3GPP TSG-RAN WG2 Meeting #125	R2-2400436
Athens, Greece, 26 February – 1 March 2024

Agenda item:		7.5.2
Source:	Xiaomi
Title:	UE capabilities for XR
Document for:		Discussion and Decision
Introduction
After RAN2#124 meeting, CRs for XR UE capabilities (R2-2313626 and R2-2313627) are endorsed and merged in mega UE capability CRs (R2-2313676 and R2-2313677), which were agreed.
In this contribution, we discuss the remaining issues of UE capabilities for XR. 
Discussion
In TS 38.306, following is the definition for UE capability retransmission-less CG (disableCG-RetransmissionMonitoring): 
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	disableCG-RetransmissionMonitoring-r18
Indicates whether the UE supports to disable monitoring for retransmissions corresponding to a ConfiguredGrantConfig as specified in TS 38.321 [8] and TS 38.331 [9].
	UE
	No
	No
	No



So far, pre-requisites are not specified for retransmission-less CG, which is related to both DRX and CG. There is no need to have (long or short) DRX cycle as pre-requisite since DRX cycles (longDRX-Cycle / shortDRX-Cycle) are mandatory features. It is expected that the UE supporting retransmission-less CG needs to support at least one type of CG (either type 1 or type 2). Following capabilities are defined for configured grants:
· Configured grant support in licensed band: per UE capabilities configuredUL-GrantType1 and configuredUL-GrantType2, and per band capabilities configuredUL-GrantType1-v1650 and configuredUL-GrantType2-v1650.
· Configured grant support in shared spectrum: per UE capabilities configuredUL-GrantType1-r16 and configuredUL-GrantType2-r16.
Retransmission-less CG should have at least one of configured grant capabilities as pre-requisite. One discussion point is whether shared spectrum related capabilities (configuredUL-GrantType1-r16, configuredUL-GrantType2-r16) can be considered as pre-requisites or not. From the operation of retransmission-less CG (as copied below from TS 38.321), there is no restriction that retransmission-less CG is used in licensed bands only.
1>	if a MAC PDU is transmitted in a configured uplink grant and LBT failure indication is not received from lower layers:
2>	if this Serving Cell is configured with uplinkHARQ-Mode:
             […Omitted…]
2>	else:
3>	if disableCG-RetransmissionMonitoring is not configured for the configured uplink grant:
4>	if drx-LastTransmissionUL is configured:
	5>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the last transmission (within a bundle) of the corresponding PUSCH transmission.
4>	else:
5>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of the first transmission (within a bundle) of the corresponding PUSCH transmission.
It is therefore proposed that the UE supporting retransmission-less CG shall have at least one of configured grant capabilities as pre-requisite. 
[bookmark: Proposal_Pre]Proposal 1: The UE supporting retransmission-less CG (disableCG-RetransmissionMonitoring-r18) shall also support at least one of configuredUL-GrantType1, configuredUL-GrantType2, configuredUL-GrantType1-v1650, configuredUL-GrantType2-v1650, configuredUL-GrantType1-r16, configuredUL-GrantType2-r16.
Conclusion
In this contribution, we discuss the remaining issue of UE capabilities for XR, and propose the following:
Proposal 1: The UE supporting retransmission-less CG (disableCG-RetransmissionMonitoring-r18) shall also support at least one of configuredUL-GrantType1, configuredUL-GrantType2, configuredUL-GrantType1-v1650, configuredUL-GrantType2-v1650, configuredUL-GrantType1-r16, configuredUL-GrantType2-r16.
A TP to TS 38.306 is provided in Annex.


