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Introduction
[bookmark: _Hlk110758192]The revised work item of NR sidelink evolution was approved in RAN#99 meeting [1]. The detailed objectives related to NR sidelink CA operation are as follows:
Specify mechanism to support NR sidelink CA operation based on LTE sidelink CA operation [RAN2, RAN1, RAN4]
· The work is limited to intra-band CA for the ITS band in FR1 (Band n47).
· 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
In this contribution, we provide our initial views on NR sidelink CA.
Discussion
The NR sidelink CA objectives are finalized in RAN#99 meeting. Only intra-band CA in ITS band n47 work is included in Rel-18. From the objective, NR sidelink CA is designed based on LTE sidelink CA, thus the requirements for NR SL CA_n47 should reuse LTE SL CA_n47 as much as possible. In the following discussion, requirements for LTE multi-carrier operation in band 47 are used as a starting point.
[bookmark: _Hlk131759683]For NR SL CA, the first issue is where to capture the requirements for intra-band contiguous CA in band n47 in the specification. In Rel-18, NR SL CA work targets some V2X use cases and it is better to introduce the requirements in the Clause suffix E for V2X in TS 38.101-1.
[bookmark: _Hlk131760784]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.
In LTE V2X, multi-carrier operation terminology is used instead of CA operation for V2X_47 throughout the specification TS 36.101. The notation for LTE intra-band V2X 47 is ‘V2X_47’ instead of ‘CA_47’. E-UTRA V2X communication is also designed to operate for intra-band multi-carrier operation in the operating bands defined in Table 5.5G-3.
[bookmark: _GoBack]Table 5.5G-3: V2X intra-band multi-carrier operation
	V2X multi-carrier Band configuration
	V2X operating Band
	Interface

	V2X_47
	47
	PC5



 For NR SL CA, some details need to be confirmed in the specification wording for alignment:
· [bookmark: _Hlk131760594]Terminology ‘multi-carrier operation’ or ‘CA’ for NR V2X intra-band CA operation
· ‘CA_n47’ or ‘V2X_n47’
[bookmark: _Hlk131760800]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’
In LTE V2X, V2X Bandwidth Class is specified in Table 5.6G.1-3 for V2X intra-band contiguous multi-carrier operation.
Table 5.6G.1-3: V2X bandwidth classes and corresponding nominal guard bands
	[bookmark: _Hlk131770606]V2X Bandwidth Class
	Aggregated Transmission Bandwidth Configuration
	Number of contiguous CC
	Nominal Guard Band BWGB

	A
	NRB,agg ≤ 100
	1
	0.05BWChannel(1) - 0.5f1

	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]

	C1
	100 < NRB,agg ≤ 200
	3
	[0.05 max(BWChannel(1),BWChannel(2))
 - 0.5f1]

	D
	200 < NRB,agg ≤ 300
	3
	NOTE 3

	E
	300 < NRB,agg ≤ 400
	4
	NOTE 3

	F
	400 < NRB,agg ≤ 500
	5
	NOTE 3

	I
	700 < NRB,agg ≤ 800
	8
	NOTE 3


This definition follows the CA bandwidth class and the aggregated transmission bandwidth configuration is in number of RBs. In LTE V2X, the maximum supported channel bandwidth is 20MHz and the maximum aggregated channel bandwidth is 160MHz with 8 CCs. V2X bandwidth classes A,B,C,C1 are supported for LTE V2X, while V2X bandwidth classes D,E,F,I are applicable for later releases. When it comes to NR SL CA, this V2X bandwidth class definition is not aligned with the CA bandwidth classes in NR. It is necessary to define new V2X bandwidth classes for NR SL CA.
For ITS band n47, the maximum supported channel bandwidth is 40MHz for a single CC. For the maximum aggregated channel bandwidth for NR SL CA, it should at least support 160MHz for the same aggregated channel bandwidth capability that LTE V2X defined. NR SL CA bandwidth classes are given in Table 1 as a starting point for further discussion.
Table 1. NR SL CA bandwidth classes
	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 < NRB,agg ≤ 120 MHz
	3

	D
	120 MHz < NRB,agg ≤ 160 MHz
	4


[bookmark: _Hlk131771596]Proposal 3: Define NR SL CA bandwidth classes considering maximum 40MHz channel bandwidth for single carrier and maximum 160MHz aggregated channel bandwidth.
In LTE V2X, the maximum output power is defined as PC3 23dBm for intra-band contiguous multi-carrier operation. In NR V2X, both PC3 and PC2 are defined for band n47. It needs further discussion whether to introduce PC2 for NR SL CA in band n47. 
[bookmark: _Hlk131772236]Proposal 4: For NR SL CA_n47, discuss whether to support PC2 for this intra-band contiguous CA.
 Conclusion
This contribution discusses issues related to NR SL Intra-band CA operation in band n47 in Rel-18. The following observations and proposals are made:
Proposal 1: Introduce the NR SL CA requirements for Intra-band 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’
Proposal 3: Define NR SL CA bandwidth classes considering maximum 40MHz channel bandwidth for single carrier and maximum 160MHz aggregated channel bandwidth.
Proposal 4: For NR SL CA_n47, discuss whether to support PC2 for this intra-band contiguous CA.
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