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1. Introduction
A number of V2X band combinations have been introduced, including con-current operation of NR Uu/NR PC5, NR Uu/LTE PC5 and LTE Uu/NR PC5. Nevertheless, the notations for different band combinations probably vary among different inputs from companies such as V2X_39-n47 and V2X_39_n47 (hyphens or underscore). This contribution will discuss the basic principle of natation for V2X band combinations similar to CA, DC and LTE V2X con-current operation.
2. Discussion
Regarding notation for V2X band combinations, there is no detailed discussion or common understanding on how to represent V2X band combinations. To make a clear picture of V2X band combinations, it is expected to discuss the basic principle of nation for different forms of V2X con-current operations based on CA, DC and LTE V2X con-current operation.
As per TR 38.817-01, the examples for notation of NR CA, DC and EN-DC are given in Table 1, 2 and 3.
Table 1: Example notation for DC and CA
	Representation
	Corresponding functionality

	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]CA_n77-n78
	NR CA of band n77 and band n78

	DC_1-2_n77
	NR-LTE DC with LTE CA of band 1 and band 2 and NR band n77.

	DC_1-2_n77-n78
	NR-LTE DC with LTE CA of band 1 and band 2 and NR CA of band n77 and band n78.



Table 2: Example notation for EN-DC bandwidth class
	Type
	Notation
	Note

	EN-DC
	Intraband contiguous
	DC_(n)XAA
	1 CC LTE Band X + 1 CC NR Band nX with max BW ≤ max LTE BW + max NR BW

	
	
	DC_(n)XB
	1 CC LTE Band X + 1 CC NR Band nX with max BW ≤ 20 MHz

	
	
	DC_(n)XJK
	LTE Band X with class J + NR Band nX with class K

	
	Intraband non-contiguous
	DC_XA_nXA
	Intraband non-contiguous EN-DC with 2 sub-blocks

	
	
	DC_XC_nXC
	Intraband non-contiguous EN-DC with 2 contiguous LTE sub blocks and 2 contiguous NR sub-blocks

	
	
	DC_XA-XA_nX(3A)
	Intraband non-contiguous EN-DC with 2 non-contiguous LTE sub blocks and 3 non-contiguous NR sub-blocks

	
	Interband 
	DC_XA_nYA
	Interband EN-DC with 1CC LTE Band X + 1CC NR Band nY

	NOTE:	LTE CA and NR CA bandwidth classes are used in EN-DC respectively



[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Table 3: Example notation for NR DC bandwidth class
	Type
	Notation
	Note

	NR DC
	Interband
	DC_nXA-nYA
	NR DC with 1CC NR Band nX + 1CC NR Band nY



Based on above examples for CA and DC, some observations can be derived to further determine the notation of V2X band combinations. For CA, NR CA inter-band band combinations are represented as CA_nX-nY such as CA_n77-n78, in which only NR bands are involved and “-” between two bands is used. 
As for DC, EN-DC inter-band band combinations are represented as DC_X_nY, in which both LTE band and NR band are involved and “_” between two bands is used. NR DC inter-band band combinations are represented as DC_nX-nY, in which only NR bands are involved and “-” between two bands is used. Also based on TS 38.101-3 clause 5.5B.4a, NE-DC inter-band band combinations are represented as DC_nX_Y, in which both NR band and LTE band are involved and “_” between two bands is used.
LTE V2X inter-band band combinations for con-current operation are represented as V2X_X-Y, in which only LTE bands are involved and “-” between two bands is used.
It can be observed that for CA and DC, “nX-nY” is used for notation of inter-band band combinations that involve only NR bands, while “X_nY” or “nX_Y” is used for notation of inter-band band combinations that involve both LTE band and NR band. 
Observation 1: NR CA inter-band band combinations are represented as CA_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 2: EN-DC inter-band band combinations are represented as DC_X_nY, in which both LTE band and NR band are involved. NE-DC inter-band band combinations are represented as DC_nX_Y, in which both NR band and LTE band are involved and “_” between two bands is used. NR DC inter-band band combinations are represented as DC_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 3: For CA and DC, “nX-nY” is used for notation of inter-band band combinations that involve only NR bands, while “X_nY” or “nX_Y” is used for notation of inter-band band combinations that involve both LTE band and NR band.
Observation 4: LTE V2X inter-band band combinations for con-current operation are represented as V2X_X-Y, in which only LTE bands are involved and “-” between two bands is used.
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]In Rel-16 NR V2X, RAN4 already have a common understanding on notation for V2X inter-band band combinations that Uu band is placed in front of V2X band regardless of which type of V2X con-current operation, such as V2X_n71-n47, V2X_n71_47, and V2X_20_n38. But no consensus on detailed notation is achieved. When it comes to NR V2X con-current operation, two options can be considered.
Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
Option 2: Use “_” for all cases, i.e. V2X_nX_nY, V2X_X_nY, V2X_nX_Y
Option 1 is to follow the principle of CA and DC. The benefit is that different forms of con-current operation can be distinguished with different notations. Option 2 is to use “_” for all cases mainly considering NR CA is possible to be introduced with V2X con-current operation. For V2X con-current operation plus NR CA case, Option 2 would be helpful to present the clear relationship between each band in a more concise manner, such as V2X_nX-nZ_nY (CA between band nX and nZ, V2X band nY con-current with CA). 
To avoid potential confusion and misalignment, it is proposed to adopt either Option 1 or Option 2 for NR V2X inter-band band combinations. 
Proposal 1: To adopt either Option 1 or Option 2 for NR V2X inter-band band combinations.
Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
Option 2: Use “_” for all cases, i.e. V2X_nX_nY, V2X_X_nY, V2X_nX_Y
3. Conclusion
This contribution discusses the notion of V2X inter-band band combinations based on CA and DC. The following observations and proposal are derived:
Observation 1: NR CA inter-band band combinations are represented as CA_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 2: EN-DC inter-band band combinations are represented as DC_X_nY, in which both LTE band and NR band are involved. NE-DC inter-band band combinations are represented as DC_nX_Y, in which both NR band and LTE band are involved and “_” between two bands is used. NR DC inter-band band combinations are represented as DC_nX-nY, in which only NR bands are involved and “-” between two bands is used.
Observation 3: For CA and DC, “nX-nY” is used for notation of inter-band band combinations that involve only NR bands, while “X_nY” or “nX_Y” is used for notation of inter-band band combinations that involve both LTE band and NR band.
Observation 4: LTE V2X inter-band band combinations for con-current operation are represented as V2X_X-Y, in which only LTE bands are involved and “-” between two bands is used.

Proposal 1: To adopt either Option 1 or Option 2 for NR V2X inter-band band combinations.
Option 1: Reuse the principle of CA and DC, i.e. V2X_nX-nY, V2X_X_nY, V2X_nX_Y
Option 2: Use “_” for all cases, i.e. V2X_nX_nY, V2X_X_nY, V2X_nX_Y
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