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1. Introduction
The V2X-EUTRA capability was introduced in Release 15 to indicate whether the UE supports EUTRA V2X communication and is only applied to EN-DC. However, in NR sidelink/V2X session, all the MR-DC scenarios were discussed and decided to be deprioritized due to a lack of time and the band combination with MR-DC + NR sidelink/V2X not supported by RAN4. 
This contribution further discusses how we should handle this V2X-EUTRA capability bit in order not to cause any ambiguity or misunderstanding.
2. Discussion
2.1 Release-15 discussion 
In RAN2 #103 meeting, the V2X capabilities in EN-DC was discussed and the following agreement reached [1]:
	R2-1811136
[Q019] V2X capabilities in EN-DC
Qualcomm Incorporated
discussion
Rel-15
NR_newRAT-Core

=>
Add a single bit to indicate that UE supports V2X according to the LTE band combination independent of the configuration of EN-DC.

=>
RAN2 has the intention to support V2X in combination with EN-DC configuration considering also the NR band combination. Further discussion is required to conclude how the capability signalling can be defined. 

=>
Draft CR in R2-1813307 to introduce the single bit capability. (Offline discussion 60)


Later on, this single bit capability was introduced to 38.331 and 38.306 as follows[2]

 REF _Ref54282079 \r \h 
[3]:

	Definitions for parameters

	Per

	M

	FDD-TDD DIFF

	FR1-FR2

DIFF

	v2x-EUTRA
Indicates whether the UE supports EUTRA V2X according to UE-EUTRA-Capability as defined in TS 36.331 [17], independent of the configured EN-DC band combination. This field is only applied to EN-DC. In UE-NR-Capability, this field is not used, and UE does not include the field.

	UE

	No
	Yes

	No


	


	UE-MRDC-Capability information element

GeneralParametersMRDC-XDD-Diff ::= SEQUENCE {

    splitSRB-WithOneUL-Path             ENUMERATED {supported}                                                          OPTIONAL,

    splitDRB-withUL-Both-MCG-SCG        ENUMERATED {supported}                                                          OPTIONAL,

    srb3                                ENUMERATED {supported}                                                          OPTIONAL,

    v2x-EUTRA                           ENUMERATED {supported}                                                          OPTIONAL,

    ...

}


During the discussion then, the idea is just to simply extend the use of UE-EUTRA-Capability in TS36.331 to the EN-DC case since this capability is define as per-UE.

Observation 1: In release 15, a single per-UE capability bit v2x-EUTRA was introduced to indicate whether the UE supports EUTRA V2X according to UE-EUTRA-Capability in EN-DC case.
2.2 Release-16 discussion 
However, in Release-16, the MR-DC scenario is further evaluated and discussed both in RAN2 and RAN4. In RAN2 #110e meeting, the LS from RAN4 clearly indicate that MR-DC + LTE/NR PC5 is not supported, as follows [4]:

	Question 1: Do LTE/NR PC5 band combination(s) per Uu band combination need to be introduced for (NG)EN-DC and NE-DC scenario?
Question 2: If the answer to Question 1 is yes, for the same Uu band combination supporting both (NG)EN-DC and NE-DC, is there any associated PC5 capability (e.g., band combination(s)) that need to be differentiate for (NG)EN-DC and NE-DC scenarios respectively?
RAN4 has discussed RF requirements for concurrent operation combination for NR V2X, and agreed following reply:
Answer 1: RAN4 will not define RF requirements for MR-DC + LTE/NR PC5 in Rel-16 specification. LTE/NR PC5 band combination(s) per Uu band combination need not to be introduced for MR-DC scenario in Rel-16.


During the online discussions, the (NG)EN-DC/NE-DC/NR DC have been discussed:
	RAN2 #110e:
R2-2005955
Summary of open issue for V2X capability (OPPO)
OPPO
report
Rel-16
5G_V2X_NRSL-Core
Late

Proposal 1
[Easy] RAN2 not introduce PC5 BC for (NG)EN/NE-DC scenario.

· 
RAN2 can attempt to introduce signaling for PC5 BC for (NG)EN/NE-DC scenario in CR implementation. If not so complicated, we introduce the signaling but otherwise we do not introduce it. Note with introduction of signaling, it does not mean RAN4 should introduce the corresponding BC now.  

RAN2 #111e:
R2-2006586
Summary of [Post110-e][707][V2X] V2X UE capabilities (OPPO)
OPPO
discussion
Rel-16
5G_V2X_NRSL-Core
Late
Proposal 2
[FFS] RAN2 further discuss to add a parameter (FFS whether it is per NR Uu BC and Per PC5 BC) to indicate whether UE supports the PC5 BC when the NR Uu BC is configured as NR-DC.

[OPPO]: Band/BC is release independent, so signaling should be supported. Also for forward compatibility, it is good to have it now. [Ericsson]: We don’t support it for EN/NE-DC case so it is ok not to support it for NR-DC. Prefer to align all cases. [Vivo]: As compromise, we may introduce the signaling but at the same time we can add some restriction it is not supported in this release in the field description. [Session Chair]: From main session last meeting, it was confirmed Band/BC is release independent so should signaling be supported? [Huawei]: The unclear thing is what should be added in the band in this BC. [Session Chair]: What should be consequence if we don’t introduce this signaling for EN/NE-DC and/or NR-DC? [Huawei]: MN controlled SL communication can be still supported in DC scenarios w/o introduction of this signaling. [OPPO, Samsung]: Different view than Huawei. The consequence will be not to allow NW to configure SN for the UE to perform SL communication. 

