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Introduction
In RAN2#123bis meeting, following was agreed regarding XR UE capabilities:
R2-2310148	Summary on UE Capabilities for Rel-18 XR WI	Intel Corporation, Qualcomm Incorporated, Xiaomi, InterDigital, Nokia, Nokia Shanghai Bell, vivo, OPPO, Huawei, HiSilicon, Ericsson	discussion	Rel-18	NR_XR_enh-Core
=>	These proposals are agreed as a starting point and already included in the endorsed CR

R2-2310149	UE Capabilities for Rel-18 XR WI	 Intel Corporation	draftCR	Rel-18	38.306	17.6.0	NR_XR_enh-Core
=>	The CR is endorsed

R2-2310150	UE Capabilities for Rel-18 XR WI	 Intel Corporation	draftCR	Rel-18	38.331	17.6.0	NR_XR_enh-Core
=>	The CR is endorsed 


Agreements:
1. For UL XR awareness related capabilities, UE shall not reject (i.e. not perform re-establishment) the network XR configuration even if the capability is not supported for a specific application
2. UE can indicate to RAN whether a UL QoS flow can be identified with PDU sets, as a UL traffic parameter via UE Assistance Information message.  
3. Send an LS to SA2, CT1, SA4, explain assumption on RAN awareness and support for identification of UL PDU sets.   It is up to SA2 whether AS/NAS interactions/signaling are required from upper layers

In this contribution, we discuss the remaining issues of UE capabilities for XR. 
Discussion
Multi-PUSCH CG and UTO-UCI
The features multi-PUSCH CG and UTO-UCI are initiated by RAN1 and related capabilities are defined by RAN1 in UE feature list, with the latest version in R2-2311717 [3]. Multi-PUSCH CG and UTO-UCI related capabilities are as follows:
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	Index
	Feature group
	Components
	Type
(the ‘type’ definition from UE features should be based on the granularity of 1) Per UE or 2) Per Band or 3) Per BC or 4) Per FS or 5) Per FSPC)
	Need of FDD/TDD differentiation

	50. NR_XR_Enh
	50-1
	Multi-PUSCHs for Configured Grant
	1. Determination of time-domain resource allocation for CG-PUSCHs associated to a multi-PUSCHs CG

2. Maximum supported number of consecutive slots configured for CG-PUSCH TOs in one CG period, candidate value set: {16, 32}

	
	

	50. NR_XR_Enh 
	50-1a
	Multiple active multi-PUSCHs configured grant configurations for a BWP of a serving cell
	1. Supported maximum number of configured/active configured grant configurations in a BWP of a serving cell
Candidate values for component 1: {[2, 4, 8, 12]}

2. Supported maximum number of configured/active configured grant configurations across all serving cells, and across MCG and SCG in case of NR-DC
Candidate values for component 2: {2, …, 32}
	
	

	50. NR_XR_Enh
	50-2
	UCI indication of unused CG-PUSCH transmission occasions
	1. Multiplexing of the Unused transmission occasions UCI (UTO-UCI) on a CG-PUSCH
	
	



RAN2 agreed the following guidance regarding RAN1 related Rel-18 capabilities (similar to Rel-17): “RAN1 and RAN4 features are handled jointly under a common AI, with some explicit exceptions. Running UE cap MegaCRs are maintained for the parts handled in the common AI.” In RAN2#123bis meeting, running mega CRs for RAN1 and RAN4 features (R2-2310023 and R2-2310024) are agreed to be used as baseline. XR related RAN1 features are not implemented by RAN2 yet due to FFS parts related to RRC signalling design (e.g. type, FDD/TDD diff). It is expected that RAN1 will finalize those UE capabilities in future meetings and inform RAN2. Therefore, RAN2 can simply wait for RAN1 progress.
[bookmark: Proposal_RAN1]Proposal 1: XR related RAN1 features (multi-PUSCH CG and UTO-UCI) are handled jointly with other RAN1 features as part of running UE capability mega CRs.
Pre-requisites
As from the endorsed 38.306 CR [2], RAN2 will introduce 7 XR related capabilities: xr-AssistanceInfo, pdu-SetDiscard, psi-BasedDiscard, additionalBSR-Table, delayStatusReport, enhancedDRX, disableCG-RetransmissionMonitoring. There was no explicit discussion on the pre-requisites of XR UE capabilities, therefore pre-requisites were not captured in the endorsed 38.306 CR [2]. 
In email discussion “[Post123bis][026][XR] 38.323 Running CR (LG)” [4], following open issue regarding inter-dependency between PDU set discard and PSI based discard was identified:
1. Dependencies between PDU Set discard and PSI based SDU discard
Option A: Independent functions
Option B: PSI based SDU discard can be activated only when PDU Set discard is configured
From UE capabilities’ point of view, there is no inter-dependency between PDU set discard and PSI based discard since these two features are orthogonal: PDU set discard is to discard all PDUs belong to a PDU set once PDCP discard timer associated with one PDU expires, while PSI based discard is to set shorter PDCP discard timer for low important PDUs. This is also clear from current PDCP running CR [5]:
When the discardTimer or discardTimerForLowImportance expires for a PDCP SDU, the transmitting PDCP entity shall:
-	if pdu-SetDiscard is configured:
-	discard all PDCP SDUs belonging to the PDU Set to which the PDCP SDU belongs along with the corresponding PDCP Data PDUs;
-	else:
-	discard the PDCP SDU along with the corresponding PDCP Data PDU.
[bookmark: Proposal_Discard]Proposal 2: There is no inter-dependency between PDU set discard and PSI-based discard.
Among other XR UE capabilities, capabilities xr-AssistanceInfo, additionalBSR-Table, delayStatusReport do not have pre-requisites. Capabilities enhancedDRX and disableCG-RetransmissionMonitoring are related to DRX and CG, and discussion of pre-requisites is needed.
For rational number DRX cycle (enhancedDRX), following is the related proposal in [1]: 
[bookmark: _Toc134484170][bookmark: _Toc134629113][bookmark: _Toc134629120][bookmark: _Toc134646532][bookmark: _Toc134738133][bookmark: _Toc142388459][bookmark: _Toc142388557][bookmark: _Toc142388792][bookmark: _Toc142473426][bookmark: _Toc142560814][bookmark: _Toc142560857][bookmark: _Toc145193001][bookmark: _Toc145193029][bookmark: _Toc145193054][bookmark: _Toc145327992][bookmark: _Toc145328047][bookmark: _Toc145358221][bookmark: _Toc146030808][bookmark: _Toc146542458][bookmark: _Toc146626501][bookmark: _Toc146714721]Proposal 7: A new optional UE capability signaling (e.g., supportOfEnhancedDRX) is defined to identify Rel-18 UEs supporting C-DRX enhancements including the support of non-integer (i.e. rational) DRX periodicity and addressing the SFN wrap around.
From the running MAC CR [6], rational number DRX cycle is related to both long DRX cycle and short DRX cycle, whose capabilities are copied below.
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	longDRX-Cycle
Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	secondaryDRX-Group-r16
Indicates whether UE supports secondary DRX group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	shortDRX-Cycle
Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No



