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Introduction
[bookmark: _Ref178064866]Even though many agreements for prioritization among CG, DG and SR were made in the last meeting as shown below, the email discussion identified that there is one more missing case, i.e., prioritization considering MAC CE. This contribution discusses priority determination with MAC CE.
	For CGCG conflicts, and CGDG conflicts, the priority value of an uplink grant (UL-SCH resource) is the highest priority of the LCHs that is multiplexed or can be multiplexed in MAC PDU, taking into account LCH restrictions and data availability. 
If PUCCH resource for an SR’s transmission occasion overlaps a UL-SCH resource, SR’s transmission is allowed (prioritized) based on a comparison of priority of the LCH that triggered the SR and a priority value for the UL-SCH resource (where the priority value is determined as in previous agreement), if the priority of the LCH that triggered the SR is higher.
For CG-CG conflict with equal priority, prioritization is up to UE implementation.
For SR-Data conflict with equal priority, UL-SCH (i.e. data) is prioritized.



[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
According to the LCP procedure as shown in below box, when the MAC entity receives a UL grant, the LCP allocates the UL grant to a MAC CE first whose priority is higher than a logical channel, and then the remaining UL grant is distributed to all logical channels having data for transmission. So far, there are no RAN2 agreements for prioritization with MAC CE and the MAC CE should be included into the MAC PDU whenever there is a MAC CE to be transmitted and an available UL grant regardless of whether the UL grant is for multiplexing higher priority logical channels or lower priority logical channels. 
Observation 1. The MAC CE should be included into a MAC PDU regardless of whether the UL grant for a MAC PDU is to multiplex higher priority logical channels or lower priority logical channels. 
	Logical channels shall be prioritised in accordance with the following order (highest priority listed first):
-	C-RNTI MAC CE or data from UL-CCCH;
-	Configured Grant Confirmation MAC CE;
-	MAC CE for BSR, with exception of BSR included for padding;
-	Single Entry PHR MAC CE or Multiple Entry PHR MAC CE;
-	data from any Logical Channel, except data from UL-CCCH;
-	MAC CE for Recommended bit rate query;
-	MAC CE for BSR included for padding.



With the observation 1, when a configured grant for multiplexing lower priority logical channels is received, a MAC CE and data from the lower priority of a logical channel are multiplexed in the MAC PDU. The problem is that if a dynamic grant for multiplexing higher priority logical channels is received, i.e., CG and DG conflict, the MAC PDU generated by this dynamic grant should have data only from higher priority of logical channels. In this condition, the MAC PDU having a MAC CE and data from lower priority logical channel is deprioritized according the RAN2 agreement. This means that the MAC CE may also not be transmitted and discarded if the deprioritized MAC PDU having a MAC CE is not transmitted until a configured grant timer expires. 
Observation 2. The MAC PDU having a MAC CE may be deprioritized and the MAC CE may not be transmitted and discarded. 

Given that some MAC CEs, e.g., BSR and PHR, has higher priority than logical channels, MAC CEs are useful information to the network and it is desirable to avoid a MAC CE discarded or delayed by de-prioritization. For this, the following options can be considered for prioritization with MAC CEs:
- Option 1. MAC CE priority is considered in addition to the current agreement (yellow highlight above); i.e., the priority of an uplink grant is the highest priority of MAC CE and LCHs that are multiplexed.
- Option 2. MAC CE is only allowed to be multiplexed with data from higher priority of logical channels;
- Option 3. Including the MAC CE, which is in the deprioritized MAC PDU, in the prioritized MAC PDU.

In option 1, it is still allowed a MAC CE to be multiplexed with data from the lower logical channel in a MAC PDU. In the CG and DG conflict scenario explained above, this MAC PDU is prioritized over the MAC PDU having data from the higher priority of logical channels because the priority of a MAC CE is higher than priority of a logical channel. However, this makes another problem. For example, even though the network gives a dynamic grant for URLLC data, the MAC PDU having URLLC data can be deprioritized by the MAC CE and not be transmitted. This means that URLLC service may not be satisfied due to the MAC PDU having a MAC CE and data from lower priority of logical channel, but we think that satisfying URLLC service is more important.
Option 2, on the other hand, can avoid to be multiplexed with a MAC CE and data from lower priority of logical channels in a MAC PDU and URLLC service should not be interrupted by the MAC CE. However, option 2 delays the MAC CE transmission until the UL grant for higher priority of logical channels is received. As a result of option 2, the MAC CE may not be transmitted to the network on time and outdated contents of MAC CE could be delivered unnecessarily. Thus, option 1 and option 2 cause another side effects and the current agreements (yellow highlight above) for prioritization are sufficient. 
Observation 3. If a MAC CE is considered for determining prioritization, another side effect may not be avoided. 
Proposal 1. The MAC CE should not be considered for determining prioritization, i.e., the agreements for prioritization made in the RAN2#108 is sufficient.

Even with the proposal 1, however, there is one remaining case that the deprioritized MAC PDU has a MAC CE. We think that option 3 can resolve the problem. When the MAC PDU having a MAC CE is deprioritized, option 3 allows the MAC CE in the deprioritized MAC PDU to be included in the prioritized MAC PDU. The MAC CE can be transmitted with data from the higher priority of logical channels.
Proposal 2. If the deprioritized MAC PDU has a MAC CE whose priority is higher than priority of logical channels, this MAC CE should be included in the prioritized MAC PDU.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
We discussed priority determination with MAC CE and propose the following observation and proposal:
Observation 1. The MAC CE should be included into a MAC PDU regardless of whether the UL grant for a MAC PDU is to multiplex higher priority logical channels or lower priority logical channels. 
Observation 2. The MAC PDU having a MAC CE may be deprioritized and the MAC CE may not be transmitted and discarded. 
Observation 3. If a MAC CE is considered for determining prioritization, another side effect may not be avoided. 
Proposal 1. The MAC CE should not be considered for determining prioritization, i.e., the agreements for prioritization made in the RAN2#108 is sufficient.
Proposal 2. If the deprioritized MAC PDU has a MAC CE whose priority is higher than priority of logical channels, this MAC CE should be included in the prioritized MAC PDU.


