[bookmark: _Toc193024528]3GPP TSG-RAN WG2 Meeting #125	R2-2400573
Athens, Greece, Feb. 26th – Mar. 1st, 2024

[bookmark: Source]Agenda item:	7.9.7
Source: 	China Telecom
Title:	Discussion on open issues of UE capability for multi-path relay
WID/SID:	NR_SL_relay_enh-Core
[bookmark: DocumentFor]Document for:	Discussion and Decision
1 Introduction
In last RAN2 meeting, UE capability related issues were discussed and much progress has been made. However, there are still some potential open issues left for further discussion listed as below.
	Issue #1. 
· FFS whether to revisit UE capability to indicate BC list for U2U Relay discovery (supportedBandCombListPerBC-SL-U2U-RelayDiscovery-r18, supportedBandCombinationListSL-U2U-RelayDiscovery-r18)
Issue #2.
· FFS whether to revisit UE capability to indicate the support of more than 1 Uu legs for MP relay (pdcp-DuplicationMoreThanOneUuRLC-r18) and whether additional separate UE capability for PDCP duplication operation with MP relay is needed


In this contribution, we would like to share our opinions on whether additional separate UE capability for PDCP duplication operation with MP relay is needed and provide draft TPs to TS 38.306 and TS 38.331 on this issue. 
2 Discussion
UE capability for PDCP duplication operation with MP relay
Regarding the PDCP duplication operation with MP relay, the following agreement was reached in last RAN2 meeting.
 Agreements:
 Only 1 leg is allowed in the indirect path for MP duplication (i.e., any e2e traffic cannot be duplicated either in PC5 hop or Uu hop in the indirect path) .
 Only PDCP duplication in MCG is considered for Rel-18 Multi-path.
 More than one leg (i.e., CA configuration with 2 or 3 legs) on direct Uu path in MP is supported.
 Define separate UE capability to indicate the support of more than 1 Uu legs for MP relay as a baseline. Potential to combine with existing capabilities can be discussed in maintenance.
Based on the above agreement, a UE capability of pdcp-DuplicationMoreThanOneUuRLC-r18 is introduced and specified in TS 38.306 v18.0.0, clause 4.2.16.1.1. But it remains FFS whether additional separate UE capability for PDCP duplication operation with MP relay is needed.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	pdcp-DuplicationMoreThanOneUuRLC-r18
Indicates whether L2 multi-path remote UE supports PDCP duplication with more than one RLC entity over Uu interface in L2 multi-path relay.
	UE
	No
	No
	No


For the Uu PDCP duplication based on CA or DC, the following UE capabilities are specified in TS 38.306, clause 4.2.4. 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	pdcp-DuplicationMCG-OrSCG-DRB
Indicates whether the UE supports CA-based PDCP duplication over MCG or SCG DRB as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationMoreThanTwoRLC-r16
Defines whether the UE supports PDCP duplication with more than two RLC entities as specified in TS 38.323 [16]. The UE supporting this feature supports secondary RLC entity(ies) activation and deactivation based on duplication RLC Activation/Deactivation MAC CE as specified in TS 38.321 [8]. A UE supporting this feature shall also support pdcp-DuplicationMCG-OrSCG-DRB, pdcp-DuplicationSplitDRB, pdcp-DuplicationSplitSRB and pdcp-DuplicationSRB.
	UE
	No
	No

	pdcp-DuplicationSplitDRB
Indicates whether the UE supports PDCP duplication over split DRB as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSplitSRB
Indicates whether the UE supports PDCP duplication over split SRB1/2 as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSRB
Indicates whether the UE supports CA-based PDCP duplication over SRB1/2 and/or, if (NG)EN-DC is supported, SRB3 as specified in TS 38.323 [16].
	UE
	No
	No


For PDCP duplication operation with MP relay, similar UE capabilities might be needed. Whether the legacy UE capability for Uu PDCP duplication could be reused or to introduce additional separate UE capability for MP PDCP duplication need to be discussed case by case.
· CA-based PDCP duplication for non-split DRB
Regarding the CA-based PDCP duplication for non-split DRB (or SRB), we have the capabilities of pdcp-DuplicationMCG-OrSCG-DRB and pdcp-DuplicationSRB for Uu case. Since it is already agreed that non-split SRB on the indirect path is not supported in R18, separate UE capability of PDCP duplication with MP relay for non-split SRB is not needed. 
Proposal 1: Separate UE capability of PDCP duplication with MP relay for non-split SRB is not needed. 
For PDCP duplication with MP relay of non-split DRB, only CA-based PDCP duplication on direct path is supported and the capability of pdcp-DuplicationMoreThanOneUuRLC-r18 is already introduced in last RAN2 meeting. For the indirect path, only 1 leg is allowed for MP duplication (i.e., any e2e traffic cannot be duplicated either in PC5 hop or Uu hop in the indirect path) as per RAN2 agreements. However, both direct path and indirect path belongs to MCG in MP relay, but CA-based duplication is not supported on the indirect path for MP relay case. It is better to further clarify that the legacy capability of pdcp-DuplicationMCG-OrSCG-DRB is only used for direct path in case of MP relay.
Proposal 2: Clarify that the legacy capability of pdcp-DuplicationMCG-OrSCG-DRB is only used for direct path in case of MP relay. 
Based on Proposal 2, we provide the draft TP to TS 38.306 on the description of UE capability pdcp-DuplicationMCG-OrSCG-DRB as follows.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	pdcp-DuplicationMCG-OrSCG-DRB
Indicates whether the UE supports CA-based PDCP duplication over MCG or SCG DRB as specified in TS 38.323 [16]. In case of MP, this field indicates whether L2 multi-path remote UE supports CA-based PDCP duplication over the direct path.
	UE
	No
	No


