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Introduction
In continuation of the 3GPP work on XR in RAN1 and SA4 in Rel-17 followed by an XR study in Rel-18, RAN has approved a RAN2-led work item on XR enhancements for NR in Rel-18 [1]. 
	RAN2 has agreed the following in the #123bis meeting:
· 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
· 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.


RAN2 discussed the main set of functionalities that Rel-18 XR can support. RAN2#123bis also endorsed a first set of UE capability CRs in [2] and [3]. This contribution provides views on remaining updates to UE capabilities that are desirable from UE perspective.

Discussion
In our understanding, the set of UE capabilities for the Rel-18 XR WI is already quite stable with the running CRs in [2] and [3]. The CRs are almost ready to be finalized. In the following we list two areas requiring further refinement.

Interdependency with Rel-18 TRS_URLLC WI
The Rel-18 TRS_URLLC-NR WI contains two sub-features, a) 5GS network timing synchronization status reporting and b) RAN enhancements to adapt downstream and upstream scheduling based on RAN feedback (e.g., feedback regarding burst arrival time, periodicity) for low latency communication. Reactive RAN feedback for upstream scheduling utilizes assistance information from the UE for burst arrival time (BAT) offset derivation. 
Different from XR, use cases related to the TRS_URLLC work item target very low latency communication (~2ms).
For Reactive RAN feedback, RAN2#121bis-e and RAN2#122 agreed that the UE can use the Rel-18 XR mechanism to report its burst arrival time to the RAN. RAN2 agreements on Reactive RAN Feedback were as follows: 
	TRS_URLLC agreements in the RAN2#121bis-e meeting
· We will wait for XR to progress and see if we can use the existing mechanism. RAN2 will strive to re-use existing mechanism or rely on gNB to determine the information (i.e. aim to not introduce new UE specific BAT reporting.
TRS_URLLC agreements in the RAN2#122 meeting
· No new UE report is needed for objective 3 on BAT offset derivation.  The XR mechanism can be used if the network configures it, otherwise we can use legacy BSR. We can close the objective in RAN2.


The UE functionality for BAT offset reporting is controlled by UE Assistance Information, for which Rel-18 XR is in the process of defining a new UE capability. Based on the TRS_URLLC agreements shown above, the UE capability of xr-AssistanceInfo-r18 can be used not only for Rel-18 XR but also for TRS_URLLC operation. However, the current UE capability running CR [2] assumes that a UE supporting xr-AssistanceInfo-r18 shall also support XR awareness for UL traffic. 
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In our understanding, the mechanism for reactive RAN feedback is independent of the PDU Set concept. Furthermore, since TRS_URLLC mainly addresses industrial IoT use cases requiring very low latency, a device supporting TRS_URLLC is not typically also an XR device, so it might not support PDU Sets. Thus, RAN2 should discuss how to avoid interdependencies, if any, between UE capabilities for XR and TRS_URLLC.
Observation 1: Since TRS_URLLC mainly addresses industrial IoT use cases with very stringent latency requirements (~2ms), a device supporting TRS_URLLC may differ from a typical XR device and not require the support of PDU Sets.
There are perhaps two options to resolve this: 
· Option A: Redefine xr-AssistanceInfo-r18 as a generic UE capability, without dependency on the UE’s ability to identify PDU Sets and PSI. 
· Option B: The TRS_URLLC WI may define a different UE capability, essentially referencing the functionality of xr-AssistanceInfo-r18 but without support for the PDU Set concept as a prerequisite. 
Assuming the TRS_URLLC WI does not take a different decision, then Option A is preferred as it appears to be the simpler approach. 
Proposal 1: Define xr-AssistanceInfo-r18 as a generic UE capability, by removing the dependency on the UE’s ability to also support XR awareness for UL traffic.

UE capabilities for XR
Most of the new UE capabilities in [2] refer not only the RRC specification but also the UP protocol such as the MAC, e.g., within the capability description and the RAN2 UE capability feature list in the annex. We think this is fine. However, pdu-SetDiscard-r18 and psi-BasedDiscard-r18 are currently missing a reference to PDCP in addition to RRC. 
Proposal 2: Extend the description of pdu-SetDiscard-r18 and psi-BasedDiscard-r18 to include a reference to TS 38.323 in the capability description and in the annex.
The support of multiple configured grant transmission occasions in a period of a single CG-PUSCH configuration and the dynamic indication of unused CG-PUSCH occasions based on UTO-UCI is still under definition in RAN1. The functionality includes new rules for HARQ process ID determination and will be substantial to the operation of MAC. RAN2 may wait for further input from RAN1 on those items. We anticipate that a new UE capability (one or multiple) will be eventually required. The feature may be separately enabled for CG type 1 and CG type 2. As another RAN1 feature a UE capability for UCI indication of unused CG-PUSCH transmission occasions and multiplexing of unused transmission occasions (UTO-UCI) on a CG-PUSCH can be envisioned. 
Proposal 3: Wait for RAN1 on details about the support of multi-PUSCH CG configuration and UTO-UCI. FFS whether separate UE capabilities are required for CG type 1 and CG type 2. FFS on dynamic indication of unused CG-PUSCH occasions.

Conclusions
This contribution provides an initial view on UE capabilities for XR. We have the following observations and proposals:
Observation 1: Since TRS_URLLC mainly addresses industrial IoT use cases with very stringent latency requirements (~2ms), a device supporting TRS_URLLC may differ from a typical XR device and not require the support of PDU Sets.
Proposal 1: Define xr-AssistanceInfo-r18 as a generic UE capability, by removing the dependency on the UE’s ability to also support XR awareness for UL traffic.
Proposal 2: Extend the description of pdu-SetDiscard-r18 and psi-BasedDiscard-r18 to include a reference to TS 38.323 in the capability description and in the annex.
Proposal 3: Wait for RAN1 on details about the support of multi-PUSCH CG configuration and UTO-UCI. FFS whether separate UE capabilities are required for CG type 1 and CG type 2. FFS on dynamic indication of unused CG-PUSCH occasions.
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