Annex TP to TS 38.306
[bookmark: _Toc12750887][bookmark: _Toc29382251][bookmark: _Toc37093368][bookmark: _Toc37238644][bookmark: _Toc37238758][bookmark: _Toc46488653][bookmark: _Toc52574074][bookmark: _Toc52574160][bookmark: _Toc156055025]4.2.2	General parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2
DIFF

	accessStratumRelease
Indicates the access stratum release the UE supports as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	additionalBSR-Table-r18
Indicates whether the UE supports the BSR enhancements associated with the additional BSR table as specified in TS 38.321 [8] and TS 38.331 [9].
	UE
	No
	No
	No

	airToGroundNetwork-r18
Indicates whether the UE supports air to ground network access. If the UE indicates this capability the UE shall support the following ATG essential features, e.g., acquiring ATG cell specific SIBxx and ATG cell specific P-Max.
	UE
	No
	No
	FR1 only

	crossCarrierSchedulingConfigurationRelease-r17
Indicates whether the UE supports using crossCarrierSchedulingConfigRelease to release the configurations configured by crossCarrierSchedulingConfig.
	UE
	No
	No
	No

	delayBudgetReporting
Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	delayStatusReport-r18
Indicates whether the UE supports the delay status report of the buffered data as specified in TS 38.321 [8], TS 38.331 [9], TS 38.323 [16] and TS 38.322 [36].
	UE
	No
	No
	No

	disableCG-RetransmissionMonitoring-r18
Indicates whether the UE supports to disable monitoring for retransmissions corresponding to a ConfiguredGrantConfig as specified in TS 38.321 [8] and TS 38.331 [9].
A UE supporting this feature shall also indicate support of at least one of configuredUL-GrantType1, configuredUL-GrantType2, configuredUL-GrantType1-v1650, configuredUL-GrantType2-v1650, configuredUL-GrantType1-r16, configuredUL-GrantType2-r16.
	UE
	No
	No
	No

	dl-DedicatedMessageSegmentation-r16
Indicates whether the UE supports reception of segmented DL RRC messages.
	UE
	No
	No
	No

	[bookmark: _Hlk39677092]drx-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on DRX parameters for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	enhancedDRX-r18
Indicates whether the UE supports DRX enhancements including the support of non-integer DRX periodicity and addressing the SFN wrap around as specified in TS 38.331 [9] and TS 38.321 [8].
	UE
	No
	No
	No

	gNB-SideRTT-BasedPDC-r17
Indicates whether the UE supports gNB-side RTT-based PDC, as specified in TS 38.300 [28]. A UE supporting this feature shall also support rtt-BasedPDC-CSI-RS-ForTracking-r17 and/or rtt-BasedPDC-PRS-r17.
	UE
	No
	No
	No

	hardSatelliteSwitchResyncNTN-r18
Indicates whether UE supports hard satellite switch with re-sync, as specified in TS 38.331 [9].
A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
When UE supports this feature and does not support softSatelliteSwitchResyncNTN-r18, this UE is able to perform hard satellite switch with re-sync in a network supporting soft satellite switch with re-sync, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inactiveState
Indicates whether the UE supports RRC_INACTIVE as specified in TS 38.331 [9]. This capability is not applicable to NCR-MT.
	UE
	Yes
	No
	No

	inactiveStateNTN-r17
Indicates whether the UE supports RRC_INACTIVE in NTN as specified in TS 38.331 [9]. It is mandated if the UE indicates the support of nonTerrestrialNetwork-r17.
	UE
	CY
	No
	No

	inactiveStatePO-Determination-r17
Indicates whether the UE supports to use the same i_s to determine PO in RRC_INACTIVE state as in RRC_IDLE state.
	UE
	No
	No
	No

	inDeviceCoexInd-r16
Indicates whether the UE supports reporting of affected NR carrier frequencies in IDC assistance information as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inDeviceCoexIndAutonomousDenial-r18
Indicates whether the UE supports IDC autonomous denial as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	inDeviceCoexIndFDM-r18
Indicates whether the UE supports reporting of affected NR carrier frequency ranges in IDC assistance information as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	inDeviceCoexIndTDM-r18
Indicates whether the UE supports reporting of IDC TDM assistance information as specified in TS 38.331 [9]. A UE supporting this feature shall also support inDeviceCoexInd-r16.
	UE
	No
	No
	No

	maxBW-Preference-r16, maxBW-Preference-r17
Indicates whether the UE supports providing its preference of a cell group on the maximum aggregated bandwidth for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes
(Incl FR2-2 DIFF)

	maxCC-Preference-r16
Indicates whether the UE supports providing its preference of a cell group on the maximum number of secondary component carriers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	maxMIMO-LayerPreference-r16, maxMIMO-LayerPreference-r17
Indicates whether the UE supports providing its preference of a cell group on the maximum number of MIMO layers for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	Yes
(Incl FR2-2 DIFF)

	maxMRB-Add-r17
Indicates the additional maximum number of MRBs that the UE supports for MBS multicast reception in RRC_CONNECTED as specified in TS 38.331 [9].