· PDCP duplication for split DRB/SRB
Regarding the PDCP duplication for split DRB (or SRB), we have the capabilities of pdcp-DuplicationSplitDRB and pdcp-DuplicationSplitSRB for Uu case. For PDCP duplication with MP relay, we think similar capabilities are needed to indicate whether the L2 multi-path remote UE supports PDCP duplication over split DRB or SRB1/2 in MP. 
As specified in TS 38.331, clause 6.3.3, the parent IE of these two capabilities is NRDC-Parameters, which contains parameters specific to NR-DC and are not applicable to NR SA. 
	Copied from TS 38.331, clause 6.3.3 
–	NRDC-Parameters
The IE NRDC-Parameters contains parameters specific to NR-DC, i.e., which are not applicable to NR SA.
NRDC-Parameters information element
-- ASN1START
-- TAG-NRDC-PARAMETERS-START

NRDC-Parameters ::=                 SEQUENCE {
    measAndMobParametersNRDC            MeasAndMobParametersMRDC                    OPTIONAL,
    generalParametersNRDC               GeneralParametersMRDC-XDD-Diff              OPTIONAL,
    fdd-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,
    tdd-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,
    fr1-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,
    fr2-Add-UE-NRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,
    dummy2                              OCTET STRING                                OPTIONAL,
    dummy                               SEQUENCE {}                                 OPTIONAL
}

NRDC-Parameters-v1570 ::=           SEQUENCE {
    sfn-SyncNRDC                        ENUMERATED {supported}                      OPTIONAL
}

NRDC-Parameters-v15c0 ::=           SEQUENCE {
    pdcp-DuplicationSplitSRB            ENUMERATED {supported}                      OPTIONAL,
    pdcp-DuplicationSplitDRB            ENUMERATED {supported}                      OPTIONAL
}

NRDC-Parameters-v1610 ::=           SEQUENCE {
    measAndMobParametersNRDC-v1610      MeasAndMobParametersMRDC-v1610              OPTIONAL
}

NRDC-Parameters-v1700   ::=         SEQUENCE {
    f1c-OverNR-RRC-r17                  ENUMERATED {supported}                      OPTIONAL,
    measAndMobParametersNRDC-v1700      MeasAndMobParametersMRDC-v1700
}

-- TAG-NRDC-PARAMETERS-STOP
-- ASN1STOP


Considering the ASN.1 structure of the legacy capabilities on PDCP duplication for split DRB/SRB in Uu case, it is better to introduce separate UE capabilities for MP case instead of reusing the legacy NR-DC capabilities, since the features of sidelink relay and DC are not configured simultaneously. 
Proposal 3: Introduce separate UE capabilities to indicate whether the L2 multi-path remote UE supports PDCP duplication over split DRB or SRB1/2 in MP. 
Besides, we think the support of pdcp-DuplicationMoreThanOneUuRLC-r18 for an L2 multi-path remote UE has dependency on other related PDCP duplication capabilities. An L2 multi-path remote UE supporting this feature shall also support CA-based PDCP duplication for direct path and support PDCP duplication over split DRB or SRB1/2 in MP. Thus, further clarification to the current description of pdcp-DuplicationMoreThanOneUuRLC-r18 in TS 38.306 is needed.
Proposal 4: Clarify that an L2 multi-path remote UE supporting pdcp-DuplicationMoreThanOneUuRLC-r18 shall also support CA-based PDCP duplication for direct path and support PDCP duplication over split DRB or SRB1/2 in MP.
Based on Proposal 4, we provide the draft TPs to TS 38.306 for the new UE capabilities as shown in Annex A.
Draft TPs to TS 38.306 and 38.331
Based on proposal 2-4, the corresponding changes to TS 38.306 and TS 38.331 are showed in Annex A and Annex B respectively.
Proposal 5: Adopt the draft TP to 38.306 in Annex A and the draft TP to 38.331 in Annex B on UE capability for R18 sidelink relay.
3 [bookmark: _GoBack]Conclusion
In this contribution, we discuss open issue on R18 UE capability for PDCP duplication operation with MP and draft TPs to related spec on this issue. We kindly ask RAN2 to consider the corresponding proposals listed as below.
Proposal 1: Separate UE capability of PDCP duplication with MP relay for non-split SRB is not needed.
Proposal 2: Clarify that the legacy capability of pdcp-DuplicationMCG-OrSCG-DRB is only used for direct path in case of MP relay. 
Proposal 3: Introduce separate UE capabilities to indicate whether the L2 multi-path remote UE supports PDCP duplication over split DRB or SRB1/2 in MP. 
Proposal 4: Clarify that an L2 multi-path remote UE supporting pdcp-DuplicationMoreThanOneUuRLC-r18 shall also support CA-based PDCP duplication for direct path and support PDCP duplication over split DRB or SRB1/2 in MP.
Proposal 5: Adopt the draft TP to 38.306 in Annex A and the draft TP to 38.331 in Annex B on UE capability for R18 sidelink relay.
4 Reference
RP-24xxxxx	draft Report of 3GPP TSG RAN WG2 meeting #124
3GPP TS 38.331 18.0.0: "NR; Radio Resource Control (RRC) protocol specification".
3GPP TS 38.306 18.0.0: "NR; User Equipment (UE) radio access capabilities".
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	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	continueEHC-Context-r16
Indicates that the UE supports EHC context continuation operation where the UE keeps the established EHC context(s) upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	continueROHC-Context
Defines whether the UE supports ROHC context continuation operation where the UE does not reset the current ROHC context upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	ehc-r16
Indicates that the UE supports Ethernet header compression and decompression using EHC protocol, as specified in TS 38.323 [16]. The UE indicating this capability and indicating support for at least one ROHC profile, shall support simultaneous configuration of EHC and ROHC on different DRBs/multicast MRBs.
	UE
	No
	No

