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[bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]According to [1], one of the objectives of Rel-19 XR is scheduling enhancement for XR. The corresponding objective is listed below:
	-	Specify Enhancements for Scheduling, as follows: 
-	For the UL, Study and if justified, Specify enhancements using delay/deadline information, for support of UL scheduling to enable high XR capacity while meeting delay requirements/avoiding too late PDUs. [RAN2].
NOTE:	LCP implementation complexity need to be taken into account when evaluating solutions.
NOTE:	Check in RAN#105


In this contribution, we further analyze what need to be considered on the scheduling enhancement.
Discussion
In Rel-18 XR, DSR was introduced. With the introduction of DSR, UE can indicate the delay-critical data volume to NW. Hence, the NW can prioritize the scheduling of the UE and provide the corresponding grant based on the amount of delay-critical data. However, in Rel-18, it was also agreed that the LCP procedure is not enhanced. Hence, it is possible that when UE receives the UL grant and there is higher priority logical channel data becomes available; the high priority logical channel will occupy the UL resource aiming for delay-critical data. It will result the delay-critical data still cannot be transmitted, as shown in the following Figure-1. 


Figure-1: Example of high priority data occupies the UL grant for delay-critical data
To address the above issue, it is proposed to further consider the scheduling enhancements using delay/deadline information. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 1: Scheduling enhancement with consideration of the delay/deadline information should be considered in Rel-19 XR.  
In order to ensure the delay-critical data can be transmitted with high priority, two main options can be considered.
· Option 1: Dedicated resource for delay-critical data. 
For example, for Option 1,when NW sending the DCI to schedule the UL grant, one indication can be added to indicate that the grant is dedicated for the delay-critical data, and new LCP restrictions can be introduced to indicate the logical channel can use the dedicated UL grant.
· Option 2: Enhance the LCP procedure to prioritize the delay-critical data transmission. 
For example, for Option 2, the following sub-branches can be considered:
· Delay-critical data has the highest priority, i.e., it is prioritized over the transmission of C-RNTI MAC CE and CCCH SDU;
· The priority of delay-critical data is lower than the transmission of the C-RNTI MAC CE/CCCH SDU, but it is higher than all other MAC CEs;
· The priority of delay-critical data is higher than the  data from any logical channel except data from UL-CCCH;
· When performing the two-step LCP procedure, try to prioritize the delay-critical data. 
Proposal 2: In order to satisfy the delay-critical data transmission, following enhancements can be considered:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Option 1: Introduce dedicated resource for delay-critical data.
· Option 2: Enhance the LCP procedure to prioritize the delay-critical data transmission.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Scheduling enhancement with consideration of the delay/deadline information should be considered in Rel-19 XR.  
Proposal 2: In order to satisfy the delay-critical data transmission, following enhancements can be considered:
· Option 1: Introduce dedicated resource for delay-critical data.
· Option 2: Enhance the LCP procedure to prioritize the delay-critical data transmission.
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