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1 Introduction
During Rel-17 XR study item, XR traffic models, the evaluation of capacity, power consumption, coverage and mobility were studied. Based on it, the enhancement of awareness, power saving, capacity improvements, and UE capabilities for XR were studied and specified in Rel-18. Based on process in Rel-17/Rel-18, the WID for XR in Rel-19 was agreed in RAN#103 meeting, and the objectives related to scheduling enhancements were achieved as follows. 
	The Rel-19 XR Phase 3 objectives are as follows:
-	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


The contribution aims to discuss scheduling enhancements for XR traffic and provide some considerations. 
2 Discussion
Per TR22.856 and TR 22.847, one typical example of multi-modality services contains video stream and haptic stream transmission. As shown in Table I, different flows have different QoS requirements, such as packet success rate and packet delay budget. 
Table 1: PSR and PDB for video stream and haptic stream.
	Traffic
	Packet success rate
	Packet delay budget

	Video stream
	99%
	10ms

	Haptic stream
	99.9%~99.999%
	5ms


For multi-modality scenario, there may exist several streams, such as haptic stream, pose/control streams and video/audio streams. However, the current scheduling mechanisms are mainly focus on single QoS flow. For example, LCP is used to implement priority processing of multiple LCHs. DSR was introduced in Rel-18 to indicate the delay status of LCGs. Specifically, DSR contains the remaining time and the total amount of delay-critical UL data for the LCG, where delay-critical data refers to the data with remaining time less than the threshold. In some cases, there may exist inconsistencies between the priority and delay requirements of logical channels. 
As shown in fig. 1, LCH2 has delay critical data but its priority is lower than LCH1. Based on the current LCP mechanism, which does not consider the remaining time, the UE will first allocate the uplink grant to the high logical priority LCH1. As a result, the delay critical data in LCH2 would exceed its delay budget and becomes useless. Given that many XR traffic are time-sensitive, the current LCP mechanism cannot satisfy multiple QoS flows requirements at the same time. 


Fig. 1 Current LCP procedure
Observation: The current LCP mechanism cannot satisfy the requirements of multiple time-sensitive QoS flows. 
[bookmark: _GoBack]Therefore, the LCP mechanism enhancement in Release 19 is needed to meet the delay critical data requirements for multi-modality service. Specifically, the remaining time should be considered during the LCP procedure. Based on the DSR, the gNB can be aware of the remaining time of the delay critical data. In addition to the logical priority, a new parameter will be introduced to indicate the delay critical data. Based on it, the UE can assign uplink grant to the LCH2 with delay critical data rather than the LCH1 with high logical priority firstly. 


Fig. 2. LCP with remaining time
Proposal: For multi-modality services, delay critical data indications are considered during LCP determination. 
3 Conclusions
Based on the above analysis, we have the following observation and proposal:
Observation: The current LCP mechanism cannot satisfy the requirements of multiple time-sensitive QoS flows. 
Proposal: For multi-modality services, delay critical data indications are considered during LCP determination.
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