	extendedDiscardTimer-r16
Indicates whether the UE supports the additional values of PDCP discard timer. The supported additional values are 0.5ms, 1ms, 2ms, 4ms, 6ms and 8ms, as specified in TS 38.331 [9].
	UE
	No
	No

	jointEHC-ROHC-Config-r16
Indicates whether the UE supports simultaneous configuration of EHC and ROHC protocols for the same DRB/multicast MRB.
	UE
	No
	No

	maxNumberROHC-ContextSessions
Defines the maximum number of ROHC header compression context sessions supported by the UE across all DRBs and multicast MRBs, excluding context sessions that leave all headers uncompressed.
	UE
	No
	No

	maxNumberEHC-Contexts-r16
Defines the maximum number of Ethernet header compression contexts supported by the UE across all DRBs and multicast MRBs and across UE's EHC compressor and EHC decompressor. The indicated number defines the number of contexts in addition to CID = "all zeros" as specified in TS 38.323 [16].
	UE
	No
	No

	outOfOrderDelivery
Indicates whether UE supports out of order delivery of data to upper layers by PDCP.
	UE
	No
	No

	pdcp-DuplicationMCG-OrSCG-DRB
Indicates whether the UE supports CA-based PDCP duplication over MCG or SCG DRB as specified in TS 38.323 [16]. In case of MP, this field indicates whether L2 multi-path remote UE supports CA-based PDCP duplication over the direct path.
	UE
	No
	No

	pdcp-DuplicationMoreThanTwoRLC-r16
Defines whether the UE supports PDCP duplication with more than two RLC entities as specified in TS 38.323 [16]. The UE supporting this feature supports secondary RLC entity(ies) activation and deactivation based on duplication RLC Activation/Deactivation MAC CE as specified in TS 38.321 [8]. A UE supporting this feature shall also support pdcp-DuplicationMCG-OrSCG-DRB, pdcp-DuplicationSplitDRB, pdcp-DuplicationSplitSRB and pdcp-DuplicationSRB.
	UE
	No
	No

	pdcp-DuplicationSplitDRB
Indicates whether the UE supports PDCP duplication over split DRB as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSplitSRB
Indicates whether the UE supports PDCP duplication over split SRB1/2 as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSRB
Indicates whether the UE supports CA-based PDCP duplication over SRB1/2 and/or, if (NG)EN-DC is supported, SRB3 as specified in TS 38.323 [16].
	UE
	No
	No

	shortSN
Indicates whether the UE supports 12 bit length of PDCP sequence number.
	UE
	Yes
	No

	supportedROHC-Profiles
Defines which ROHC profiles from the list below are supported by the UE:
-	0x0000 ROHC No compression (RFC 5795)
-	0x0001 ROHC RTP/UDP/IP (RFC 3095, RFC 4815)
-	0x0002 ROHC UDP/IP (RFC 3095, RFC 4815)
-	0x0003 ROHC ESP/IP (RFC 3095, RFC 4815)
-	0x0004 ROHC IP (RFC 3843, RFC 4815)
-	0x0006 ROHC TCP/IP (RFC 6846)
-	0x0101 ROHC RTP/UDP/IP (RFC 5225)
-	0x0102 ROHC UDP/IP (RFC 5225)
-	0x0103 ROHC ESP/IP (RFC 5225)
-	0x0104 ROHC IP (RFC 5225)
A UE that supports one or more of the listed ROHC profiles shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
An IMS voice capable UE shall indicate support of ROHC profiles 0x0000, 0x0001, 0x0002 and be able to compress and decompress headers of PDCP SDUs at a PDCP SDU rate corresponding to supported IMS voice codecs.
	UE
	No
	No

	udc-r17
Indicates whether the UE supports the uplink data compression operation as specified in TS 38.323 [16]. The capability signalling comprises of the following parameters:

