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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In the last several meetings, we have achieved visible progress on XR awareness, XR-specific power saving, XR-specific capacity improvements and configured grant enhancements for XR. In the last meeting, we achieved the following consensus with respect to the related UE capabilities:
	UE capabilities will be discussed in the next meeting(s) based on company inputs. Companies are encouraged to provide also Stage-3 details of their proposals, e.g. draftCRs on the capabilities to allow better comparison of the proposals.
Interested companies bringing documents to this AI should contact specification rapporteur to consolidate their proposals offline.


In the remaining part of this contribution, we discuss the UE capabilities associated with various aspects of XR-specific enhancements.
2. Discussion
2.1 The UE capability on PDU set identification
In the RAN2#122 meeting, we agreed that the identification of PDU sets, data bursts and PSI is left to UE implementation.
	1: On the UL, the identification of PDU sets, data bursts and PSI is left to UE implementation. This doesn’t mean UE cannot use information provided by upper layers, but RAN2 does not intend to specify how.


There are mainly two alternatives for the UE to identify the PDU sets (including acquiring the PSI of each PDU set):
· Alt 1: Identifying PDU sets by reading the higher layer header
The UE acquires the end marker of each PDU set and the PSI associated with each PDU set by reading the higher layer header. For example, the UE can know the last PDU of the PDU set (i.e. E field) and the PSI of this PDU set compared to other PDU Sets within the same RTP stream (i.e. PSI field) by reading the one-byte or two-byte RTP Header Extension, according to the XR SA4 status [1].
However, there may be various protocols other than RTP that can be used by higher layers for different kinds of XR traffic. Moreover, even if RTP is used for an XR traffic stream, it does not necessarily have to implement newly defined RTP extension headers. Furthermore, we may need to consider the possibility of using security protocols (e.g. IPsec, QUIC) by the higher layer for one certain XR traffic. So in many cases, the UE may not be able to identify PDU sets by reading the higher layer header directly, depending on the protocols utilized by the higher layers of the XR traffic.
· Alt 2: Identifying PDU sets based on other means
Even when the UE cannot rely on higher layer headers information, there are other means the UE can utilize to identify the required information. For example, the UE can identify PDU sets by detecting the traffic pattern (e.g. the arrival time of each PDU, the data volume of each PDU set, etc.) of a certain XR traffic. The UE may consider the PDUs arrived densely in a short period to belong to one PDU set which may belong to one data burst actually. In this way, the UE cannot identify PDU sets accurately, especially for the XR traffic with slice modelling. Moreover, the UE also cannot acquire the PSI of each PDU set, especially when the characteristics of the traffic pattern of one XR traffic are not much prominent.
Based on the above analysis, the UE capability of identifying PDU set information of XR traffic is not always given and depends on the characteristics of the XR traffic stream, e.g. higher layer protocol or stream encryption. Before the XR traffic starts, the UE cannot reliably determine and report its capability related to PDU set information identification.
Observation 1: The UE capability of identifying PDU set information of XR traffic is not always given and depends on the characteristics of the XR traffic stream, e.g. higher layer protocol or stream encryption. Before the XR traffic starts, the UE cannot reliably determine and report its capability related to PDU set information identification.
It should be noted that the awareness of the UE and the awareness of the network on the UE capability of supporting PDU set identification for a certain XR traffic should be consistent. The network should provide the configurations of PDU set related handling of XR traffic to the UE based on the UE capability of identifying PDU sets of the XR traffic. For example, the network can only configure the UE with PDU set based discard operation for the PDCP entities associated with a XR traffic when the UE reports to support the PDU set identification for the XR traffic.
Therefore, the UE should indicate whether the UE can identify PDU sets or not only after initiating the XR traffic.  However, introducing dynamic capability signalling would be complex and misaligned with the current capability framework. Therefore, it would be more efficient to allow the UE to indicate whether PDU set information can be identified for each Qos flow via UAI. After receiving the indications, the network can configure the PDU set based handling for different DRBs accordingly.
Proposal 1: The UE can indicate whether the UE can identify PDU set information for a QoS flow via UAI.
2.2 The UE capabilities on XR awareness
In terms of XR awareness, we mainly discuss the XR traffic assistance information from the UE to the network, to help with the scheduling of the network for XR traffic (e.g. CG configuration). Up to the last meeting, jitter range, burst arrival time and UL data burst periodicity have already been agreed to be included in RRC UAI as the XR traffic assistance information.
	1: UE reports Burst Arrival time and Jitter associated with the UL data burst periodicity in uplink using UAI.  
UE reports UL data burst periodicity in uplink using UAI.
All UAI fields for XR are optional fields in RRC. FFS how to handle persistency of signalled information (e.g. UE reports BAT first, then jitter).