For the UE indicating support of multicastInactive-r18, this capability is also applicable to multicast reception in RRC_INACTIVE, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mcgRLF-RecoveryViaSCG-r16
Indicates whether the UE supports recovery from MCG RLF via split SRB1 (if supported) and via SRB3 (if supported) as specified in TS 38.331[9].
	UE
	No
	No
	No

	minSchedulingOffsetPreference-r16
Indicates whether the UE supports providing its preference on the minimum scheduling offset for cross-slot scheduling of the cell group for power saving in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mpsPriorityIndication-r16
Indicates whether the UE supports mpsPriorityIndication on RRC release with redirect as defined in TS 38.331 [9].
	UE
	No
	No
	No

	mt-SDT-r18
[bookmark: _Hlk142425995]Indicates whether the UE supports initiating MT-SDT procedure via random access procedure with 4-step RA type and if UE supports twoStepRACH-r16, with 2-step RA type, in response to the reception of MT-SDT indication in paging message, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	mt-SDT-NTN-r18
Indicates whether the UE supports initiating MT-SDT procedure in NTN via random access procedure with 4-step RA type and if UE supports twoStepRACH-r16 for NTN, with 2-step RA type, in response to the reception of MT-SDT indication in paging message, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	multiRx-FR2-Preference-r18
Indicates whether the UE supports providing multi-Rx operation preference (i.e. not supporting simultaneous reception with different QCL-typeD) for FR2, as defined in TS 38.331 [9].
	UE
	No
	No
	FR2 only

	musim-CapabilityRestriction-r18
[bookmark: _Hlk151623166]Indicates whether the UE supports providing MUSIM assistance information with temporary capability restriction and capability restriction indication (i.e., musim-CapabilityRestrictionIndication), as defined in TS 38.331 [9].
	UE
	No
	No
	No

	musim-GapPreference-r17
Indicates whether the UE supports providing MUSIM assistance information with MUSIM gap preference and related MUSIM gap configuration, as defined in TS 38.331 [9]. UE supporting this feature supports 3 periodic gaps and 1 aperiodic gap.
	UE
	No
	No
	No

	musim-GapPriorityPreference-r18
Indicates whether the UE supports providing MUSIM assistance information with periodic MUSIM gap priority preference and related periodic MUSIM gap priority configuration, and its preference of keeping all collided MUSIM gaps, as defined in TS 38.331 [9]. A UE supporting this feature shall support musim-GapPreference-r17.
	UE
	No
	No
	No

	musimLeaveConnected-r17
Indicates whether the UE supports providing MUSIM assistance information with indication of leaving RRC_CONNECTED state as defined in TS 38.331 [9].
	UE
	No
	No
	No

	nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, e.g., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell.
	UE
	No
	No
	No

	ntn-ScenarioSupport-r17
Indicates whether the UE supports the NTN features in GSO scenario or NGSO scenario. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports the NTN features for both GSO and NGSO scenarios, and also supports mobility between GSO and NGSO scenarios.
	UE
	No
	No
	No

	onDemandSIB-Connected-r16
Indicates whether the UE supports the on-demand request procedure of SIB(s) or posSIB(s) while in RRC_CONNECTED, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	overheatingInd
Indicates whether the UE supports overheating assistance information.
	UE
	No
	No
	No

	pei-SubgroupingSupportBandList-r17
Indicates whether the UE supports receiving paging early indication in DCI format 2_7 as specified in TS 38.304 [21] for a list of frequency band. The UE shall support UEID based subgrouping for a frequency band if it indicates supporting of paging early indication reception for the frequency band. The set of OFDM symbols within a slot where UE can monitor the PEI PDCCH in Type 2A CSS is the same as the requirement for paging PDCCH in Type 2 CSS for IDLE and INACTIVE mode UEs.
	UE
	No
	No
	No