-	standardDictionary-r17 indicates whether the UE supports UL data compression with SIP static dictionary as defined in TS 38.323 [16].
-	operatorDictionary-r17 indicates whether the UE supports UL data compression with operator defined dictionary. In this release, the UE can only support one operator defined dictionary. If the UE supports operator defined dictionary, the UE shall report versionOfDictionary-r17 and associatedPLMN-ID-r17 of the stored operator defined dictionary as defined in TS 38.331 [9]. This parameter is not required to be present if the UE is in VPLMN. The associatedPLMN-ID-r17 is only associated to the operator defined dictionary which has no relationship with UE's HPLMN ID.
-	continueUDC-r17 indicates whether the UE supports continuation of uplink data compression protocol operation where the UE does not reset the buffer upon PDCP re-establishment, as specified in TS 38.323 [16].
-	supportOfBufferSize-r17 indicates which compression buffer size the UE supports as specified in TS 38.323 [16]. Value kbyte4 means the UE supports 4096 bytes for compression buffer per UDC DRB. Value kbyte8 means the UE supports 8192 bytes for compression buffer per UDC DRB.
A UE that supports the uplink data compression operation shall support 2048 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
	UE
	No
	No

	uplinkOnlyROHC-Profiles
Indicates the ROHC profile(s) that are supported in uplink-only ROHC operation by the UE.
-	0x0006 ROHC TCP (RFC 6846)
A UE that supports uplink-only ROHC profile(s) shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
	UE
	No
	No


NEXT CHANGE
4.2.16	Sidelink Parameters
[bookmark: _Toc46488696][bookmark: _Toc52574117][bookmark: _Toc52574203][bookmark: _Toc156055072]4.2.16.1	Sidelink Parameters in NR
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	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	accessStratumReleaseSidelink-r16
Indicates the access stratum release for NR sidelink communication the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	multipathRelayUE-N3C-r18
Indicates whether L2 multi-path relay UE operation using non-3GPP connection is supported by the UE.
	UE
	No
	No
	No

	multipathRelayUE-PC5L2-r18
Indicates whether L2 multi-path relay UE operation using PC5 connection is supported by the UE.
	UE
	No
	No
	No

	multipathRemoteUE-N3C-r18
Indicates whether L2 multi-path remote UE operation using non-3GPP connection is supported by the UE.
	UE
	No
	No
	No

	multipathRemoteUE-PC5L2-r18
Indicates whether L2 multi-path remote UE operation using PC5 connection is supported by the UE.
	UE
	No
	No
	No

	pdcp-DuplicationMoreThanOneUuRLC-r18
Indicates whether L2 multi-path remote UE supports PDCP duplication with more than one RLC entity over Uu interface in L2 multi-path relay. A UE supporting this feature shall also support pdcp-DuplicationMCG-OrSCG-DRB, pdcp-DuplicationSRB, pdcp-DuplicationMPSplitDRB-r18, and pdcp-DuplicationMPSplitSRB-r18.
	UE
	No
	No
	No

	pdcp-DuplicationMPSplitDRB-r18
Indicates whether the L2 multi-path remote UE supports PDCP duplication over split DRB in MP as specified in TS 38.323 [16].
	UE
	No
	No
	No

	pdcp-DuplicationMPSplitSRB-r18
Indicates whether the L2 multi-path remote UE supports PDCP duplication over split SRB1/2 in MP as specified in TS 38.323 [16].
	UE
	No
	No
	No

	posSIB-ForwardingSupported-r18
Indicates whether the UE, when operating as an NR L2 sidelink relay UE, supports forwarding of posSIBs. The UE capable of operation as an NR L2 sidelink relay UE shall set this field to supported if it is capable of obtaining posSIBs.
	UE
	CY
	No
	No

	relayUE-Operation-L2-r17
Indicates whether NR L2 sidelink relay UE operation is supported by the UE.
	UE
	No
	No
	No

	relayUE-U2U-OperationL2-r18
Indicates whether L2 U2U sidelink relay UE operation is supported by the UE.
	UE
	No
	No
	No

	remoteUE-IndirectPathAddChangeToIdleInactiveRelay-r18
Indicates whether L2 multi-path remote UE supports indirect path addition or indirect path change with target relay UE in RRC_IDLE or RRC_INACTIVE state.
	UE
	No
	No
	No

	remoteUE-Operation-L2-r17
Indicates whether NR L2 sidelink remote UE operation is supported by the UE. 
	UE
	No
	No
	No