From the UE perspective, the UE can optionally support the capability of UAI-based XR traffic assistance information. Regarding the agreed three kinds of information, there is no reason for the UE to have separate capabilities for the reporting of only one kind of assistance information. The UE should be anyway configured to report XR assistance information in general, not distinguishing into separate pieces of information. Since all kinds of information were already agreed to be optional in the RRC signalling, the UE will always only report whatever it has available which may consist of jitter range, BAT or periodicity. The network may then use whatever information it receives from the UE to decide the CG configuration. 
Proposal 2: A single UE capability (ul-TrafficInfoReporting) is defined to identify UEs supporting UAI-based XR traffic assistance information.
2.3 The UE capability on XR-specific power saving
To match XR services with non-integer periodicities, two enhancements have been agreed for DRX. One is to introduce a counter in the DRX formula that increments at each SFN wrap around and a DRX reference SFN signalled by the network, to address SFN misalignment. The other one is DRX cycle expressed in rational numbers to match the XR periodicities. If the UE supporting XR does not support the above two DRX enhancements, the mismatch between the XR traffic and the DRX on-duration period happens frequently, increasing the latency of XR traffic significantly. Therefore, the UE that supports rational DRX cycles should always support SFN wrap-around fix.
Proposal 3: A new UE capability (rationalDRX-Cycle) is defined to identify UEs supporting rational number DRX cycles. This capability covers also the support for SFN wrap-around fix.
2.4 The UE capability on BSR enhancements
In the RAN2#122 meeting, one static BSR table with an 8bits BS field for Rel-18 XR (for all cases) was agreed to allow the UE supporting XR traffic to report more accurate values of data volume. A new UE capability is needed to identify UEs supporting the new static BSR table. 
Proposal 4: A new UE capability (additionalBSR-Table) is defined to identify UEs supporting the new BSR table.
In the last meeting, we had further progress on delay status reporting for XR traffic. RAN2 aims to define a single MAC CE for the DSR reporting  which the UE uses to report remaining time and the volume of buffered data. DSR introduces new UE behaviour for triggering the DSR, calculating the remaining time etc. So a separate UE capability should be introduced to identify UEs supporting the delay report. 
Proposal 5: A new UE capability (dataDelayReporting) is defined to identify UEs supporting DSR.
2.5 The UE capabilities on discard operation for XR
Regarding discard operation for XR, so far RAN2 has agreed two types of discard operation. 
1. PDU set discard based on the existing PDCP discard timer was agreed in the RAN2#121bis meeting. Whether the UE discards all packets in the PDU set when one PDU is discarded is controlled by the network using RRC signalling. From the UE perspective, whether the UE supports the timer-based discard operation is up to UE capability. If the UE does not support the timer-based discard operation, the UE should continue transmitting the remaining PDUs of the PDU set as in the legacy operation, and the remaining PDUs can be discarded by the network (e.g. application layer). 
2. Another agreed discard operation is PSI-based discard. The network can indicate the UE to discard PDUs based on the PSI in case of congestion, via dedicated signalling. The support of the PSI-based discard is linked with additional UE complexity, e.g. importance/PSI identification, and should be an optional capability.
It should be noted that the details of the PSI-based discard are still under discussion. If we go for the PSI-based discard using different discard timers, then the difference between the above two kinds of discard operation is small. In this case, a single UE capability can be used to indicate whether the UE can support both kinds of discard operation. Otherwise, if the PSI threshold based discard is agreed, then the above two types of discard operation are completely different. Therefore, in such situation it is more reasonable to have separate UE capability indications for each type of discard operation.
Proposal 6: Whether a single UE capability is defined to identify UEs supporting XR-specific discard operations, or two UE capabilities are introduced to identify UEs supporting timer based PDU set discard and PSI based PDU set discard respectively should be decided based on which mechanism is applied for PSI based discard.
2.6 The UE capability on configured grant enhancements for XR
One enhancement on CG is multiple CG transmission occasions in a period of a single CG period and the UTO-UCI to indicate the unused CG occasion dynamically. However, this enhancement is mainly up to RAN1 discussion. RAN2 should wait for RAN1 progress on the UE capabilities.
Another, RAN2-specific enhancement, is retransmission-less CG. In the RAN2#122 meeting, RAN2 agreed to adapt NTN solution by disabling the HARQ RTT timer per CG configuration, including a new UE capability for supporting disabling drx-HARQ-RTT-TimerUL for a CG configuration, as per the previous agreement, i.e.:
	-	For retransmission less CG enhancement in XR, adapt the NTN solution by disabling the HARQ RTT timer per CG configuration. Specifically, the following modifications shall be introduced:
-	A new RRC parameter for disabling drx-HARQ-RTT-TimerUL for a CG configuration;
-	Changes in the procedural text of DRX operations for CG in the MAC specification;
-	A new UE capability for supporting disabling drx-HARQ-RTT-TimerUL for a CG configuration.



Proposal 7: As per the previous agreement, a new UE capability (retransmissionLessCG) should be defined to identify UEs supporting retransmission-less CG.
3. [bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
[bookmark: _Toc423020280]In this paper, we discuss the UE capabilities associated with various aspects of XR-specific enhancements, and propose the following:
The UE capability on PDU set identification
Observation 1: The UE capability of identifying PDU set information of XR traffic is not always given and depends on the characteristics of the XR traffic stream, e.g. higher layer protocol or stream encryption. Before the XR traffic starts, the UE cannot reliably determine and report its capability related to PDU set information identification.
Proposal 1: The UE can indicate whether the UE can identify PDU set information for a QoS flow via UAI.
The UE capabilities on XR awareness
Proposal 2: A single UE capability (ul-TrafficInfoReporting) is defined to identify UEs supporting UAI-based XR traffic assistance information.
The UE capability on XR-specific power saving
Proposal 3: A new UE capability (rationalDRX-Cycle) is defined to identify UEs supporting rational number DRX cycles. This capability covers also the support for SFN wrap-around fix.
Proposal 4: A new UE capability (additionalBSR-Table) is defined to identify UEs supporting the new BSR table.
The UE capability on BSR enhancements
Proposal 5: A new UE capability (dataDelayReporting) is defined to identify UEs supporting DSR.
The UE capabilities on discard operation for XR
Proposal 6: Whether a single UE capability is defined to identify UEs supporting XR-specific discard operations, or two UE capabilities are introduced to identify UEs supporting timer based PDU set discard and PSI based PDU set discard respectively should be decided based on which mechanism is applied for PSI based discard.
The UE capability on configured grant enhancements for XR
Proposal 7: As per the previous agreement, a new UE capability (retransmissionLessCG) should be defined to identify UEs supporting retransmission-less CG.
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