	partialFR2-FallbackRX-Req
Indicates whether the UE meets only a partial set of the UE minimum receiver requirements for the eligible FR2 fallback band combinations as defined in Clause 4.2 of TS 38.101-2 [3] and Clause 4.2 of TS 38.101-3 [4]. If not indicated, the UE shall meet all the UE minimum receiver requirements for all the FR2 fallback combinations in TS 38.101-2 [3] and TS 38.101-3 [4]. The UE shall support configuration of any of the FR2 fallback band combinations regardless of the presence or the absence of this field.
	UE
	No
	No
	No

	pdu-SetDiscard-r18
Indicates whether the UE supports PDU set based discard operation (i.e. pdu-SetDiscard-r18 configuration, as specified in TS 38.331 [9]).
UE supporting pdu-SetDiscard-r18 shall also support the ability to identify PDU sets for UL XR traffic.
	UE
	No
	No
	No

	psi-BasedDiscard-r18
Indicates whether the UEs supports PSI based discard (i.e. discardTimerForLowImportance-r18 configuration, as specified in TS 38.331 [9]).
UE supporting psi-BasedDiscard-r18 shall also support the ability to identify PDU sets and PSI for UL XR traffic.
	UE
	No
	No
	No

	ra-InsteadCG-SDT-r18
Indicates whether the UE supports the selection of RACH resources instead of configured grant type 1 resource when triggering resume for MO-SDT or MT-SDT and next configured grant type 1 resource is too far, as specified in TS 38.331 [9].
A UE supporting this feature shall also indicate the support of cg-SDT-r17, or mt-CG-SDT-r18.
	UE
	No
	No
	No

	ra-SDT-r17
Indicates whether the UE supports initiating MO-SDT procedure (i.e. transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state) via Random Access procedure (i.e., RA-SDT) with 4-step RA type and if UE supports twoStepRACH-r16, with 2-step RA type, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	ra-SDT-NTN-r17
Indicates whether the UE supports initiating MO-SDT procedure (i.e. transmission of data and/or signalling over allowed radio bearers in RRC_INACTIVE state) in NTN via Random Access procedure (i.e., RA-SDT) with 4-step RA type and if UE supports twoStepRACH-r16 for NTN, with 2-step RA type, as specified in TS 38.331 [9]. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	redirectAtResumeByNAS-r16
Indicates whether the UE supports reception of redirectedCarrierInfo in an RRCRelease message in response to an RRCResumeRequest or RRCResumeRequest1 which is triggered by the NAS layer, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	reducedCP-Latency
Indicates whether the UE supports reduced control plane latency as defined in TS 38.331 [9]
	UE
	No
	No
	No

	referenceTimeProvision-r16
Indicates whether the UE supports provision of referenceTimeInfo in DLInformationTransfer message and in SIB9 and reference time information preference indication via assistance information, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	releasePreference-r16
Indicates whether the UE supports providing its preference assistance information to transition out of RRC_CONNECTED for power saving, as specified in TS 38.331 [9].
	UE
	No
	No
	No

	requirementTypeIndication-r18
Indicates whether the UE supports network control of requirement applicability for UE supporting interBandMRDC-WithOverlapDL-Bands-r16. This field is only applicable to the UE indicating interBandMRDC-WithOverlapDL-Bands-r16.
The UE supports this feature shall also indicate support of interBandMRDC-WithOverlapDL-Bands-r16.
	UE
	No
	No
	FR1 only

	resumeAfterSDT-Release-r18
Indicates whether the UE supports immediate RRC connection resume procedure triggering after receiving RRCRelease message with a resumeIndication included during an ongoing SDT procedure, as specified in TS 38.331 [9].
The UE indicating support of this feature shall also support any of ra-SDT-r17, ra-SDT-NTN-r17, cg-SDT-r17, mt-SDT-r18, mt-SDT-NTN-r18 or mt-CG-SDT-r18.
	UE
	No
	No
	No