	remoteUE-PathSwitchToIdleInactiveRelay-r17
Indicates whether L2 sidelink remote UE supports direct to indirect path switch with target relay in RRC_IDLE or RRC_INACTIVE state.
	UE
	No
	No
	No

	remoteUE-U2N-PathSwitchOperationL2-r18
Indicates whether enhanced NR L2 U2N remote UE operation for indirect-to-indirect path switch and inter-gNB path switch is supported by the UE.
	UE
	No
	No
	No

	remoteUE-U2U-OperationL2-r18
Indicates whether L2 U2U sidelink remote UE operation is supported by the UE.
	UE
	No
	No
	No

	sfn-DFN-OffsetSupported-r18
Indicates whether the UE, when operating as an NR L2 sidelink relay UE, supports indication of the offset between SFN and DFN timelines.
	UE
	No
	No
	No


NEXT CHANGE
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Annex A.4 specifies for each sidelink related capability, in which interface (i.e., UECapabilityInformation in Uu RRC and UECapabilityInformationSidelink in PC5 RRC) a UE supporting sidelink shall report the concerned capability:
-	UECapabilityInformation: the concerned sidelink capability is reported within UECapabilityInformation;
-	UECapabilityInformationSidelink: the concerned sidelink capability is reported within UECapabilityInformationSidelink;
Table A.4-1: Sidelink capability reported in UECapabilityInformation/ UECapabilityInformationSidelink
	Sidelink Parameter
	UECapabilityInformation
	UECapabilityInformationSidelink

	accessStratumReleaseSidelink
	
	X

	outOfOrderDeliverySidelink
	
	X

	am-WithLongSN-Sidelink
	X
	X

	um-WithLongSN-Sidelink
	X
	X

	lcp-RestrictionSidelink
	X
	

	logicalChannelSR-DelayTimerSidelink
	X
	

	multipleSR-ConfigurationsSidelink
	X
	

	multipleConfiguredGrantsSidelink
	X
	

	supportedBandCombinationListSidelinkEUTRA-NR
	X
	

	supportedBandCombinationListSidelinkNR
	
	X

	gnb-ScheduledMode3SidelinkEUTRA 
	X
	

	gnb-ScheduledMode4SidelinkEUTRA 
	X
	

	sl-Reception
	X
	X

	sl-TransmissionMode1
	X
	

	sl-TransmissionMode2
	X
	

	sl-TransmissionMode2-PartialSensing
	X
	

	sl-TransmissionMode2-RandomResourceSelection
	X
	

	sync-Sidelink
	X
	

	congestionControlSidelink
	X
	

	sl-Tx-256QAM
	X
	X

	sl-Rx-256QAM
	X
	X

	psfch-FormatZeroSidelink
	X
	

	lowSE-64QAM-MCS-TableSidelink
	X
	X

	csi-ReportSidelink
	
	X

	enb-sync-Sidelink
	X
	

	rankTwoReception
	
	X

	fewerSymbolSlotSidelink
	X
	

	sl-openLoopPC-RSRP-ReportSidelink
	X
	X

	rx-IUC-Scheme1-PreferredMode2Sidelink
	X
	X

	rx-IUC-Scheme1-NonPreferredMode2Sidelink
	X
	X

	rx-IUC-Scheme2-Mode2Sidelink
	X
	X

	rx-IUC-Scheme1-SCI
	X
	X

	tx-Sidelink
	X
	

	rx-Sidelink
	X
	

	ue-PowerClassSidelink
	X
	

	drx-OnSidelink
	X
	X

	enhancedUuDRX-forSidelink
	X
	

	relayUE-Operation-L2
	X
	

	remoteUE-Operation-L2
	X
	

	remoteUE-PathSwitchToIdleInactiveRelay
	X
	

	supportedBandCombinationListSL-RelayDiscovery
	X
	

	supportedBandCombinationListSL-NonRelayDiscovery
	X
	

	rx-IUC-Scheme1-SCI-ExplicitReq
	X
	X

	scheme2-ConflictDeterminationRSRP
	
	X

	tx-IUC-Scheme2-Mode2Sidelink
	X
	X

	tx-IUC-Scheme1-Mode2Sidelink
	X
	X

	rx-sidelinkPSFCH
	X
	

	p0-OLPC-Sidelink
	X
	

	sl-LBT-FailureDectectionRecovery
	X
	

	pdcp-DuplicationSRB-sidelink
	X
	X

	pdcp-DuplicationDRB-sidelink
	X
	X

	supportedBandCombinationListSL-U2U-RelayDiscovery
	X
	

	relayUE-U2U-Operation-L2
	X
	

	remoteUE-U2U-Operation-L2
	X
	

	remoteUE-U2N-PathSwitchOperation-L2
	X
	

	multipathRemoteUE-PC5-L2
	X
	

	multipathRelayUE-N3C
	X
	

	multipathRemoteUE-N3C
	X
	

	remoteUE-IndirectPathAddChangeToIdleInactiveRelay
	X
	

	pdcp-DuplicationMoreThanOneUuRLC
	X
	

	pdcp-DuplicationMPSplitDRB
	X
	

	pdcp-DuplicationMPSplitSRB
	X
	

	sl-ReceptionIntraCarrierGuardBand
	X
	X


END OF CHANGE
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[bookmark: _Toc156130659]6.3.3	UE capability information elements
[bookmark: _Toc156130722]–	SidelinkParameters
The IE SidelinkParameters is used to convey capabilities related to NR and V2X sidelink communications.
SidelinkParameters information element
-- ASN1START
-- TAG-SIDELINKPARAMETERS-START

