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1 Introduction
The study item on XR enhancements [1] was slated for completion by this meeting. While the study of the objectives on power savings and capacity improvements are considered complete by both RAN1 and RAN2, the study on XR-awareness in RAN is considered incomplete by RAN2.
We discuss how to proceed with the planned work item on XR, while addressing the remaining incomplete study objective. We also discuss the scope of XR work item in this paper.
2 Discussion 
2.1 On the start of the XR work item

The incomplete study objective on XR-awareness in RAN is limited to RAN2 only and from RAN1’s perspective, the study on XR is complete. Given that RAN1 only has three quarters remaining in Rel-18, delaying the start of the work item in RAN1 by a quarter could jeopardise the completion of Rel-18. We therefore propose to start the work item on XR enhancements right away, focusing on the objectives that are considered complete by both RAN1 and RAN2. In parallel, the study item on XR enhancements can continue for another quarter in RAN2, focusing on the incomplete objective of XR awareness. Once the study is complete and an updated TR is available, the scope of the work item can be updated to include the study item recommendations on XR-awareness.
Proposal 1: Start the corresponding WI on XR enhancements for those SI objectives that are complete, i.e. power savings and capacity improvements.
Proposal 2: In parallel with the WI, continue with the SI on XR enhancements for one more quarter on the incomplete SI objective, i.e. XR-awareness in RAN.
2.2 On the scope of the XR work item
RAN1 and RAN2 discussed the operation of cDRX with XR traffic [2], with simulation results provided on the benefits associated with aligning DRX with XR traffic characteristics (non-integer periodicity and jitter). Both WGs recommended the use of semi-static means (i.e. an RRC based approach) to align cDRX with XR traffic characteristics. 
Furthermore, a means to resume PDCCH monitoring after NACK is transmitted by a UE garnered significant support in RAN1 during the study [3]. It’s fairly obvious that the gNB should have the option to retransmit data to the UE in case of initial transmission failure. Workarounds to this option discussed in RAN1 either resulted in increased power consumption or decreased NW capacity. Given the evident power savings/capacity gains and limited associated specification impact as shown in the TR [2] and significant support seen for this mechanism, we propose to include this technique into the work item on power savings for XR.
Proposal 3: The scope of the XR WI objective on power savings is as follows:
RAN1 and RAN2 discussed the use of configured grants in the context of capacity improvements and recommended a means to associate multiple CG transmission occasions with a single period of a CG configuration, together with the ability to dynamically indicate the set of unused CG occasions via UCI. RAN2 also recommended BSR enhancements to reduce BSR quantisation errors as well as to include delay information associated with buffered data. In addition, RAN2 also recommended the introduction of UE assistance information to provide semi-static information on UL XR traffic similar to that included in TSCAI for downlink traffic. We propose to introduce these objectives into the work item.
Another aspect that was extensively discussed in RAN1 is a means to dynamically control measurement gap/SMTC activation to improve capacity. While the capacity gain was not questioned, concerns were raised on the lack of RAN4 involvement in the study [4]. In Rel-17, RAN1 developed a MAC-CE based activation/deactivation mechanism for measurement gap(s) for latency improvement of positioning. Details can be found in 38.214 [5], Section 5.1.6.5 based on agreements reached in RAN1#107 [6], as expanded in the Appendix of this document. This existing framework of positioning measurement gap(s) activation/deactivation can be reused to address XR capacity concerns while minimising the workload in the working groups. Given the overwhelming support seen for this technique in RAN1 discussions, and the relative simplicity of the changes proposed, we recommend its introduction into the work item while tasking RAN4 to be involved in the discussion on this objective. 
Observation 1: A mechanism to dynamically control measurement gaps/SMTC saw significant support during the XR study, with the capacity gains unquestioned. 

Observation 2: A low effort option to implement such a mechanism to improve XR capacity is to reuse the dynamic measurement gap control framework that exists for positioning.

Proposal 4: The scope of the XR WI objective on capacity enhancements is as follows:
3 Conclusion
In this contribution, the study outcome and the potential scope for Rel-18 XR enhancements work are discussed, with the following observations and proposals:

Proposal 1: Start the corresponding WI on XR enhancements for those SI objectives that are complete, i.e. power savings and capacity improvements.

