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1 Introduction
[bookmark: OLE_LINK59]Following is RAN2 #125bis agreements of scheduling enhancements of LCP (Logical Channel Prioritization). 
· 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.

In this document, we first justify the scenarios of LCP enhancements for XR traffic. Then possible enhancement directions of LCP are discussed and proposed. 
2 Discussion
2.1 Scenarios of LCP enhancements
In RAN2 #119bis, the use of PDU prioritization, i.e., PDU Set Importance (PSI), considered for LCP had been discussed as it is useful in certain scenarios (e.g. real-time streams), but there was no consensus. In RAN2 #120, delay-aware LCP was discussed and no consensus was made either due to the lack of evidence of improvement on system capacity. From our point of view, the need of enhancement of LCP and the UL RAN load are closely related. Three scenarios are justified below based on the system capacity and user experience. 
UL RAN load is light
When the UL RAN load is light, legacy NR LCP can have a good support of XR. That means each MAC SDU in LCHs can be transmitted before its delay budget runs out. Therefore, there is no need to enhance LCP for XR. In this case, if delay-aware LCP is introduced, it can be turned off.
UL RAN load is medium
In order to alleviate the impact of data arrival of a high-priority logical channel on data transmission of a lower-priority logical channel, the remaining delay budget of the data buffered in the LCH should be considered in the LCP procedure. From our point of view, the network side acquires updated delay information of buffered data at UE side via DSR (Delay Status Report) and gives an appropriate UL grant to accommodate these UL XR traffic. Then the UE can perform delay-aware LCP to optimize the UL radio resource scheduling in response to the received UL grant derived from the corresponding DSR. An efficient bandwidth allocation of bursty flows between LCHs can improve the system capacity. 
Observation 1: UE can perform delay-aware LCP to optimize the UL radio resource scheduling in response to the received UL grant derived from the corresponding DSR. 
Besides, we would like to point out that if more delay-critical XR data can be transmitted before their remaining delay budget run out, less PDCP discard occurs at the transmitting PDCP entity and the PDCP reordering delay at the receiving PDCP entity can be alleviated (i.e., SN gap is minimized.) Based on above discussion, it is worth to have FFS on delay-aware LCP for the enhancement of system capacity when the UL RAN load is medium. 
Observation 2: if more delay-critical XR data can be transmitted before their remaining delay budget run out, less PDCP discard occurs at the transmitting PDCP entity and the PDCP reordering delay at the receiving PDCP entity can be alleviated (i.e., SN gap is minimized.)  
Proposal 1: Delay-aware LCP is beneficial to optimize the system capacity, especially when UL RAN load is medium.
UL RAN load is heavy
When there is an UL RAN congestion, PDCP discard is considered as a solution to free up radio resources. An UE uses a dynamic information, PSI, for PDCP SDU discard in presence of congestion. When the discardTimer or the discardTimerForLowImportance expires for a PDCP SDU, the transmitting PDCP entity shall discard the PDCP SDU along with the corresponding PDCP Data PDU. It is worth to study the importance-aware LCP to avoid an “important” PDCP SDU’s discardTimer expires, so the possibility of dropping important PDU Sets at the transmitting PDCP entity can be minimized and a good user experience can be guaranteed. 
Observation 3: It is worth to study the importance-aware LCP to avoid an “important” PDCP SDU’s discardTimer expires, so the possibility of dropping important PDU Sets at the transmitting PDCP entity can be minimized and a good user experience can be guaranteed.  
Proposal 2: Importance-aware LCP is beneficial to minimize the dropping  of important PDU Sets at UE, especially when there is an UL RAN congestion.  
2.2 Possible enhancement directions of LCP
There are two sub-procedures of LCP, selection of logical channels and allocation of resources. In RAN2 #125bis, we had agreed that at least the following alternatives will be studied. 
Alternative 1: Enhance LCP restrictions/LCH selection.
It is a simple way to use RRC additionally controlling the LCP procedure by configuring mapping restrictions for each logical channel. For example, a delay-based restriction can be configured for delay-critical data, or a reliability-based restriction can be configured to minimize the retransmission possibility. However, since the granularity is a logical channel, the UL resources may not be well-utilized between logical channels, and it is only close to optimize the system capacity 
Alternative 2: Enhance LCH prioritization.
The granularity in alternative 2 may be one MAC SDU or one set of MAC SDUs belonging to one PDU Set. Delay-critical data in LCHs with lower priority can be prioritized on transmission to alleviate the impact of data arrival of a high-priority logical channel. However, this caused a larger complexity of UE computing, e.g., the sub-buffer implementation per LCH for delay-critical data or important data. 
Based on the above discussion, in order to enhance system capacity and user experience efficiently, we prefer Alternative 2, Enhance LCH prioritization, to be studied and analyzed for XR Enhancements Ph3.
Proposal 3: In order to enhance system capacity and user experience efficiently, we prefer Alternative 2, Enhance LCH prioritization, to be studied and analyzed for XR Enhancements Ph3. 
3 Conclusion
In this contribution, we conclude the following observations and proposals. 
Observation 1: UE can perform delay-aware LCP to optimize the UL radio resource scheduling in response to the received UL grant derived from the corresponding DSR. 
Observation 2: if more delay-critical XR data can be transmitted before their remaining delay budget run out, less PDCP discard occurs at the transmitting PDCP entity and the PDCP reordering delay at the receiving PDCP entity can be alleviated (i.e., SN gap is minimized.)  
Observation 3: It is worth to study the importance-aware LCP to avoid an “important” PDCP SDU’s discardTimer expires, so the possibility of dropping important PDU Sets at the transmitting PDCP entity can be minimized and a good user experience can be guaranteed.  

Proposal 1: Delay-aware LCP is beneficial to optimize the system capacity, especially when UL RAN load is medium.
Proposal 2: Importance-aware LCP is beneficial to minimize the dropping  of important PDU Sets at UE, especially when there is an UL RAN congestion.  
[bookmark: _GoBack]Proposal 3: In order to enhance system capacity and user experience efficiently, we prefer Alternative 2, Enhance LCH prioritization, to be studied and analyzed for XR Enhancements Ph3. 
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