SidelinkParameters-r16 ::=    SEQUENCE {
    sidelinkParametersNR-r16                  SidelinkParametersNR-r16                                                  OPTIONAL,
    sidelinkParametersEUTRA-r16               SidelinkParametersEUTRA-r16                                               OPTIONAL
}

SidelinkParametersNR-r16 ::= SEQUENCE {
    rlc-ParametersSidelink-r16                RLC-ParametersSidelink-r16                                                OPTIONAL,
    mac-ParametersSidelink-r16                MAC-ParametersSidelink-r16                                                OPTIONAL,
    fdd-Add-UE-Sidelink-Capabilities-r16      UE-SidelinkCapabilityAddXDD-Mode-r16                                      OPTIONAL,
    tdd-Add-UE-Sidelink-Capabilities-r16      UE-SidelinkCapabilityAddXDD-Mode-r16                                      OPTIONAL,
    supportedBandListSidelink-r16             SEQUENCE (SIZE (1..maxBands)) OF BandSidelink-r16                         OPTIONAL,
    ...,
    [[
    relayParameters-r17                       RelayParameters-r17                                                       OPTIONAL
    ]],
    [[
    -- R1 32-x: Use of new P0 parameters for open loop power control
    p0-OLPC-Sidelink-r17                      ENUMERATED {supported}                                                    OPTIONAL
    ]],
    [[
    pdcp-ParametersSidelink-r18               PDCP-ParametersSidelink-r18                                               OPTIONAL
    ]]
}

SidelinkParametersEUTRA-r16 ::= SEQUENCE {
    sl-ParametersEUTRA1-r16                   OCTET STRING                                                              OPTIONAL,
    sl-ParametersEUTRA2-r16                   OCTET STRING                                                              OPTIONAL,
    sl-ParametersEUTRA3-r16                   OCTET STRING                                                              OPTIONAL,
    supportedBandListSidelinkEUTRA-r16        SEQUENCE (SIZE (1..maxBandsEUTRA)) OF BandSidelinkEUTRA-r16               OPTIONAL,
    ...
}

RLC-ParametersSidelink-r16 ::= SEQUENCE {
    am-WithLongSN-Sidelink-r16                ENUMERATED {supported}                                                    OPTIONAL,
    um-WithLongSN-Sidelink-r16                ENUMERATED {supported}                                                    OPTIONAL,
    ...
}

MAC-ParametersSidelink-r16 ::= SEQUENCE {
    mac-ParametersSidelinkCommon-r16          MAC-ParametersSidelinkCommon-r16                                          OPTIONAL,
    mac-ParametersSidelinkXDD-Diff-r16        MAC-ParametersSidelinkXDD-Diff-r16                                        OPTIONAL,
    ...
}

UE-SidelinkCapabilityAddXDD-Mode-r16 ::=  SEQUENCE {
    mac-ParametersSidelinkXDD-Diff-r16        MAC-ParametersSidelinkXDD-Diff-r16                                        OPTIONAL
}

MAC-ParametersSidelinkCommon-r16 ::= SEQUENCE {
    lcp-RestrictionSidelink-r16               ENUMERATED {supported}                                                    OPTIONAL,
    multipleConfiguredGrantsSidelink-r16      ENUMERATED {supported}                                                    OPTIONAL,
    ...,
    [[
    drx-OnSidelink-r17                        ENUMERATED {supported}                                                    OPTIONAL
    ]],
    [[
    sl-LBT-FailureDectectionRecovery-r18      ENUMERATED {supported}                                                    OPTIONAL
    ]]
}

MAC-ParametersSidelinkXDD-Diff-r16 ::=  SEQUENCE {
    multipleSR-ConfigurationsSidelink-r16     ENUMERATED {supported}                                                    OPTIONAL,
    logicalChannelSR-DelayTimerSidelink-r16   ENUMERATED {supported}                                                    OPTIONAL,
    ...
}

BandSidelinkEUTRA-r16 ::=               SEQUENCE {
    freqBandSidelinkEUTRA-r16               FreqBandIndicatorEUTRA,
    -- R1 15-7: Transmitting LTE sidelink mode 3 scheduled by NR Uu
    gnb-ScheduledMode3SidelinkEUTRA-r16     SEQUENCE {
        gnb-ScheduledMode3DelaySidelinkEUTRA-r16 ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot625, ms0dot75, ms1,
                                                             ms1dot25, ms1dot5, ms1dot75, ms2, ms2dot5, ms3, ms4,
                                                             ms5, ms6, ms8, ms10, ms20}
    }                                                                                                                   OPTIONAL,
    -- R1 15-9: Transmitting LTE sidelink mode 4 configured by NR Uu
    gnb-ScheduledMode4SidelinkEUTRA-r16     ENUMERATED {supported}                                                      OPTIONAL
}

