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1 Introduction

In this contribution, we discuss the ASN.1 design of sidelink-related capability signalling content.
2 Discussion
2.1 For Uu-RRC
Firstly, different from LTE, in NR, the capability definition adopts a feature-set based architecture, in order to avoid the redundant entries for the features which are
1. Per-FS: I.e., per band per band combination;
2. Per-FSPC: I.e., per CC per band per band combination;
In case sidelink also introduces per-FS/FSPC capability, which is probably the case (even if not in this release), considering the following per-FS capability introduced in LTE-V2X

V2X-BandParameters-r14 ::= SEQUENCE {


v2x-FreqBandEUTRA-r14


FreqBandIndicator-r11,


bandParametersTxSL-r14


BandParametersTxSL-r14



OPTIONAL,


bandParametersRxSL-r14


BandParametersRxSL-r14



OPTIONAL

}

V2X-BandParameters-v1530 ::= SEQUENCE {


v2x-EnhancedHighReception-r15


ENUMERATED {supported}

OPTIONAL

}

BandParametersTxSL-r14 ::= SEQUENCE {


v2x-BandwidthClassTxSL-r14

V2X-BandwidthClassSL-r14,


v2x-eNB-Scheduled-r14


ENUMERATED {supported}



OPTIONAL,


v2x-HighPower-r14



ENUMERATED {supported}



OPTIONAL

}

BandParametersRxSL-r14 ::= SEQUENCE {


v2x-BandwidthClassRxSL-r14

V2X-BandwidthClassSL-r14,


v2x-HighReception-r14


ENUMERATED {supported}



OPTIONAL

}

In order to be future proof, it is straightforward for sidelink capability signalling to adopt a similar framework. 
Proposal 1 Like for DL/UL capability, adopt the feature-set type capability framework for SL capability (pending RAN1/4 decision on the introduction of per-FS/FSPC capability) in Uu-RRC.
Secondly, it is obvious that intra-RAT sidelink capability (LTE-Uu controlled LTE-V2X, NR-Uu controlled NR-V2X) is defined in the capability container for each RAT, i.e., UE-EUTRA-Capability and UE-NR-Capability. This includes the case where the Uu interface is configured as intra-RAT DC, i.e., LTE-LTE DC and NR-NR DC.
Proposal 2 Like for DL/UL capability, to include the LTE-Uu controlled LTE sidelink capability within UE-EUTRA-Capability, and NR-Uu controlled NR sidelink capability within UE-NR-Capability, in Uu-RRC.
Thirdly, in case the Uu interface is based on inter-RAT DC, e.g., (NG)EN-DC and NE-DC, the association with sidelink band combination is more straightforward to be put into UE-MRDC-Capability.
Proposal 3 Like for DL/UL capability, to include the (NG)EN-DC / NE-DC controlled sidelink capability within UE-MRDC-Capability, in Uu-RRC.
In LTE-V2X, the support of Uu control is a mandatory feature, i.e., LTE-V2X UE always support Uu control from eNB.

Observation 1 In LTE-V2X, the Uu control from eNB on LTE SL is a mandatory feature.
Fourthly, before going into the detailed mechanism for inter-RAT SL capability signalling, one should not assume the inter-RAT control is a mandatory feature, from both network perspective and from UE perspective. In other words, one should take into account that

· From network perspective, a (ng-)eNB is not capable of controlling NR-V2X, or a gNB is not capable of controlling LTE-V2X

· From UE perspective, a LTE-V2X UE does not support Uu controlling from gNB, or a NR-V2X UE does not support Uu controlling from (ng-)eNB;

Besides the RAN capability issue, another is the authentication aspect. According to TR 23.786:

6.20.2.1
Authorization Policy parameters for PC5 Communication

The following Authorization policy/parameters for eV2X communications over PC5 reference point is provisioned to the UE connected to 5GC:

1)
Authorization policy:

-
When the UE is "served by E-UTRA" or "served by NR": 

· PLMNs in which the UE is authorized to perform eV2X communications over PC5 reference point when "served by E-UTRA" or "served by NR".

For each above PLMN: 

· RAT(s) over which the UE is authorized to perform eV2X communications over PC5 reference point.

I.e., even if the RAN and UE is capable to perform inter-RAT control, it might not be authorized to do that. So even though the capability issue can be further considered after stage-3 details are consolidated, one should not assume that the support of inter-RAT control is mandatory.
Proposal 4 Introduce optional UE capability on inter-RAT control.
Finally, the left issue is on:
1. LTE-Uu controlled NR-V2X, including the case where the Uu is configured as LTE-LTE DC;
2. NR-Uu controlled LTE-V2X, including the case where the Uu is configured as NR-NR DC;
In more details, for case-1, 
· If put it into UE-EUTRA-Capability, for each LTE downlink/uplink band combination, it can associate to one or more NR sidelink band combination(s).
· If put it into UE-NR-Capability, for each NR sidelink band combination, it can associate to one or more LTE downlink/uplink band combination(s).
· If put it into UE-MRDC-Capability, the association between LTE downlink/uplink band combination(s) and NR sidelink band combination(s) can be defined. This seems more flexible since it can be used for the case where the sidelink combination contains more than one RAT, e.g., LTE sidelink and NR sidelink.
Proposal 5 RAN2 discuss how to carry the LTE-Uu controlled NR sidelink capability and how to carry the NR-Uu controlled LTE sidelink capability, in Uu-RRC.
2.2 For PC5-RRC

Firstly, if compared with Uu interface, the container for different RAT seems not needed at this time point

	UE-CapabilityRAT-ContainerList field descriptions

	ue-CapabilityRAT-Container

Container for the UE capabilities of the indicated RAT. The encoding is defined in the specification of each RAT:

For rat-Type set to nr: the encoding of UE capabilities is defined in UE-NR-Capability.