·  
No consensus for introduction of the signaling for NR-DC, so a parameter to indicate whether UE supports PC5 BC when NR Uu BC is configured as NR-DC is not supported in this release. The consequence from not introducing this signaling is NW may not be able to configure SN for the UE to perform SL communication. 




In a word, from the discussion happened in Release-16, one can figure out that the scenario of MR-DC+NR/LTE PC5 is actually not supported in this release. And even the signalling related to MR-DC + NR/LTE PC5 is not agreed to be introduced in the specification.
Observation 2: MR-DC + LTE/NR PC5 is not supported in this release.
Particularly for EN-DC + LTE V2X, although it is not in the scope of the DC scenarios which we discussed in Release 16, the story is actually the same. In this sense, the v2x-EUTRA capability bit we introduced in 38.306 to indicate whether the UE supports EUTRA V2X in EN-DC is actually useless.
Observation 3: The v2x-EUTRA capability bit we introduced in 38.306 to indicate whether the UE supports EUTRA V2X in EN-DC is actually useless as MR-DC + NR/LTE PC5 is not supported till now.
Therefore, it is better to discuss and clarify the use of v2x-EUTRA capability bit in 38.306 and 38.331. As the MR-DC scenario is not even in the scope of Release-17, we can tell that the signalling design for MR-DC + LTE/PC5 may not be soon to be discussed, and leave a single capability bit for V2X in EN-DC in the specification may just cause ambiguity and misunderstanding.

Basically, there are several ways to fix this capability bit:

1. Option-1: Change EN-DC to (NG)EN-DC in the field description of v2x-EUTRA in 38.306, and don’t touch the bit after we reach stable agreements on MR-DC + LTE PC5 scenarios.

For option-1, the main idea is that we change EN-DC to (NG)EN-DC to align with other capabilities which is agreed in #110e to be also applied to NGEN-DC besides EN-DC (e.g.ca-ParametersEUTRA), and avoid to leave a kind of misunderstanding that the core network will matter in the LTE V2X capability mechanism as this only support EN-DC but not (NG)EN-DC, which we think is not the right understanding. 5GC or EPC actually doesn’t affect the v2x-EUTRA capability bit as this is only about radio interface.
2.  Option-2: change ‘independent of the configured EN-DC band combination’ to ‘in combination with the configured EN-DC band combination’ in the field description of v2x-EUTRA in 38.306.

For option-2, the main idea is that we indicate the capability bit v2x-EUTRA has to be used in combination with the configured EN-DC band combination, which means the capability bit can actually be supported after the network configure both EN-DC band combination and EUTRA V2X. As discussed in last meeting, the consequence from not introducing signalling related to MR-DC control PC5, is that NW may not be able to configure SN for the UE to perform SL communication. Therefore, the new field description indicates that only if the NW configure EN-DC and EUTRA V2X this capability bit is meaningful.
3.  Option-3: Dummy the filed v2x-EUTRA in 38.331 under GeneralParametersMRDC-XDD-Diff so that the UE does not need to report this.

For option-3, we may simply dummy this field as this is actually useless in Release 15.

Therefore, we propose:

Proposal 1: RAN2 to discuss which option is applied to handle the v2x-EUTRA capability bit in EN-DC case.

· Option-1: Change EN-DC to (NG)EN-DC in the field description of v2x-EUTRA in 38.306.

· Option-2: Change ‘independent of the configured EN-DC band combination’ to ‘in combination with the configured EN-DC band combination’ in the field description of v2x-EUTRA in 38.306.

· Option-3: Dummy the filed v2x-EUTRA in 38.331 under GeneralParametersMRDC-XDD-Diff.
Proposal 2: Apply the related CR of agreed option[5]

 REF _Ref54344371 \r \h 
[6]

 REF _Ref54344372 \r \h 
[7]. 
3. Conclusion

In this contribution, we give analysis and comparisons on v2x-EUTRA capability bit. Based on the discussion, we have the following observations and proposals:
Observation 1: In release 15, a single per-UE capability bit v2x-EUTRA was introduced to indicate whether the UE supports EUTRA V2X according to UE-EUTRA-Capability in EN-DC case.
Observation 2: MR-DC + LTE/NR PC5 is not supported in this release.
Observation 3: The v2x-EUTRA capability bit we introduced in 38.306 to indicate whether the UE supports EUTRA V2X in EN-DC is actually useless as MR-DC + NR/LTE PC5 is not supported till now.
Proposal 1: RAN2 to discuss which option is applied to handle the v2x-EUTRA capability bit in EN-DC case.
· Option-1: Change EN-DC to (NG)EN-DC in the field description of v2x-EUTRA in 38.306.

· Option-2: Change ‘independent of the configured EN-DC band combination’ to ‘in combination with the configured EN-DC band combination’ in the field description of v2x-EUTRA in 38.306.

· Option-3: Dummy the filed v2x-EUTRA in 38.331 under GeneralParametersMRDC-XDD-Diff.
Proposal 2: Apply the related CR of agreed option.
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