BandSidelink-r16 ::=  SEQUENCE {
    freqBandSidelink-r16                          FreqBandIndicatorNR,
    --15-1
    sl-Reception-r16                              SEQUENCE {
        harq-RxProcessSidelink-r16                    ENUMERATED {n16, n24, n32, n48, n64},
        pscch-RxSidelink-r16                          ENUMERATED {value1, value2},
        scs-CP-PatternRxSidelink-r16                  CHOICE {
            fr1-r16                                       SEQUENCE {
                scs-15kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-30kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-60kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL
            },
            fr2-r16                                       SEQUENCE {
                scs-60kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-120kHz-r16                                BIT STRING (SIZE (16))                OPTIONAL
            }
        }                                                                                           OPTIONAL,
        extendedCP-RxSidelink-r16                     ENUMERATED {supported}                        OPTIONAL
    }                                                                                               OPTIONAL,
    --15-2
    sl-TransmissionMode1-r16                      SEQUENCE {
        harq-TxProcessModeOneSidelink-r16             ENUMERATED {n8, n16},
        scs-CP-PatternTxSidelinkModeOne-r16           CHOICE {
            fr1-r16                                       SEQUENCE {
                scs-15kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-30kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-60kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL
            },
            fr2-r16                                       SEQUENCE {
                scs-60kHz-r16                                 BIT STRING (SIZE (16))                OPTIONAL,
                scs-120kHz-r16                                BIT STRING (SIZE (16))                OPTIONAL
            }
        },
        extendedCP-TxSidelink-r16                     ENUMERATED {supported}                        OPTIONAL,
        harq-ReportOnPUCCH-r16                        ENUMERATED {supported}                        OPTIONAL
    }                                                                                               OPTIONAL,
    --15-4
    sync-Sidelink-r16                             SEQUENCE {
        gNB-Sync-r16                                  ENUMERATED {supported}                        OPTIONAL,
        gNB-GNSS-UE-SyncWithPriorityOnGNB-ENB-r16     ENUMERATED {supported}                        OPTIONAL,
        gNB-GNSS-UE-SyncWithPriorityOnGNSS-r16        ENUMERATED {supported}                        OPTIONAL
    }                                                                                               OPTIONAL,
    --15-10
    sl-Tx-256QAM-r16                              ENUMERATED {supported}                            OPTIONAL,
    --15-11
    psfch-FormatZeroSidelink-r16                  SEQUENCE {
        psfch-RxNumber                                ENUMERATED {n5, n15, n25, n32, n35, n45, n50, n64},
        psfch-TxNumber                                ENUMERATED {n4, n8, n16}
    }                                                                                               OPTIONAL,
    --15-12
    lowSE-64QAM-MCS-TableSidelink-r16             ENUMERATED {supported}                            OPTIONAL,
    --15-15
    enb-sync-Sidelink-r16                         ENUMERATED {supported}                            OPTIONAL,
    ...,
    [[
    --15-3
    sl-TransmissionMode2-r16                      SEQUENCE {
        harq-TxProcessModeTwoSidelink-r16              ENUMERATED {n8, n16},
        scs-CP-PatternTxSidelinkModeTwo-r16           ENUMERATED {supported}                        OPTIONAL,
        dl-openLoopPC-Sidelink-r16                    ENUMERATED {supported}                        OPTIONAL
    }                                                                                               OPTIONAL,
    --15-5
    congestionControlSidelink-r16                 SEQUENCE {
        cbr-ReportSidelink-r16                        ENUMERATED {supported}                        OPTIONAL,
        cbr-CR-TimeLimitSidelink-r16                  ENUMERATED {time1, time2}
    }                                                                                               OPTIONAL,
    --15-22
    fewerSymbolSlotSidelink-r16                   ENUMERATED {supported}                            OPTIONAL,
    --15-23
    sl-openLoopPC-RSRP-ReportSidelink-r16         ENUMERATED {supported}                            OPTIONAL,
    --13-1
    sl-Rx-256QAM-r16                              ENUMERATED {supported}                            OPTIONAL
    ]],
    [[
    ue-PowerClassSidelink-r16                         ENUMERATED {pc2, pc3, spare6, spare5, spare4, spare3, spare2, spare1}
                                                                                                                     OPTIONAL
    ]],
    [[
    --32-4a
    sl-TransmissionMode2-RandomResourceSelection-r17 SEQUENCE {
        harq-TxProcessModeTwoSidelink-r17             ENUMERATED {n8, n16},
        scs-CP-PatternTxSidelinkModeTwo-r17               CHOICE {
            fr1-r17                                           SEQUENCE {
                scs-15kHz-r17                                     BIT STRING (SIZE (16))            OPTIONAL,
                scs-30kHz-r17                                     BIT STRING (SIZE (16))            OPTIONAL,
                scs-60kHz-r17                                     BIT STRING (SIZE (16))            OPTIONAL
            },
            fr2-r17                                           SEQUENCE {
                scs-60kHz-r17                                     BIT STRING (SIZE (16))            OPTIONAL,
                scs-120kHz-r17                                    BIT STRING (SIZE (16))            OPTIONAL
            }
        }                                                                                           OPTIONAL,
        extendedCP-Mode2Random-r17                    ENUMERATED {supported}                        OPTIONAL,
        dl-openLoopPC-Sidelink-r17                    ENUMERATED {supported}                            OPTIONAL
    }                                                                                               OPTIONAL,
    --32-4b
    sync-Sidelink-v1710                           SEQUENCE {
        sync-GNSS-r17                                 ENUMERATED {supported}                        OPTIONAL,
        gNB-Sync-r17                                  ENUMERATED {supported}                        OPTIONAL,
        gNB-GNSS-UE-SyncWithPriorityOnGNB-ENB-r17     ENUMERATED {supported}                        OPTIONAL,
        gNB-GNSS-UE-SyncWithPriorityOnGNSS-r17        ENUMERATED {supported}                        OPTIONAL
    }                                                                                               OPTIONAL,
    --32-4c
    enb-sync-Sidelink-v1710                       ENUMERATED {supported}                            OPTIONAL,
    --32-5a-2
    rx-IUC-Scheme1-PreferredMode2Sidelink-r17     ENUMERATED {supported}                            OPTIONAL,
    --32-5a-3
    rx-IUC-Scheme1-NonPreferredMode2Sidelink-r17  ENUMERATED {supported}                            OPTIONAL,
    --32-5b-2
    rx-IUC-Scheme2-Mode2Sidelink-r17              ENUMERATED {n5, n15, n25, n32, n35, n45, n50, n64} OPTIONAL,
    --32-6-1
    rx-IUC-Scheme1-SCI-r17                        ENUMERATED {supported}                            OPTIONAL,
    --32-6-2
    rx-IUC-Scheme1-SCI-ExplicitReq-r17            ENUMERATED {supported}                            OPTIONAL
    ]],
    [[
    -- R4 45-2: SL reception in intra-carrier guard band
    sl-ReceptionIntraCarrierGuardBand-r18         ENUMERATED {supported}                            OPTIONAL
    ]]
}

