


[bookmark: _Hlk101780234]3GPP TSG-RAN2#124										     R2-2312090
Chicago, USA, Nov. 13th – 17th, 2023	                     revision of  R2-2310113
Source: 			ZTE Corporation, Sanechips
Title: 	UE capabilities for XR 
[bookmark: Source]Agenda item:	7.5.5
[bookmark: DocumentFor]Document for: Discussion and Decision
1. [bookmark: _Toc18413600][bookmark: _Toc18403966][bookmark: _Toc18404533]Introduction
Based on the XR WID[1], the enhancements for XR Awareness, the enhancements related to capacity, and the enhancements related to power saving have been discussed in RAN1 and RAN2, and some agreements have been made.
In this contribution, we will discuss the UE capabilities for XR from RAN2 perspective, e.g. what are the baseline capabilities for XR and what are optional additions and are there some dependencies to existing capabilities
2. Discussion
2.1 UE capability related to XR awareness 
For DL XR awareness, RAN2 has agreed that PDU set In-band marking over Uu of PDUs is not needed[2]. Thus, DL XR awareness does not impact UE behaviour, and UE capability related to DL XR awareness is not necessary.
Proposal 1: For DL XR awareness, UE capability is not necessary.
For UL XR awareness, RAN2 has agreed that the identification of PDU sets, data bursts and PSI is left to UE implementation [2]. Based on the PDU set identification, PDU set Integrity handling and PSI based PDU set discarding in cell congestion state can be supported. For UL PDU set Integrity handling, PSIHI should be configured to UE [5]. For PDU set discarding in cell congestion state, cell congestion state should configured to UE. Before configuring the PSIHI and/or cell congestion state to UE, gNB should know whether the UE supports UL PDU set identification, UL PDU set Integrity handling, and/or PSI based PDU set discarding in cell congestion state. Considering that supporting of UL PDU set Integrity handling and/or PSI based PDU set discarding in cell congestion state can implicitly indicate the supporting of UL PDU set identification, UE only needs to report the capability of supporting of UL PDU set Integrity handling and/or PSI based PDU set discarding in cell congestion state.
Further, even if the UE supports the PDU set identification, it is possible that for a given application, the upper layers do not provide the necessary information to lower layers to enable UL XR awareness. This can happen for instance due a specific set of upper layer protocols being used etc. In this case one question is whether the UE should dynamically change its capability based on the application. At least for the PSIHI based discarding and PSI based discarding during congestion, even if the UE doesn’t perform the discarding for a given application, there is no interoperability issue between the UE and the network as such. Hence, the UE shall not reject the configuration of UL awareness related features based on UE capability even if it is not supported for a given application. 
Proposal 2: For UL XR awareness, introduce two UE capabilities: UL PDU set Integrity handling(supportOfPSIHIBasedPSDiscarding) and PSI based PDU set discarding in cell congestion state(supportOfPSIBasedPSDiscarding).
Proposal 3: For UL XR awareness related capabilities, UE shall not reject the network configuration even if the capability is not supported for a specific application
Proposal 4: All UL XR awareness related capabilities are specified in a static fashion (i.e. the UE need not dynamically indicate change in capabilities even if a specific application does not support these)