Proposal 2: In parallel with the WI, continue with the SI on XR enhancements for one more quarter on the incomplete SI objective, i.e. XR-awareness in RAN.
Proposal 3: The scope of the XR WI objective on power savings is as follows:
Observation 1: A mechanism to dynamically control measurement gaps/SMTC saw significant support during the XR study, with the capacity gains unquestioned. 

Observation 2: A low effort option to implement such a mechanism to improve XR capacity is to reuse the dynamic measurement gap control framework that exists for positioning.
Proposal 4: The scope of the XR WI objective on capacity enhancements is as follows:
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5 Appendix
· Spec text in 38.214 V17.3.0 5.1.6.5 PRS reception procedure:
For a UE configured with preconfigured Measurement gap(s) for Positioning, when the UE receives an activation command, as described in clause 6.1.3.41 of [10, TS 38.321], for a preconfigured Measurement Gap for Positioning activation/deactivation, and when the UE would transmit a PUCCH with HARQ-ACK information in slot n corresponding to the PDSCH carrying the command, the corresponding actions in [10, TS 38.321] and the UE assumptions shall be applied starting from the first slot that is after slot [image: image2.png]subframe.p
n+ 3N_,



 where  is the SCS configuration for the PUCCH.

· RAN1 #107e agreement in 8.5.4 “Latency improvements for both DL and DL+UL positioning methods”:

Agreement
Preconfiguration of MG(s) in RRC is supported from RAN1 perspective.

· Each MG in the preconfiguration is associated with an ID
· The information in the UL MAC CE for MG activation request by the UE can be one ID associated with the preconfiguration of the MG
· Send an LS to RAN2 and RAN3
Agreement
The DL MAC CE for MG activation indicates the ID associated with the preconfigured MG.
From R1#111:


From RAN1 perspective, the Rel-18 XR study item in RAN1 is completed.





From R2#120:


RAN2 thinks the objectives on power saving and capacity enhancement are completed.


Majority of companies in RAN2 thinks the objective on XR awareness is not complete because of SA2 progress. Further discussion on how to handle RAN2 impacts of SA2 and SA4 decisions would be necessary (e.g. PDU set handling in AS).





Objectives on XR-specific Power Saving:


Specify means to align cDRX with XR traffic periodicity and jitter in a semi-static manner (RAN2)


Specify enhancements to PDCCH skipping to enable monitoring of HARQ retransmissions in case NACK is reported (RAN1)





Objectives on XR-specific capacity improvements:


Specify means to associate multiple CG PUSCH transmission occasions in a period of a single CG configuration (RAN2, RAN1)


Specify means for the UE to dynamically indicate unused CG PUSCH transmission occasions using UCI (RAN1, RAN2) 


Specify new BS table(s) to reduce quantisation errors in BSR reporting (RAN2)


Specify means for the UE to inform the gNB of delay information associated with buffered data (RAN2)


Specify means for the UE to provide assistance information to the gNB on uplink XR traffic similar to that carried in TSCAI for downlink XR traffic (RAN2)


Specify means to dynamically activate/deactivate measurement gaps and SMTC (RAN1, RAN4, RAN2)


NOTE: Reuse the Rel-17 positioning measurement gap(s) activation/deactivation framework as far as possible





Objectives on XR-specific Power Saving:


Specify means to align cDRX with XR traffic periodicity and jitter in a semi-static manner (RAN2)


Specify enhancements to PDCCH skipping to enable monitoring of HARQ retransmissions in case NACK is reported (RAN1)





Objectives on XR-specific capacity improvements:


Specify means to associate multiple CG PUSCH transmission occasions in a period of a single CG configuration (RAN2, RAN1)


Specify means for the UE to dynamically indicate unused CG PUSCH transmission occasions using UCI (RAN1, RAN2) 


Specify new BS table(s) to reduce quantisation errors in BSR reporting (RAN2)


Specify means for the UE to inform the gNB of delay information associated with buffered data (RAN2)


Specify means for the UE to provide assistance information to the gNB on uplink XR traffic similar to that carried in TSCAI for downlink XR traffic (RAN2)


Specify means to dynamically activate/deactivate measurement gaps and SMTC (RAN1, RAN4, RAN2)


NOTE: Reuse the Rel-17 positioning measurement gap(s) activation/deactivation framework as far as possible








