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1. Introduction
In RAN2#120 meeting, agreements [1] on PDU prioritization and BSR enhancement were made as below: 
	If delay-aware LCP is introduced, need the ability to turn it off.
SRBs not impacted.
Not considered further unless fundamental issues are identified.

RAN2 will introduce data volume information associated with delay information (e.g. remaining time) in a MAC CE. FFS if this is extension of BSR or new format. FFS how to do that (e.g. what exactly is reported) and how to ensure this information is up-to-date e.g. considering UL scheduling delay. 


In this contribution, we will provide our views on the enhancement of LCP prioritization.
2. Discussion
2.1 LCP procedure based on the importance
In RAN2 #120 meeting, several alternatives for mapping PDU Sets to DRBs and LCHs were discussed. And for a QoS flow, there may be 2 options for mapping PDU Sets to LCHs:
· Option 1: 1 to M mapping. PDU Sets belonging to a QoS flow are mapped to multiple LCHs based on the importance of the PDU Set.
· Option 2: 1 to 1 mapping. PDU Sets belonging to a QoS flow but with different importance are mapped to a single LCH.
For option 1, PDU Sets with different importance are mapped to different logical channels, each of which has its own logical channel configurations (i.e., LogicalChannelConfig), so no LCP enhancement is required for this case.
According to the Replay LS from SA2 [2], it’s agreed by SA2 that all the PDU Sets within a QoS flow should apply the same PSER, PSDB and PSIHI, and the PDU Set importance of the different PDU Sets within one QoS flow can be different. As we can see, PDU Sets in the same QoS flow should have the same delay requirements. Thus, for option 2, we don’t think PDU Sets with higher importance but later arrival should be multiplexed before PDU Sets with lower importance but earlier arrival when performing the LCP procedure, since it shall bring extra delay for the PDU Sets with lower importance. Furthermore, if in-sequence delivery to upper layer is required, it’s not a good idea to change the order of the PDU Sets when performing LCP, even if some PDU Sets may be more important.
Based on the analysis above, we propose that there is no need to enhance the LCP procedure to handle PDU Sets of the same QoS flow differently.
Proposal 1: No LCP enhancement is required for handling the PDU Sets of the same QoS flow differently.

2.2 Delay awareness LCP procedure
Although it was agreed in the last meeting that delay-aware LCP is not considered further unless fundamental issues are identified, we still think that the fundamental issues are not fully discussed.
In RAN2#120 meeting, it was agreed that data volume information associated with delay information (e.g. remaining time) shall be reported in a MAC CE. Although the network can schedule UE with delayed data timely when the remaining delay budget and/or the delayed buffer size of the buffered data is reported, the current LCP procedure, which is based on the priority of the LCHs, cannot guarantee that delayed data shall be multiplexed in the corresponding MAC PDU, which may still lead to certain PDUs/PDU Sets exceeding the PDB/PSDB. For example, assumed that LCH1 has a higher priority than LCH2. UE has reported the delay information of LCH2, and a UL grant, which is originally intended to schedule delay data of LCH2, has been assigned to the UE. However, before performing the LCP procedure, new data is coming to the LCH1. Since LCH1 has higher priority than LCH2, the resources shall be allocated to LCH1 first, which may cause insufficient resources to transmit the delayed data of LCH2.
[bookmark: _GoBack]Observation 1: Even when UL grant is scheduled based on the delay information reported by UE, current LCP procedure cannot guarantee that delayed data shall be multiplexed in the corresponding MAC PDU, which may still lead to certain PDU Set exceeding the PDB/PSDB.

Based on the analysis above, we propose that the remaining delay budget of the buffered data may also be taken into account when performing the LCP procedure. In one option, different priority values for delayed data and non-delayed data can be assigned to an LCH, e.g., delayed data shall have a higher (may not be the highest) priority when performing LCP. In another option, a new field indicating whether delayed data should be multiplexed with a higher or highest priority can be introduced in the DCI. The field shall be set to true when the corresponding UL grant is intended to schedule the delayed data first.
It should be noted that assigning different priority values for delayed data and non-delayed data of an LCH shall not impact the legacy behaviour, that is, for an LCH, the data that comes early shall be multiplexed in the MAC PDU before the data that comes late. Instead, it shall impact the priority order between different logical channels. Taking the previous assumption for example, delayed data of LCH2 shall have a higher priority than LCH1, and LCH1 shall have a higher priority than non-delayed data of LCH2.
Proposal 2: RAN2 to support delay awareness LCP procedure, and different priority values for delayed data and non-delayed data of an LCP can be considered.

Based on proposal 2, we should distinguish whether a packet is delayed or not when performing the LCP procedure. For this, a threshold can be configured. If the delay of a packet exceeds the threshold, or the remaining delay budget of the packet is less than the threshold, the packet shall be considered as delayed data. Otherwise, it is non-delayed data. In another option, a timer can be configured. At reception of a packet (e.g., PDCP SDU or PDU Set) from upper layers, start the timer associated with this packet. When the timer expires, the packet is considered as delayed data. Otherwise, the packet is considered as non-delayed data.
Proposal 3: For delay awareness LCP procedure, a threshold or a timer may be introduced to distinguish whether a packet is delayed data or not.

3. Conclusion
In this paper, we provide our view on the LCP prioritization, and have the following proposals:
Proposal 1: No LCP enhancement is required for handling the PDU Sets of the same QoS flow differently.

Observation 1: Even when UL grant is scheduled based on the delay information reported by UE, current LCP procedure cannot guarantee that delayed data shall be multiplexed in the corresponding MAC PDU, which may still lead to certain PDU Set exceeding the PDB/PSDB.
Proposal 2: RAN2 to support delay awareness LCP procedure, and different priority values for delayed data and non-delayed data of an LCP can be considered.
Proposal 3: For delay awareness LCP procedure, a threshold or a timer may be introduced to distinguish whether a packet is delayed data or not.
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