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Introduction
[bookmark: OLE_LINK641][bookmark: OLE_LINK642][bookmark: OLE_LINK643]In the WID on XR approved at RAN#103 meeting [1], the following objective on enhancements using delay/deadline information for support of UL scheduling is approved: 
	· 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 RAN2#125bis meeting, there are following agreements [2]:
	· 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.


From the RAN2 agreements, at least two alternatives will be studied for the LCP enhancement. In this contribution, we will provide our views on these two alternatives. 
[bookmark: OLE_LINK626][bookmark: OLE_LINK627][bookmark: OLE_LINK301][bookmark: OLE_LINK302]Discussion
In the last RAN2 meeting, it is agreed that at least alternative 1) enhance LCP restrictions/LCH selection and alternative 2) enhance LCH prioritization will be studied for the delay-aware LCP enhancement. 
The UE may have multiple configured LCHs for different services, and some of the services are not so delay-sensitive. In our understanding, not all the configured LCHs need to be considered in the delay-aware LCP enhancement, and only the LCH(s) e.g., configured for delay-sensitive XR traffics may be considered in the delay-aware LCP enhancement. Therefore, it is proposed that an LCH can be configured with or without applying the delay-aware LCP enhancement by the network. 
Proposal 1: An LCH is configured with whether to apply the LCP enhancement by the network. 

In the following, we would like to provide our views on the two alternatives: 
Alternative 1: Enhance LCP restrictions/LCH selection. 
In the legacy LCP, the LCHs meeting the LCP mapping restrictions are selected in LCH selection in the LCP procedure. 
In alternative 1 for the delay-aware LCP enhancement, for an uplink grant, besides the existing LCP mapping restrictions, an additional restriction for LCH selection may be needed so that only the LCHs having data with low remaining time would be selected and the LCHs with higher priority but not having data with low remaining time would not be selected. This additional restriction could be that the LCHs have data with low remaining time available for transmission. By this option, the uplink grant can be dedicatedly used for LCHs with low remaining time to accelerate the transmission of data with low remaining time. 
Proposal 2: If LCP restrictions/LCH selection is enhanced, only the LCH(s) having data with low remaining time is selected.
In addition, it can be studied whether any uplink grant or just specific uplink grants can be used dedicatedly for transmission of the data with low remaining time. 
To avoid the starving of LCH not having data with low remaining time, it is proposed that the dedicated uplink grants are considered in the delay-aware LCP enhancement for data with low remaining time. The dedicated uplink grants can be dedicated configured grants configured by the network or dedicated dynamic grants with an indication in PDCCH. 
Proposal 3: If LCP restrictions/LCH selection is enhanced, the dedicated uplink grants are considered in the delay-aware LCP enhancement.
However, there may be an issue in this alternative. If there are remaining resources after all the data with low remaining time have been multiplexed, it is to be studied which LCHs can be multiplexed and how much data from each LCH is multiplexed in the remaining resources. The details can be further discussed. 

Alternative 2: Enhance LCH prioritization.
In alternative 2, the priority of the LCH having data with low remaining time will be higher in resource allocation. In this alternative, it should be studied how to prioritize the LCH(s) having data with low remaining time. Some initial options can be considered: 
· Option A: the LCHs having data with low remaining time have the same highest temporary priority. 
· Option B: the LCHs having data with low remaining time are ordered based on their LCH priority. 
· Option C: the LCH having data with lowest remaining time has the highest temporary priority. 
· Option D: the remaining time of the LCH and the LCH priority are weighted to derive the temporary priority of the LCH. 
Currently, since it is in the study phase, we have no strong opinions on these options. We think that RAN2 can further discuss these options for alternative 2. 
Proposal 4: If LCH prioritization is enhanced, RAN2 discusses the following options:
· Option A: the LCHs having data with low remaining time have the same highest temporary priority. 
· Option B: the LCHs having data with low remaining time are ordered based on their LCH priority. 
· Option C: the LCH having data with lowest remaining time has the highest temporary priority. 
· Option D: the remaining time of the LCH and the LCH priority are weighted to derive the temporary priority of the LCH. 

Conclusion
[bookmark: OLE_LINK3]In this contribution, we have discussed the alternatives for the delay-aware LCP enhancement. We have the following proposals: 
Proposal 1: An LCH is configured with whether to apply the LCP enhancement by the network. 
Proposal 2: If LCP restrictions/LCH selection is enhanced, the LCH(s) having data with the low remaining time is selected.
Proposal 3: If LCP restrictions/LCH selection is enhanced, the dedicated uplink grants are considered in the delay-aware LCP enhancement.
Proposal 4: If LCH prioritization is enhanced, RAN2 discusses the following options:
· Option A: the LCHs having data with low remaining time have the same highest temporary priority. 
· Option B: the LCHs having data with low remaining time are ordered based on their LCH priority. 
· Option C: the LCH having data with lowest remaining time has the highest temporary priority. 
· Option D: the remaining time of the LCH and the LCH priority are weighted to derive the temporary priority of the LCH. 
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