
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	Yes

	n47
	15
	
	Yes
	Yes
	Yes
	Yes

	
	30
	
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	Yes

	n79
	15
	
	Yes
	Yes
	Yes
	Yes

	
	30
	
	Yes
	Yes
	Yes
	Yes

	
	60
	
	Yes
	Yes
	Yes
	Yes



The maximum channel bandwidth is 40MHz in a single carrier in Band n47. The maximum aggregated channel bandwidth of SL CA should be larger than 40MHz. And, SL CA bandwidth classes should be defined. For the SL CA bandwidth classes, NR CA bandwidth classes can be reused with the limitation of the number of contiguous CCs considering 70MHz bandwidth in n47. And, NR CA minimum guard-band and transmission bandwidth configuration can be also reused.

Table 2.1 shows the example of SL CA bandwidth classes for intra-band CA in n47. 

Table 2.1: Example of SL 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.



Proposal 1: For SL CA bandwidth classes, reuse NR CA bandwidth classes with limitation of 2 contiguous CCs considering 70MHz bandwidth in n47. 

Configuration for SL intra-band contiguous CA
Considering 70MHz bandwidth in n47, the maximum aggregated channel bandwidth of 70 can be supported. 
Table 2.2 shows the example of SL CA configuration and bandwidth combination set.

Table 2.2: SL CA configurations and bandwidth combination sets defined for SL intra-band contiguous CA 
	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
	
	
	
	
	



Proposal 2: Consider maximum aggregated bandwidth of 70MHz for SL intra-band contiguous CA in n47.

UE Tx RF requirement
UE maximum output power for SL intra-band contiguous CA
Power class 2 and power class 3 are specified for NR V2X UE in a single carrier of n47. The same power classes can be considered for SL CA. 
Currently, IE ue-PowerClassSidelink-r16 is defined per band for sidelink UE operated in a single carrier. And, for NR intra-band CA, IE ‘intraBandPowerClass-r16’ is defined per band combination. Same IE approach in NR intra-band CA can be considered for SL intra-band contiguous CA. In other words, in addition to ‘ue-PowerClassSidelink-r16’ per band, whether a new IE of power class per band combination like NR CA is needed or not should be discussed.
 
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.

MPR for SL intra-band contiguous CA
MPR for SL intra-band contiguous CA should be specified. It needs to be specified for PSSCH/PSCCH, PSFCH and S-SSB. For S-SSB, the existing MPR of NR V2X can be reused because S-SSB is allocated in either carrier. 

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.

A-MPR for SL intra-band contiguous CA
A-MPR for SL intra-band contiguous CA should be specified by considering the aggregated channel bandwidth. 

Proposal 7: Specify A-MPR by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

Configured transmitted power for SL intra-band contiguous CA
For the total configured maximum output power PCMAX, LTE V2X CA and NR intra-band contiguous CA need to be compared. A major difference is that PEMAX,CA is specified in NR intra-band contiguous CA but is not specified in LTE V2X CA. For SL intra-band contiguous CA, whether to consider PEMAX,CA or not should be decided. Specifying PEMAX,CA is preferred. 

Proposal 8: Consider PEMAX,CA for SL intra-band contiguous CA as NR intra-band CA.

Other Tx requirements for SL intra-band contiguous CA
The requirements of NR intra-band contiguous CA can be considered as baseline as much as possible.
Proposal 9: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.

UE Rx RF requirement
Reference sensitivity for SL intra-band contiguous CA
Reference sensitivity for SL intra-band contiguous CA should be specified by considering the aggregated channel bandwidth. 

Proposal 10: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

Other Rx requirements for SL intra-band contiguous CA
The requirements of NR intra-band contiguous CA can be considered as baseline as much as possible.
Proposal 11: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.

Table 2.3 Summary of the proposals.
Table 2.3: Summary of Proposals 
	Topic on SL intra-band contiguous CA
	Proposal

	General
	

	SL CA bandwidth classes
	Proposal 1: For SL CA bandwidth classes, reuse NR CA bandwidth classes  with limitation of 2 contiguous CCs considering 70MHz bandwidth in n47. 

	SL CA configurations and bandwidth combination sets
	Proposal 2: Consider maximum aggregated bandwidth of 70MHz for SL intra-band contiguous CA in n47.

	Tx Requirements
	

	Maximum output power
	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.

	MPR
	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.

	A-MPR
	Proposal 7: Specify A-MPR by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

	Configured transmitted power
	Proposal 8: Consider PEMAX,CA for SL intra-band contiguous CA as NR intra-band CA.

	Other Tx requirements
	Proposal 9: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.

	Rx Requirements
	

	Reference sensitivity
	Proposal 10: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

	Other Rx requirements
	Proposal 11: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.



Conclusion
In this contribution, we provided our view on UE RF requirements of SL intra-band contiguous CA. Based on those, we proposed as seen in Table 2.3.
Table 2.3: Summary of Proposals 
	Topic on SL intra-band contiguous CA
	Proposal

	General
	

	SL CA bandwidth classes
	[bookmark: _GoBack]Proposal 1: For SL CA bandwidth classes, reuse NR CA bandwidth classes with limitation of 2 contiguous CCs considering 70MHz bandwidth in n47. 

	SL CA configurations and bandwidth combination sets
	Proposal 2: Consider maximum aggregated bandwidth of 70MHz for SL intra-band contiguous CA in n47.

	Tx Requirements
	

	Maximum output power
	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.

	MPR
	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.

	A-MPR
	Proposal 7: Specify A-MPR by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

	Configured transmitted power
	Proposal 8: Consider PEMAX,CA for SL intra-band contiguous CA as NR intra-band CA.

	Other Tx requirements
	Proposal 9: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.

	Rx Requirements
	

	Reference sensitivity
	Proposal 10: Specify reference sensitivity by considering the aggregated channel bandwidth for SL intra-band contiguous CA.

	Other Rx requirements
	Proposal 11: Consider reusing the existing requirements of NR intra-band contiguous CA as much as possible.
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