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1 Introduction

In this contribution, we discuss the design of sidelink-related capability signalling content.
2 Discussion
2.1 Issue-1: Implementation of SL capability band combination list
As implemented in LTE, since SL band combination was implemented as bit-map  
BandCombinationParameters-v1430 ::= SEQUENCE {
    bandParameterList-v1430          SEQUENCE (SIZE (1..maxSimultaneousBands-r10)) OF
           BandParameters-v1430      OPTIONAL,
    v2x-SupportedTxBandCombListPerBC-r14        BIT STRING (SIZE (1.. maxBandComb-r13)) OPTIONAL,
    v2x-SupportedRxBandCombListPerBC-r14        BIT STRING (SIZE (1.. maxBandComb-r13)) OPTIONAL
}
 Of a list of PC5 band combination that defined within SL-parameter 
SL-Parameters-v1430 ::=              SEQUENCE {
    zoneBasedPoolSelection-r14              ENUMERATED {supported}               OPTIONAL,
    ue-AutonomousWithFullSensing-r14     ENUMERATED {supported}               OPTIONAL,
    ue-AutonomousWithPartialSensing-r14     ENUMERATED {supported}               OPTIONAL,
    sl-CongestionControl-r14             ENUMERATED {supported}               OPTIONAL,
    v2x-TxWithShortResvInterval-r14         ENUMERATED {supported}               OPTIONAL,
    v2x-numberTxRxTiming-r14             INTEGER(1..16)                   OPTIONAL,
    v2x-nonAdjacentPSCCH-PSSCH-r14          ENUMERATED {supported}               OPTIONAL,
    slss-TxRx-r14                        ENUMERATED {supported}               OPTIONAL,
    v2x-SupportedBandCombinationList-r14 V2X-SupportedBandCombination-r14 OPTIONAL
}
 There is no problem since LTE-V2X is limited to LTE Uu controlling LTE PC5 scenario.
Observation 1 In LTE, for each Uu band combination, a bitmap is reported to indicate the supported PC5 band combination(s) correspondingly, and both of the bitmap and the definition of bitmap are reported UE-EUTRA-Capability.
Proposal 1 R16 V2X adopt the bitmap-based scheme as in LTE to report the supported PC5 band combination(s) for each Uu band combination.
For R16 V2X, which has been extended to cross-RAT scenario, following the design of LTE-V2X, the following table explains for each case, which container carrying the PC5 band combination (as the definition of bit map) is used to define the bitmap (i.e., as indicated by Y in the table below)
	Which band combination list to refer to for each case
	LTE PC5 band combination list defined in UE-EUTRA-Capability
	NR PC5 band combination list defined in UE-NR-Capability

	For LTE Uu (in UE-EUTRA-Capability) controlled LTE PC5
	Y
	N

	For LTE Uu (in UE-EUTRA-Capability) controlled NR PC5
	N
	Y

	For NR Uu (in UE-NR-Capability) controlled LTE PC5
	Y
	N

	For NR Uu (in UE-NR-Capability) controlled NR PC5
	N
	Y

	For NE-DC / (NG)EN-DC Uu (in UE-MRDC-Capability) controlled LTE PC5
	Y
	N

	For NE-DC / (NG)EN-DC Uu (in UE-MRDC-Capability) controlled NR PC5
	N
	Y


For the two cross-RAT controlling case, i.e., for LTE Uu controlling NR SL case (vice versa for NR UU controlling LTE SL case), 
· On the one hand, the Uu is only for LTE, i.e., the network can only set frequencyBandListFilter by including EUTRA bands;

· On the other hand, the PC5 band combination defined within UE-NR-Capability may need to be reported, and thus rat-type=nr has to be used to trigger UE-NR-Capability report.
The situation is somehow similar to the scenario which motivate the flag of eutra-nr-only, where UE-NR-Capability is used for MR-DC reason, so no need to carry any NR-only band combination. However, here the situation is even more worse, i.e., NR capability container is only needed to report the NR PC5 band combination, as the definition of the bitmap, and thus even the only mandatory field of supportedBandListNR is useless. 
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Observation 2 For LTE Uu controlling NR PC5 scenario, the Uu band list in UE-NR-Capability is useless.
· On the one hand, the reporting of supportedBandListNR cannot be saved anyway, since it is mandatory field. 