Since both longDRX-Cycle and shortDRX-Cycle are mandatory capabilities, there is no need to define the pre-requisite of UE capability enhancedDRX. This is inline with the Rel-16 capability secondaryDRX-Group-r16, which does not have pre-requisites either.
For retransmission-less CG (disableCG-RetransmissionMonitoring), following is the related proposal in [1]: 
[bookmark: _Toc142388456][bookmark: _Toc142388554][bookmark: _Toc142388789][bookmark: _Toc142473423][bookmark: _Toc142560811][bookmark: _Toc142560854][bookmark: _Toc145192999][bookmark: _Toc145193027][bookmark: _Toc145193052][bookmark: _Toc145327993][bookmark: _Toc145328048][bookmark: _Toc145358222][bookmark: _Toc146030809][bookmark: _Toc146542459][bookmark: _Toc146626502][bookmark: _Toc146714722]Proposal 8: A new optional UE capability signaling (e.g., supportOfDisableHARQ-RTT-CG) is defined to identify UE supporting retransmission-less CG enhancement (which allows disabling the HARQ RTT timer per CG configuration).
Retransmission-less CG (disableCG-RetransmissionMonitoring) is related to both DRX and CG. Similar to the discussion of rational number DRX above, there is no need to have (long or short) DRX cycle as pre-requisite. 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 from Rel-16 and forward:
· Configured grant support in licensed band: per band capabilities configuredUL-GrantType1-v1650 and configuredUL-GrantType2-v1650. These capabilities were introduced to replace per UE capabilities configuredUL-GrantType1 and configuredUL-GrantType2 (as from CR R2-2106644).
· 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.
[bookmark: Proposal_Pre]Proposal 3: The UE supporting retransmission-less CG (disableCG-RetransmissionMonitoring-r18) shall also support configuredUL-GrantType1-v1650 or configuredUL-GrantType2-v1650 or configuredUL-GrantType1-r16 or configuredUL-GrantType2-r16. Other RAN2 related XR capabilities (xr-AssistanceInfo, pdu-SetDiscard, psi-BasedDiscard, additionalBSR-Table, delayStatusReport, enhancedDRX) do not have pre-requisites.
Conclusion
In this contribution, we discuss the remaining issue of UE capabilities for XR, and propose the following:
Proposal 1: XR related RAN1 features (multi-PUSCH CG and UTO-UCI) are handled jointly with other RAN1 features as part of running UE capability mega CRs.
Proposal 2: There is no inter-dependency between PDU set discard and PSI-based discard. 
Proposal 3: The UE supporting retransmission-less CG (disableCG-RetransmissionMonitoring-r18) shall also support configuredUL-GrantType1-v1650 or configuredUL-GrantType2-v1650 or configuredUL-GrantType1-r16 or configuredUL-GrantType2-r16. Other RAN2 related XR capabilities (xr-AssistanceInfo, pdu-SetDiscard, psi-BasedDiscard, additionalBSR-Table, delayStatusReport, enhancedDRX) do not have pre-requisites.
References
[bookmark: Ref_UECap][1] R2-2310148, Intel Corporation, Qualcomm Incorporated, Xiaomi, InterDigital, Nokia, Nokia Shanghai Bell, vivo, OPPO, Huawei, HiSilicon, Ericsson, "Summary on UE Capabilities for Rel-18 XR WI"
[bookmark: Ref_306_CR][2] R2-2310149, Intel, "UE Capabilities for Rel-18 XR WI"
[bookmark: Ref_RAN1_LS_UE_Feature_List][3] R2-2311717, RAN1 LS, "LS on Rel-18 RAN1 UE features list for NR after RAN1#114bis (R1-2310637; contact: NTT DOCOMO, AT&T)"
[bookmark: Ref_PDCP][4] R2-2312193, LG Electronics Inc. (Rapporteur), "Summary of [Post123bis][026][XR] Comments on PDCP running CR"
[bookmark: Ref_PDCP_CR][5] R2-2312192, LG Electronics Inc. (Rapporteur), "Introduction of XR Enhancements"
[bookmark: Ref_XR_MAC_CR][bookmark: _Hlk141447288][6] R2-2311769, Qualcomm, "Introduction of XR enhancements"




6