	resumeWithStoredMCG-SCells-r16
Indicates whether the UE supports not deleting the stored MCG SCell configuration when initiating the resume procedure.
	UE
	No
	No
	No

	resumeWithStoredSCG-r16
Indicates whether the UE supports not deleting the stored SCG configuration when initiating resume. The UE which indicates support for resumeWithStoredSCG-r16 shall also indicate support for resumeWithSCG-Config-r16.
	UE
	No
	No
	No

	resumeWithSCG-Config-r16
Indicates whether the UE supports (re-)configuration of an SCG during the resume procedure.
	UE
	No
	No
	No

	sliceInfoforCellReselection-r17
Indicates whether the UE supports slice-based cell reselection information in SIB and on RRC release for slice-based cell reselection in RRC _IDLE and RRC INACTIVE as defined in TS 38.304 [21].
	UE
	No
	No
	No

	splitSRB-WithOneUL-Path
Indicates whether the UE supports UL transmission via MCG path and DL reception via either MCG path or SCG path, as specified for the split SRB in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	No
	No
	No

	softSatelliteSwitchResyncNTN-r18
Indicates whether UE supports soft satellite switch with re-sync, as specified in TS 38.331 [9].
A UE supporting this feature shall also indicate support of hardSatelliteSwitchResyncNTN-r18.
	UE
	No
	No
	No

	splitDRB-withUL-Both-MCG-SCG
Indicates whether the UE supports UL transmission via both MCG path and SCG path for the split DRB as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode).
	UE
	Yes
	No
	No

	srb3
Indicates whether the UE supports SRB3 which is a direct SRB between the SN and the UE as specified in TS 37.340 [7]. The UE shall not set the FDD/TDD specific fields for this capability (i.e. it shall not include this field in UE-MRDC-CapabilityAddXDD-Mode). This field is not applied to NE-DC.
	UE
	Yes
	No
	No

	srb-SDT-NTN-r17
Indicates whether the UE supports the usage of signalling radio bearer SRB2 for MO-SDT (over RA-SDT or CG-SDT) or MT-SDT (over RA or CG-SDT) in NTN, as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of ra-SDT-NTN-r17, cg-SDT-r17, mt-SDT-NTN-r18 or mt-CG-SDT-r18 in NTN bands. A UE supporting this feature shall also indicate the support of nonTerrestrialNetwork-r17.
	UE
	No
	No
	No

	srb-SDT-r17
Indicates whether the UE supports the usage of signalling radio bearer SRB2 for MO-SDT (over RA-SDT or CG-SDT) or MT-SDT (over RA or CG-SDT), as specified in TS 38.331 [9].

A UE supporting this feature shall also indicate support of ra-SDT-r17 cg-SDT-r17, mt-SDT-r18 or mt-CG-SDT-r18.
	UE
	No
	No
	No

	ul-GapFR2-Pattern-r17
Indicates FR2 UL gap pattern(s) supported by the UE for NR SA, for NR-DC without FR2-FR2 band combination, for NE-DC, and for (NG)EN-DC, if UE supports a band in FR2. The leading / leftmost bit (bit 0) corresponds to the FR2 UL gap pattern 0, the next bit corresponds to the FR2 UL gap pattern 1, as specified in TS 38.133 [5] and so on. The UE shall set at least one of the bits to 1 for FR2 UL gap pattern 1 and 3, if the UE indicates support for ul-GapFR2-r17 in an FR2 band.
	UE
	CY
	No
	FR2 only

	ul-RRC-Segmentation-r16
Indicates whether the UE supports uplink RRC segmentation of UECapabilityInformation as specified in TS 38.331 [9].
	UE
	No
	No
	No

	ul-TrafficInfo-r18
Indicates whether UE supports sending UE assistance information with UL traffic information such as jitter range, burst arrival time, data burst periodicity and whether UE is able to identify PDU Set related information per UL QoS flow as specified in TS 38.331 [9].
	UE
	No
	No
	No
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