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1. Introduction
In RAN #103, revised WID on Rel-19 XR enhancements was approved [1], and the following objective was specified regarding scheduling enhancements.
	-	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.


And the following agreements were reached in RAN2#125bis meeting. 
	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.


In this contribution, we provide the discussion on LCP enhancements for UL scheduling.
2. Discussion
In Rel-18, Delay Status Report (DSR) was introduced to support UL scheduling for XR services. DSR can provide the serving gNB with delay status including remaining time and the total amount of delay-critical UL data. Based on the DSR, the gNB can schedule UL resources for UEs which have data with short remaining time to improve capacity. However, according to the current LCP procedure, the UE allocates the resources to each logical channel based on its priority without considering the delay status. Therefore, the UE may delay the transmission of the delay-critical data if there is another data from the higher priority logical channel. As a result, the delay-critical data may be discarded due to the timer expiry, even though the DSR has been reported.
Observation 1:	During the LCP procedure, it would be beneficial to consider the delay status as well as the LCH priority.
To address the issue, LCP enhancements to prioritize delay-critical data can be considered. One potential enhancement is to introduce a new LCP mapping restriction which allows only data with short remaining time for transmission. The UE can select logical channels with delay-critical data during the LCP procedure, regardless of the LCH priority. However, this enhancement may have a negative impact on NW capacity. For example, while an UL grant dedicated to delay-critical data is provided, the corresponding data may have already been transmitted or discarded. In this case, allocated resources may be wasted as they cannot be used for non-delay critical data. Furthermore, SRB traffic may also be affected. Since the discard timer is configured only for DRBs, the traffic from SRBs would always be considered as non-delay critical. Therefore, the new LCP restriction based on the delay status may prevent resources from being allocated to SRB traffic.
Observation 2:	Enhanced LCP mapping restrictions for delay-critical data may have a negative impact on SRB traffic and NW capacity.
Another direction for LCP enhancements is to adapt the LCH priority depending on the delay status. For example, an additional LCH priority with a higher level can be configured. If delay-critical data is buffered for a logical channel, the additional priority can be used for the logical channel instead of the legacy priority. The adaptation to the higher priority can provide more chances to transmit the delay-critical data. In terms of the complexity issue, this approach can be implemented without affecting the legacy LCP procedure (e.g., selection of LCHs, resource allocation). The only specification change that would be required is to add a step to determine the LCH priority before resource allocation.
Observation 3:	The adaptation of the LCH priority can provide more chances to transmit the delay-critical data without affecting the legacy LCP procedure.
Proposal 1:	RAN2 to consider the adaptation of the LCH priority depending on the delay status.
3. Summary and proposal
In this contribution, we provided the following observations and proposal.
Observation 1:	During the LCP procedure, it would be beneficial to consider the delay status as well as the LCH priority.
Observation 2:	Enhanced LCP mapping restrictions for delay-critical data may have a negative impact on SRB traffic and NW capacity.
Observation 3:	The adaptation of the LCH priority can provide more chances to transmit the delay-critical data without affecting the legacy LCP procedure.
Proposal 1:	RAN2 to consider the adaptation of the LCH priority depending on the delay status.
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