For rat-Type set to eutra-nr: the encoding of UE capabilities is defined in UE-MRDC-Capability.

For rat-Type set to eutra: the encoding of UE capabilities is defined in UE-EUTRA-Capability specified in TS 36.331 [10].


Yet for future-proof reason, RAN2 may need to aim at a scenario where the SL capability of RAT1 can be transmitted via RAT2.
Proposal 6 RAN2 to discuss whether to adopt the RAT container for PC5-RRC capability signalling.
In LTE-V2X, besides per-UE capability, there are capability which is per-FS (per band per band combination) introduced

V2X-BandParameters-r14 ::= SEQUENCE {


v2x-FreqBandEUTRA-r14


FreqBandIndicator-r11,


bandParametersTxSL-r14


BandParametersTxSL-r14



OPTIONAL,


bandParametersRxSL-r14


BandParametersRxSL-r14



OPTIONAL

}

V2X-BandParameters-v1530 ::= SEQUENCE {


v2x-EnhancedHighReception-r15


ENUMERATED {supported}

OPTIONAL

}

BandParametersTxSL-r14 ::= SEQUENCE {


v2x-BandwidthClassTxSL-r14

V2X-BandwidthClassSL-r14,


v2x-eNB-Scheduled-r14


ENUMERATED {supported}



OPTIONAL,


v2x-HighPower-r14



ENUMERATED {supported}



OPTIONAL

}

BandParametersRxSL-r14 ::= SEQUENCE {


v2x-BandwidthClassRxSL-r14

V2X-BandwidthClassSL-r14,


v2x-HighReception-r14


ENUMERATED {supported}



OPTIONAL

}

Observation 2 In LTE, there are per-UE and per-FS sidelink capability. 

On the one hand, Rel-16 is limited to single carrier scenario, i.e., as long as the two counterpart UEs can exchange signalling with each other, they have already work on the same single-carrier, e.g., carrier-A, and thus the exchanged capability would be limited to the carrier being used, i.e., carrier-A. One example is even though that a capability item X is a per-band/BC/FS/FSPC capability, i.e., having different values for different band/BC/FS/FSPC, considering that the two UEs only needs to exchange capability w.r.t. carrier-A, it seems it is OK to define capability item X as a per-UE capability in Rel-16.
On the other hand, define all capability as per-UE in Rel-16 is not feasible, since it would lead to forwards compatibility issue, i.e., when Rel-17 extends the scenario to multi-carrier, the two UE has to exchange the capability by differentiating the per-UE/band/BC/FS/FSPC types. 
In short, for forwards compatibility issue, the signalling structure of PC5-RRC capability information has to be design to comply with per-band/BC/FS/FSPC capability from the very beginning, i.e., Rel-16.
Observation 3 Although Rel-16 is limited to single carrier, the PC5-RRC ASN.1 design has to be future proof, i.e., cannot carry per-band/BC/FS/FSPC capability in per-UE manner.
Considering this, RAN2 design on the PC5-RRC design has to be future proof, especially to support per-FS/FSPC capability, which would lead to further discussion on feature-set based architecture in PC5-RRC signalling.

Proposal 7 RAN2 discuss how for the FS/FSPC sidelink capability to be contained in PC5-RRC capability message (pending RAN1/4 decision on the introduction of per-FS/FSPC capability).

3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
In LTE-V2X, the Uu control from eNB on LTE SL is a mandatory feature.
Observation 2
In LTE, there are per-UE and per-FS sidelink capability.
Observation 3
Although Rel-16 is limited to single carrier, the PC5-RRC ASN.1 design has to be future proof, i.e., cannot carry per-band/BC/FS/FSPC capability in per-UE manner.


And thus we propose:
Proposal 1
Like for DL/UL capability, adopt the feature-set type capability framework for SL capability (pending RAN1/4 decision on the introduction of per-FS/FSPC capability) in Uu-RRC.
Proposal 2
Like for DL/UL capability, to include the LTE-Uu controlled LTE sidelink capability within UE-EUTRA-Capability, and NR-Uu controlled NR sidelink capability within UE-NR-Capability, in Uu-RRC.
Proposal 3
Like for DL/UL capability, to include the (NG)EN-DC / NE-DC controlled sidelink capability within UE-MRDC-Capability, in Uu-RRC.
Proposal 4
Introduce optional UE capability on inter-RAT control.
Proposal 5
RAN2 discuss how to carry the LTE-Uu controlled NR sidelink capability and how to carry the NR-Uu controlled LTE sidelink capability, in Uu-RRC.
Proposal 6
RAN2 to discuss whether to adopt the RAT container for PC5-RRC capability signalling.
Proposal 7
RAN2 discuss how for the FS/FSPC sidelink capability to be contained in PC5-RRC capability message (pending RAN1/4 decision on the introduction of per-FS/FSPC capability).
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