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1 Introduction
In RAN2#125bis meeting, the scheduling enhancements for XR were widely discussed, and made the following agreements. 
	RAN2 will study whether/how to resolve the issue of data with low remaining time being delayed due to other data from LCHs with higher LCH priority when using the existing LCP procedure. At least the following alternatives will be studied:
· Alternative 1: Enhance LCP restrictions/LCH selection.
· Alternative 2: Enhance LCH prioritization.
RAN2 should consider potential impact on traffic from SRBs.
RAN2 will study enhancing existing DSR with additional information, e.g. multiple pairs of remaining time/buffer information, importance. FFS whether this only includes more information on delay-critical data or also information about non-delay critical data.



The contribution aims to discuss scheduling enhancements for multi-modality XR traffics and provide some considerations.
2 Discussion
Per current LCP procedure, the MAC entity allocates the resources for a new transmission based on LCP restrictions and LCH prioritization. Specifically, the MAC entity selects LCHs that satisfied the LCP restrictions to allocate resources. Then, the MAC entity allocates the resources to logical channels based on LCH priorities. Obviously, the remaining time is not considered during the legacy LCP procedure. As a result, 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 that of LCH1. Based on the current LCP mechanism, the resources will be scheduled for the LCH1 with higher logical priority. Since not enough resource are allocated in LCH2, the delay critical data in LCH2 may exceed its delay budget. Therefore, given that XR flows in multi-modality services may be time-sensitive, the current LCP mechanism need to be enhanced for multi-modality services with multiple QoS flows. 
To address this issue that the LCHs with delay-critical data are delayed due to other LCHs with non-delay critical data have higher LCH priority, there are two potential alternatives listed as below. 
· Alt 1: Enhance LCP restrictions/LCH selection 
· Alt 2: Enhance LCH prioritization


Fig. 1 Current LCP procedure
For Alt 1, with the new LCP restrictions, the LCHs with delay-critical data is transmitted first while the LCHs without delay-critical data is transmitted after delay-critical data. Compared with Alt2, the new LCP restriction mechanism provided in Alt1 is more straightforward and simpler, especially in the case that there is only one LCH with delay-critical data. However, the drawback of this alternative is that the new LCP restriction may not differentiate the priority of each LCH with delay-critical data in case of multiple LCHs with delay-critical data are configured. 
[bookmark: _GoBack]Observation: With the increase of LCHs number, the new LCP restriction mechanism cannot differentiate the priority of LCHs with delay-critical data. 
For Alt2, the priorities of LCHs with delay-critical data will be increased higher than that of LCHs with non-delay-critical data. In addition, to differentiate the priorities of LCHs with delay-critical data, different LCHs will be allocated different priorities. For example, as shown in fig. 1, the priority of LCH2 will be higher than that of LCH1. In this way, no matter the number of LCH with delay-critical data is large or small, the priority of LCHs can be differentiated. However, with the increase of number of LCHs with delay-critical date, the complexity of Alt 2 will be much higher than Alt1.  
Considering that there would be multiple LCHs with delay-critical data in multi-modality XR service, Alt 2 is preferred to be selected to guarantee the multi-modal XR data flows requirements. 
Proposal: To agree the enhance LCH prioritization solution to guarantee the multi-modal XR data flows requirement. 
3 Conclusions
Based on the above analysis, we have the following observation and proposal:
Observation: With the increase of LCHs number, the new LCP restriction mechanism cannot differentiate the priority of LCHs with delay-critical data. 
Proposal: To agree the enhance LCH prioritization solution to guarantee the multi-modal XR data flows requirement. 
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