· On the other hand, the reporting of supportedBandListNR may not be feasible, since the UE may not be capable for NR-Uu communication at all.
The situation is similar to NR Uu controlling LTE PC5 case, where the mandatory field is supportedBandListEUTRA. In the end, the essential problem is whether there would be a UE, which for a specific RAT, is SL-capable only, but incapable for the Uu interface. 
Observation 3 It is unclear how for network to enquire UE-NR-Capability report in LTE Uu controlling NR SL case if UE is not capable for NR Uu communication, or to enquire UE-EUTRA-Capability report in NR Uu controlling LTE SL case if UE is not capable for LTE Uu communication.
To solve this issue (taking LTE Uu controlling NR PC5 as an example), either one assume the UE is always NR-Uu capable, then this issue is just about whether / how to reduce signalling overhead. Or if the UE may be NR-Uu incapable, then the SL band combination list (as the definition of bitmap) cannot be put into the container for Uu capability.
· Either within UE-EUTRA-Capability (which means we introduce NR PC5 capability into LTE Uu capability container. The pros is that we do not need to define new container, but the cons is that we need to introduce NR PC5 band combination list into NR container (for NR Uu controlling NR PC5 case) and for LTE container (for LTE Uu controlling LTE PC5 case); 
· Or as a separated capability container (which means a separated capability container is used for PC5, different from the container used for Uu)
Considering the specification impact is big from either solution above, we may split between two cases

1. For NR Uu controlling LTE PC5 scenario, it is preferred to keep LTE capability signalling as it is, i.e., carrying LTE PC5 band combination into UE-EUTRA-Capability to avoid backwards compatibility issue. 

2. For LTE Uu controlling NR PC5 scenario, R16 is the first release to introduce such capability, so can be further discussed.
Proposal 2 RAN2 discuss whether UE always support NR-Uu as long as it supports NR-PC5 capability. If not, RAN2 discuss how to report PC5 band combination as the definition of the bitmap in case of LTE Uu controlling NR PC5 scenario.
2.2 Issue-2: Capability delivery for counterpart UE
For unicast, RAN2 has agreed on the capability exchange between UEs, so if considering the following scenario, the SL configuration may come from RAN by taking into account of the capability of UE-1, yet not for UE-2.
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According to the on-going discussion in RAN1, the following parameters may be carried in PC5 signalling:
	15-10
	256QAM sidelink transmission
	1) UE can transmit PSSCH with 256QAM in NR sidelink

	15-11
	[PSFCH] 
	[1) UE can transmit and receive PSFCH in NR sidelink mode 1 and 2.]

	15-12
	Low-spectral efficiency 64QAM MCS table
	1) UE additionally supports low-spectral efficiency 64QAM MCS table.

	15-13
	[PT-RS]
	[1) UE supports NR sidelink transmission or reception using PT-RS.]


They would collides with the configuration/control from RAN, in more details:
· The MCS configuration depends on 15-10/15-12;

· The PSFCH / PUCCH configuration depends on 15-11;

· The PT-RS configuration depends on 15-13

Besides, according to the on-going discussion in RAN2, the following parameters may be carried in PC5 signalling
	PDCP parameters


	A
	ROHC-profiles

	
	B
	Max number ROHC context sessions

	
	C
	Out of order delivery

	
	D
	Short SN (12-bit SN)

	RLC parameters
	E
	am-With Short SN

	
	F
	um-With Long SN (12-bit SN)


They would collides with the configuration/control from RAN, in more details
· The ROHC configuration depends on A/B;

· The PDCP/RLC SN configuration depends on D/E/F;

· The out of order delivery configuration depends on C;
Observation 4 For unicast, the SL configuration/control from RAN depends on the capability of RX-UE.
To solve this issue, the capability has to be reported to network.
· It cannot be carried by capability signalling in Uu-RRC. Since it is performed for the TX-UE itself, and is to be triggered just initially when the UE accesses to the network (i.e., just once);
· Instead, it is more suitable for the SUI message, which is triggered when the unicast link is to be established / modified / released.
Proposal 3 To report counterpart UE capability in SUI message.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
In LTE, for each Uu band combination, a bitmap is reported to indicate the supported PC5 band combination(s) correspondingly, and both of the bitmap and the definition of bitmap are reported UE-EUTRA-Capability.
Observation 2
For LTE Uu controlling NR PC5 scenario, the Uu band list in UE-NR-Capability is useless.
Observation 3
It is unclear how for network to enquire UE-NR-Capability report in LTE Uu controlling NR SL case if UE is not capable for NR Uu communication, or to enquire UE-EUTRA-Capability report in NR Uu controlling LTE SL case if UE is not capable for LTE Uu communication.
Observation 4
For unicast, the SL configuration/control from RAN depends on the capability of RX-UE.


And thus we propose:
Proposal 1
R16 V2X adopt the bitmap-based scheme as in LTE to report the supported PC5 band combination(s) for each Uu band combination.
Proposal 2
RAN2 discuss whether UE always support NR-Uu as long as it supports NR-PC5 capability. If not, RAN2 discuss how to report PC5 band combination as the definition of the bitmap in case of LTE Uu controlling NR PC5 scenario.
Proposal 3
To report counterpart UE capability in SUI message.
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