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1. Introduction
During the RAN2#125bis meeting [1], the following objectives were noted:
	· whether/how to resolve the issue of data with low remaining time being delayed due to other data from LCHs with higher LCH priority


Topics relative to XR-specific capacity issues was raised as mentioned above. In this contribution,” Logical Channel Prioritization (LCP) enhancements” and “Delay information delivery from PDCP to MAC” are addressed.
2. Discussion
In the RAN2#125bis meeting [1], the following objectives were noted:
· whether/how to resolve the issue of data with low remaining time being delayed due to other data from LCHs with higher LCH priority
To support enhancement for scheduling, the following issues need to be further considered:
1. Logical Channel Prioritization (LCP) enhancements,
2. Delay information delivery from PDCP layer to MAC layer.

1. 
2. 
2.1. Logical Channel Prioritization (LCP) enhancements
In Rel-18 XR, in order to meet delay requirements/avoid too late PDUs, Delay Status Report (DSR) has been well define. DSR allows the UE to bring PDU set-related delay information to gNB, and gNB can refer to these delay information to allocate resources for the UE.
However, even if the UE can be obtain resources in advance by using DSR, delay-critical data still cannot be transmitted immediately because the current uplink scheduling is based on Logical Channel Prioritization (LCP) as follows [2]:
	The Logical Channel Prioritization (LCP) procedure is applied whenever a new transmission is performed.
RRC controls the scheduling of uplink data by signalling for each logical channel per MAC entity:
-	priority where an increasing priority value indicates a lower priority level;
-	prioritisedBitRate which sets the Prioritized Bit Rate (PBR);
-	bucketSizeDuration which sets the Bucket Size Duration (BSD).
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-	allowedSCS-List which sets the allowed Subcarrier Spacing(s) for transmission;
-	maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;
-	configuredGrantType1Allowed which sets whether a configured grant Type 1 can be used for transmission;
-	allowedServingCells which sets the allowed cell(s) for transmission;
-	allowedCG-List which sets the allowed configured grant(s) for transmission;
-	allowedPHY-PriorityIndex which sets the allowed PHY priority index(es) of a dynamic grant for transmission;
-	allowedHARQ-mode which sets the allowed HARQ mode for transmission.



Currently, uplink scheduling is based on priority of logical channel. Logical channels with higher priority will be scheduled for transmission first. Therefore, based on the current LCP process, delay critical data may not be mapped to higher priority logical channels, which may cause delay requirements/avoidance of too late PDUs not be met.
In the RAN2#125bis meeting [1], the following objectives were noted:
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.

First of all, this objective should discuss with the following two scenarios:
1. Data that already with low remaining time before the LCH mapping,
2. Data with low remaining time after the LCH mapping
For data that already with low remaining time before the LCH mapping, can add the new LCP restrictions/LCH selection by Alt. 1 (e.g. data with low remaining time mapping to higher LCH).
For data with low remaining time after the LCH mapping, a potential problem needs to be considered, which is to continuously prioritize data with low remaining time, resulting in other data from LCHs with higher LCH priority not being transmitted. 
To solve this problem, Alt.2 can be used as a baseline. However, RAN2 should further study whether the low priority LCH data with low remaining time can be prioritized over higher priority LCH data.
Observation 1: RAN2 should discuss with the following two scenarios:
1. Data that already with low remaining time before the LCH mapping,
2. Data with low remaining time after the LCH mapping
Proposal 1: For data that already with low remaining time before the LCH mapping, can use the enhance LCP restrictions/ LCH selection (e.g. data with low remaining time mapping to higher LCH).
Observation 2: Continuously prioritize data with lower remaining time, resulting in other data from LCHs with higher LCH priority not being transmitted.
Proposal 2: For data with low remaining time after the LCH mapping, Alt.2 can be used as a baseline. However, RAN2 should further study whether the low priority LCH data with low remaining time can be prioritized over higher priority LCH data.
2.2. Delay information delivery from PDCP layer to MAC layer
If add new mapping restriction/ LCH prioritization related to delay information for each logical channel, to handle LCP, the MAC layer must obtain delay information from PDCP layer. There are two possible solutions for obtaining delay information from the PDCP layer:
1. When remaining time (e.g. PDU discard timer) lower than the threshold, an indication to MAC layer is sent from PDCP layer,
2. The remaining time is sent from PDCP layer to MAC layer. 
For solution 1, it is simpler to implement. However, this solution cannot be more further justify more urgent data. Solution 2 is more complex to implement, but this solution can identify which data are more urgent in delay, so as to avoid data being discarded and increase capacity.
Observation 3: There are two possible solutions for obtaining delay information from the PDCP layer:
1. When remaining time (e.g. PDU discard timer) lower than the threshold, an indication to MAC layer is sent from PDCP layer,
2. The remaining time is sent from PDCP layer to MAC layer. 
Proposal 3: RAN2 should consider the solution of obtaining delay information from PDCP layer to MAC layer.
3. Conclusion
The related proposals and observations from above discussions are below:
Observation 1: RAN2 should discuss with the following two scenario:
1. Data that already with low remaining time before the LCH mapping,
2. Data with low remaining time after the LCH mapping
Proposal 1: For data that already with low remaining time before the LCH mapping, can use the enhance LCP restrictions/ LCH selection (e.g. data with low remaining time mapping to higher LCH).
Observation 2: Continuously prioritize data with lower remaining time, resulting in other data from LCHs with higher LCH priority not being transmitted.
Proposal 2: For data with low remaining time after the LCH mapping, Alt.2 can be used as a baseline. However, RAN2 should further study whether the low priority LCH data with low remaining time can be prioritized over higher priority LCH data.
Observation 3: There are two possible solutions for obtaining delay information from the PDCP layer:
3. When remaining time (e.g. PDU discard timer) lower than the threshold, an indication to MAC layer is sent from PDCP layer,
4. The remaining time is sent from PDCP layer to MAC layer. 
Proposal 3: RAN2 should consider the solution of obtaining delay information from PDCP layer to MAC layer.
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