RelayParameters-r17 ::= SEQUENCE {
    relayUE-Operation-L2-r17                         ENUMERATED {supported}                         OPTIONAL,
    remoteUE-Operation-L2-r17                        ENUMERATED {supported}                         OPTIONAL,
    remoteUE-PathSwitchToIdleInactiveRelay-r17       ENUMERATED {supported}                         OPTIONAL,
    ...,
    [[
    relayUE-U2U-OperationL2-r18                             ENUMERATED {supported}                  OPTIONAL,
    remoteUE-U2U-OperationL2-r18                            ENUMERATED {supported}                  OPTIONAL,
    remoteUE-U2N-PathSwitchOperationL2-r18                  ENUMERATED {supported}                  OPTIONAL,
    multipathRemoteUE-PC5L2-r18                             ENUMERATED {supported}                  OPTIONAL,
    multipathRelayUE-PC5L2-r18                              ENUMERATED {supported}                  OPTIONAL,
    multipathRelayUE-N3C-r18                                ENUMERATED {supported}                  OPTIONAL,
    multipathRemoteUE-N3C-r18                               ENUMERATED {supported}                  OPTIONAL,
    remoteUE-IndirectPathAddChangeToIdleInactiveRelay-r18   ENUMERATED {supported}                  OPTIONAL,
    pdcp-DuplicationMoreThanOneUuRLC-r18                    ENUMERATED {supported}                  OPTIONAL,
pdcp-DuplicationMPSplitDRB-r18                   		ENUMERATED {supported}                  OPTIONAL,
pdcp-DuplicationMPSplitSRB-r18                   		ENUMERATED {supported}                  OPTIONAL
    ]]
}

PDCP-ParametersSidelink-r18 ::=   SEQUENCE {
    pdcp-DuplicationSRB-sidelink-r18                        ENUMERATED {supported}                  OPTIONAL,
    pdcp-DuplicationDRB-sidelink-r18                        ENUMERATED {supported}                  OPTIONAL,
    ...
}

-- TAG-SIDELINKPARAMETERS-STOP
-- ASN1STOP
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This field includes IE of SL-Parameters-v1430 (where v2x-eNB-Scheduled-r14 and V2X-SupportedBandCombination-r14 shall not be included), SL-Parameters-v1530 (where V2X-SupportedBandCombination-r1530 shall not be included) and SL-Parameters-v1540 respectively defined in 36.331 [10]. It is used for reporting the per-UE capability for V2X sidelink communication.
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