RAN2 has agreed that “UL assistance information (burst arrival time, UL jitter, FFS on periodicity) is reported per QoS flow. Network can configure for which QoS flow UE should report assistance information.”[5]. Before the network to configure for which QoS flow UE should report assistance information, the network need to know whether the UE supports to report the assistance information (e.g. burst arrival time, UL jitter etc).
Proposal 5: Introduce a UE capability for UE assistance information to report burst arrival time, UL jitter etc(supportOfUAIforXR).
2.2 UE capability related to power saving enhancement for XR 
For power saving enhancement for XR, it has been agreed that use a counter in DRX formula that increments at every SFN wrap around to deal with the C-DRX SFN wrap around issue[4], and DRX cycle with rational numbers are used to deal with the non-integer XR periodicity issue[5]. Since both of these two enhancements are not backward compatible, only if UE supports it, gNB can configure the DRX cycle with rational numbers to UE, and/or indicate the UE to use the DRX formula with a counter to deal with the C-DRX SFN wrap around issue. Considering that DRX cycle with rational numbers has also the SFN wrap around issue, a single capability can be used to indicate the capability of supporting C_DRX enhancement(e.g. supporting DRX cycle with rational numbers and the counter to deal with the SFN wrap around issue).
Proposal 6: Introduce a UE capability for C_DRX enhancement(supportOfCdrxEnhancement) to indicate whether the UE supports DRX cycle with rational numbers and DRX formula with a counter to deal with the C-DRX SFN wrap around issue.
2.3 UE capability related to capacity enhancement for XR
For capacity enhancement for XR, it has been agreed to support new BS table, Delay information reporting and Multiple CG transmission occasions in a single CG period. 
For new BS table and Delay information reporting, only if gNB indicates to use new BS table and/or to report Delay information, the UE can send BSR using the new BS table and/or reporting the Delay information. Only if UE supports to use the the BS Table, gNB can indicate the UE to use new BS Table, only if UE supports to report delay information reporting, gNB can indicate the UE to report delay information. Thus, UE capability on whether supporting new BS Table and/or supporting delay information reporting are necessary.
Proposal 7: Introduce two UE capabilities to report whether the UE supports new BS Table supported(supportOfNewBS-Table) and whether the UE supports the delay information reporting(supportOfDelayReporting) respectively.
For Multiple CG transmission occasions in a single CG period, RAN1 has agreed that the following feature group: 
	Features
	Index
	Feature group
	Components

	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
FFS whether to separate this FG for type-1 and type-2 CG
FFS whether to separate this FG for multiple CG configurations
FFS whether to separate this FG for shared spectrum
FFS whether to report maximum supported number of configured CG-PUSCH TOs in one CG period

	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
FFS whether to merge this FG into FG 50-1
FFS whether to separate this FG for UTO-UCI multiplexing with HARQ-ACK


Since there are still several FFS which impacts whether two capability are defined or finer granularity of UE capabilities are necessary, RAN2 should further wait for RAN1 conclusion for the UE capability definition for Multiple CG transmission occasions in a single CG period.
Proposal 8: For the UE capability definition for Multiple CG transmission occasions in a single CG period, wait for RAN1 conclusion.
2.4 UE capability related to UE PDCCH monitoring resumption
RAN1 has agreed to enable UE PDCCH monitoring resumption after PDCCH skipping has started, if the UE transmits a NACK. Whether UE supports PDCCH monitoring resumption after sending NACK depends on UE capability(e.g. PdcchMornitoringResumptionAfterNack). RAN2 should confirm the RAN1 agreement and introduce related UE capability(e.g. PdcchMornitoringResumptionAfterNack).
Proposal 9: Introduce one UE capability to report whether the UE supports PDCCH monitoring resumption after sending NACK(e.g. PdcchMornitoringResumptionAfterNack).


3. Conclusion
[bookmark: _Toc18404543][bookmark: _Toc18403976][bookmark: _Toc18413612]Proposal 1: For DL XR awareness, UE capability is not necessary.
Proposal 2: For UL XR awareness, introduce two UE capabilities: UL PDU set Integrity handling(supportOfPSIHIBasedPSDiscarding) and/or PSI based PDU set discarding in cell congestion state(supportOfPSIBasedPSDiscarding).
Proposal 3: For UL XR awareness related capabilities, UE shall not reject the network configuration even if the capability is not supported for a specific application
Proposal 4: All UL XR awareness related capabilities are specified in a static fashion (i.e. the UE need not dynamically indicate change in capabilities even if a specific application does not support these)
Proposal 5: Introduce a UE capability for UE assistance information to report burst arrival time, UL jitter etc(supportOfUAIforXR).
Proposal 6: Introduce a UE capability for C_DRX enhancement(supportOfCdrxEnhancement) to indicate whether the UE supports DRX cycle with rational numbers and DRX formula with a counter to deal with the C-DRX SFN wrap around issue.
Proposal 7: Introduce two UE capabilities to report whether the UE supports new BS Table supported(supportOfNewBS-Table) and supports the delay information reporting(supportOfDelayReporting) respectively.
Proposal 8: For the UE capability definition for Multiple CG transmission occasions in a single CG period, wait for RAN1 conclusion.
Proposal 9: Introduce one UE capability to report whether the UE supports PDCCH monitoring resumption after sending NACK(e.g. PdcchMornitoringResumptionAfterNack).
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