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1. Introduction
In the last meeting, NR V2X con-current operation and related scenarios were discussed in RAN4. It was agreed that clarification of con-current operation is needed and the definition of con-current operation for V2X shall be reflected in the TS [1]. Several candidate options for con-current operation definitions were discussed, and no consensus was reached. In this contribution, our views on the current operation scenario and clarification are provided.
2. Discussion
Con-current operation is a specific feature for a terminal which supports NR V2X. Before starting the discussion on the definition of con-current operation, first, we analysis how the specification defines a feature. In TS 38.101, there is a statement as follows:
Table 4.3-1: Definition of suffixes

	Clause suffix
	Variant

	None
	Single Carrier

	A
	Carrier Aggregation (CA)

	B
	Dual-Connectivity (DC)

	C
	Supplement Uplink (SUL)

	D
	UL MIMO


A terminal which supports the above features needs to meet both the general requirements and the additional requirement applicable to the additional clause (suffix A, B, C and D) in clauses 5, 6 and 7.
According to the specification, a feature is defined by its conforming requirements. For example, the feature ‘DC’ is defined by the general requirements and additional requirement applicable to the additional clause B Dual-Connectivity. Based on the same logic, the feature NR V2X is defined by the general requirements, and the additional clause suffix ‘E’ requirements.
Observation 1: A UE feature is defined by its conforming requirements in RAN4.

The con-current operation is a specific feature for NR V2X, which is defined by the conforming requirements. In other words, the con-current operation is defined if the corresponding RF requirements are finished.
Proposal 1: The definition of con-current operation depends on how RAN4 defines the corresponding RF requirements.
There are the following candidate options for con-current operation definitions in [1]:
•
Option 1: only the band combination where the Uu schedules/configures SL by semi-persistent way can be specified as concurrent operation

•
Option 2: the band combination where the Uu schedules/configures SL can be specified as concurrent operation

•
Option 3: the band combinations where the Uu schedules/configures SL can be specified and which is agnostic as to the actual service being delivered on Uu and Sidelink interfaces

•
Option 4: The simultaneous transmission and reception of sidelink and Uu interfaces where operation is agnostic of the service used on each interface.

•
Other options are not excluded. Companies are encouraged to provide options for con-current operation.
For Option 1~3, we have a concern about introducing a text such as ‘Uu schedules/configures SL’ in RAN4 specification since the operational relation between SL and Uu is not the scope in RAN4. Also, how Uu schedules/configures SL will not have an impact on the RF requirements defined for con-current operation.
For option 1, restricting the way Uu schedules/configures SL as a semi-persistent funtion is not accurate for the dynamic way is also allowed in RAN1. Compared with Option 2, Option 3 is better sincethe actual service being delivered on Uu and SL interfaces is irrelevant.
For option 4, the wording is more likely to be compatible with RAN4. However, the relation between Uu and SL is not clear.
In summary, option 1~4 are not appropriate for the definition of con-current operation. Our suggestion is that the con-current operation is defined by its additional requirements it needs to conform.
The following description about con-current operation is captured from TR 38.886 in section 4:
The expected con-current operation for V2X service support a number of configurations including the following example band combinations: 

1) Inter-band con-current operation:

· NR V2X SL (at n47) + LTE/NR Uu (at licensed bands)
· LTE V2X SL (at B47) + NR Uu (at licensed bands)
· NR V2X SL (at licensed band A) + LTE/NR Uu (at licensed band B)

2) Intra-band con-current operation

·  NR V2X SL (at n47) + LTE V2X SL (at B47): only TDM operation is allowed

·  NR V2X SL (at licensed bands) + NR/LTE V2X Uu (at licensed bands)
According to the discussion of con-current operation definition, the band combination (NR SL+LTE SL) cannot be called as con-current operation since no Uu is involved. It is more appropriate to clarify the band combination as EN-V2X operation instead of intra-band con-current operation.
Proposal 2: Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation.
Another issue about con-current operation is that RF requirements defined for this operation are both included in TS 38.101-1 and 38.101-3. The related operating bands are captured as follows from [2] and [3]:
NR V2X operation is designed to operate con-current with NR uplink/downlink on the operating bands combinations listed in Table 5.2E-2. [2]
Table 5.2E-2 Inter-band con-current V2X operating bands

	V2X con-current operating Band
	NR or V2X Operating Band
	Interface

	V2X_n71-n47
	n71
	Uu

	
	n47
	PC5


NR V2X operation is designed to operate con-current with E-UTRA uplink/downlink on the operating bands combinations listed in Table 5.2E.2-1. [3]
Table 5.2E.2-1: Inter-band con-current V2X operating bands
	E-UTRA-NR V2X Band Combination
	E-UTRA  or NR Band
	Interface

	V2X_20_n38
	20
	Uu

	
	n38
	PC5

	V2X_47_n71
	47
	PC5

	
	n71
	Uu

	V2X_(n) 47_n711
	47
	PC5

	
	n47
	PC5

	
	n71
	Uu

	NOTE 1:
Only single switched SL in ITS band is supported.


It is not necessary to separate the con-current requirements into two specifications. In our understanding, since con-current involves two RAT, Uu and SL, it is more appropriate to include all the requirements related to con-current operation in TS 38.101-3, thus avoiding to refer to two different specifications.
Proposal 3: Include all the con-current requirements for NR V2X to TS 38.101-3.
3. Conclusion
This contribution discusses con-current operation scenario and clarification for NR V2X. The following observations and proposals are made:
Observation 1: A UE feature is defined by its conforming requirements in RAN4.
Proposal 1: The definition of con-current operation depends on how RAN4 defines the corresponding RF requirements.
Proposal 2: Band combination of NR V2X SL (at n47) + LTE V2X SL (at B47) can be aligned as intra-band EN-V2X operation instead of intra-band con-current operation.
Proposal 3: Include all the con-current requirements for NR V2X to TS 38.101-3.
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