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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper will discuss UE capabilities for XR.

Discussion
In Rel-18, RAN2 agrees to have the XR-aware operation/transmission. The UE performs the XR-aware operation/transmission based on the identification of the PDU set/data burst as well as network configuration. As the XR WI is a new feature beyond NR Rel-15 features and not all UE in the NR system needs to support the XR service, it would be preferable to have new optional UE capabilities for the XR-related operation.
In RAN2#122, the UE is required to report the XR assistance information via UAI to the network, which contains at least UL jitter and Burst Arrival time. 
· 1. 	UE reports to RAN the range of jitter in its UL traffic, defined in the similar way as the one for N6 jitter. 
· 2: Reference time is defined in similar way as BAT (Burst Arrival Time) at UE side.
· 2. 	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. 
· 3	RRC UAI framework is updated for Rel-18 to support signalling UL assistance information agreed so far for XR (Jitter, burst arrival time, FFS on periodicity).
As the content to be reported for the XR service is information beyond the current UAI information, it is good to have a new optional UE capability on indicating whether UE assistance information related to XR could be reported.
[bookmark: _Toc142651379]Introduce a new optional UE capability on indicating whether UE assistance information related to XR could be reported. 

On the PDCP discard, RAN2 agrees to have the PDU set-based discard mechanism. 
· 1. For UE transmitter, the PDCP discard should be performed per PDU set basis. 
· 2. For UE transmitter, The PDCP discard is managed per SDU for PDU set, the PDCP entity discards all PDCP SDUs associated with the PDU set.
· 2: PDU set discard is modelled using the existing PDCP discard timer for the uplink. The timer is in network control.
· 2 PDU-set discard indication for UL is configured using RRC to handle the PDU Set based discard functionality (i.e. whether UE discards all packets in PDU set when one PDU is discarded). The configuration is per PDCP entity.
Further, RAN2 agrees to support the PSI-based XR discard, which is based on the PSI information and performed per PDU set basis.
· RAN2 thinks PSI can be useful for PDU set-based discard. RAN2 aims to introduce a mechanism to allow UE to handle discarding of packets with different PSI in case of congestion. FFS for other cases.
· [bookmark: _Hlk141515358]Network indicates UE to apply PSI-based XR discard mechanism via dedicated signalling. 
· FFS how/whether to minimize additional UL signalling after this indication.
· FFS if the NW indication is a one-shot or also subsequent packets

To support the functionalities above, two separate new optional UE capabilities should be introduced, one is to indicate whether the UE supports the PDU set-based discard, and another is to indicate whether the UE supports PSI-based discard. Obviously, the UE supporting the UE capability related to PSI-based discard should also support the UE capability related to PDU set-based discard.
[bookmark: _Toc142651380]Introduce a new optional UE capability on indicating whether the UE supports PDU set-based discard.
[bookmark: _Toc142651381]Introduce a new optional UE capability on indicating whether the UE supports PSI-based discard. A UE supporting this feature shall also support the UE capability of PDU set-based discard.

On the capacity enhancement, RAN2 agrees to introduce a new BS table because of e.g. high bit rate of the XR service.
· 1. 	As a working assumption, at most one BS index or BS value is reported by an LCG. This assumption can be revisited if new BSR table design cannot achieve a target level of quantization error. FFS what this target level should be. 
· 3.	Design/configuration for new BSR table(s) should include support for narrower ranges (i.e. finer granularity) than the legacy. Details can be discussed after an agreement on how UE obtains new BSR table(s) (e.g. pre-definition vs RRC configuration) is made. 
· 8.	New BSR table(s) can be used by any UEs that support such a capability. However, design of the new BSR table(s) should be based on XR-specific use cases and requirements.
· 6. 	Network can configure which BSR table(s) an LCG is eligible to use. UE determines which BSR table (i.e. legacy or something else) the LCG should use. FFS details of this determination (e.g. based on buffer size) and how network knows which BSR table each LCG uses.
· 2a. 	Deprioritize Option 2c (static + dynamic BSR tables) and Option 2d (reference table + scaling factor).  
· 2b. 	Have more discussions on Option 2a (static BSR tables) vs Option 2b (RRC configured BSR tables). In next meeting, companies should explain how BSR table(s) are created and how many tables would be needed, and how the MAC CE structure will look like. Should also explain what is the expected quantization error.
· Support one static BSR table with 8 bits BS field for Rel-18 XR (for all cases).
· We do not support additional piecewise linear BSR table in Rel-18. Can consider piecewise linearity when discussing how the BSR table values are defined.

Obviously, a new optional UE capability needs to be introduced to indicate whether the UE supports the above BSR enhancement.
[bookmark: _Toc142651382]Introduce a new optional UE capability on indicating whether the UE supports the enhanced BSR mechanism.

Similarly, RAN2 agrees with the UE to report the delay information to the network.
· RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay.
· [bookmark: _Hlk141126485]1: UE calculates the remaining time based on the PDCP discard timer value. FFS if UE reports one or multiple values. FFS how this is modelled in PDCP specification. FFS which UEs support this.
· When/if UE reports remaining time, the reference time for the remaining time is determined from the point of the first transmission of the information. FFS if intra-UE prioritization can impact this.

As it is a new reporting content, which requires additional UE behaviour and complexity, it would be good to have a new capability on indicating whether the UE supports the delay information reporting. 
[bookmark: _Toc142651383]Introduce a new optional UE capability on indicating whether the UE supports the delay information reporting.

Conclusion
We have the following proposals:
Proposal 1	Introduce a new optional UE capability on indicating whether UE assistance information related to XR could be reported.
Proposal 2	Introduce a new optional UE capability on indicating whether the UE supports PDU set-based discard.
Proposal 3	Introduce a new optional UE capability on indicating whether the UE supports PSI-based discard. A UE supporting this feature shall also support the UE capability of PDU set-based discard.
Proposal 4	Introduce a new optional UE capability on indicating whether the UE supports the enhanced BSR mechanism.
Proposal 5	Introduce a new optional UE capability on indicating whether the UE supports the delay information reporting.
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