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Discussion on the potential issue to handle the prioritization between MAC CEs and URLLC data in uplink has taken place during RAN2#105 meeting, with reference to the email discussion summary [104#39] [1]. However, no consensus was reached on whether such a prioritization is needed and whether a standardized solution is required.
Based on the previous discussions [2]-[6], a number of companies mentioned the problem that, for URLLC data transmission, the current LCP procedure will cause unnecessary delay and segmentation by always prioritizing some MAC CEs.
In this contribution, we summarize the solutions, analyze the advantages and disadvantages for each and provide our conclusions.
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In 38.321, most MAC CEs have higher priority than data from logical channels except for CCCH. Specifically, the priority order is shown as follows:
	Logical channels shall be prioritized 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.


Based on the above, in the LCP procedure, MAC always allocates resources to MAC CEs first rather than data from logical channels. Given that the BSR MAC CE and PHR MAC CE in NR could be large and the IIoT traffic usually has very strict delay requirements, unnecessary delay and segmentation could be caused by the current LCP procedure.
To solve the above problem, three main methods have been proposed and are listed below:
1) Network implementation [2][4][6]: gNB implementation could allocate sufficient resource to accommodate those MAC CEs together with URLLC data. Both delay and segmentation problems could be handled. However, if the network always allocates extra resources to avoid this problem, it is a huge waste of resources, as the network can never fully predict MAC CEs. It results in a serious reduction in resource efficiency as well.
2) Introducing LCP restriction [2][4][5][6]: in this context, the LCP restriction should be used to avoid the MAC CE to be included for some resources, e.g. configured grant for URLLC. Then URLLC data can use the resource exclusively. This method has less specification impact because it just extends the LCP restrictions (which has been used by LCHs) to cover MAC CEs. However, it implies the MAC CE is not allowed for transmission on this UL resource even if there is no upcoming URLLC data for transmission.
3) Introducing priority to MAC CE [2][3][5][6]: MAC CE can have its priority, which would not be hard-written, as in legacy. LCP can compare the priorities of data and MAC CE to decide which one is included in the MAC PDU. Even if an LCH (e.g., configured for URLLC services) has a higher priority than a MAC CE (e.g., a MAC CE carrying less urgent information), the MAC CE can still be transmitted if UL resource remains after allocation to the LCH. Hence, we think introducing priority to MAC CEs is a better candidate from a resource efficiency point of view.
We summarize the pros and cons of each solution below:
	
	PRO
	CON

	Network implementation
	No standard requirement
	Reduce resource efficiency

	Introducing LCP restriction
	Less specification impact
	May reduce resource efficiency

	Introducing priority to MAC CE
	High efficiency
	More specification impact


From the above analysis, it appears that the priority-based approach is the most efficient while enhancing the existing, hard-written, concept in MAC CE priorities. We therefore make the following proposal.
Proposal 1: The legacy hard-written LCP prioritization among MAC CEs and between MAC CEs and LCH should be enhanced to handle the unnecessary delay and segmentation in the current LCP procedure for URLLC data.
We discuss below priorities of the MAC CEs which priority is currently higher than UL-SCH in the above Rel-15 LCP priority ordering.
BSR MAC CE
The determination of the priority of a BSR MAC CE carrying a regular or periodic BSR should be straight forward: it is equal to the priority of the LCH that triggered the BSR (per Rel-15 definition). 
Proposal 2: The priority of a BSR MAC CE carrying a regular or periodic BSR is equal to the priority of the LCH that triggered the BSR.
PHR MAC CE
To fully exploit the benefits of 5G spectrum in high frequencies, a power control (PC) in the uplink should be well monitored. Uplink power control is intended to provide each user with an acceptable connection by eliminating unnecessary interference, especially for the IIoT case. In most scenarios, timely PHR MAC CE reporting can improve the overall performance of the system. Hence, differentiating the PHR trigger source is beneficial. For example, if PHR is triggered by the periodic timer, PHR MAC CE can take lower priority than a URLLC data transmission. For other trigger sources, PHR MAC CE should be prioritized over the URLLC data transmission.
Proposal 3: RAN2 should consider differentiating the PHR MAC CE priority based on the PHR trigger: PHR triggered by the periodic timer should not be prioritized over URLLC data.
C-RNTI MAC CE
This MAC CE is used for contention resolution during the Random Access procedure and should obviously be included in the UL grant provided for Msg3, even if the UE has URLLC data to send. Hence the priority of the C-RNTI MAC CE should remain at highest priority.
Proposal 4: The C-RNTI MAC CE remains at highest priority.
CG confirmation MAC CE
This MAC CE is not necessarily linked with an LCH priority and is only one byte. Therefore it has little impact on the segmentation issue and, for simplicity, its priority can remain unchanged.
Proposal 5: The CG confirmation MAC CE remains at highest priority.
3. Conclusion
In this contribution, open issues for unnecessary delay and prioritization setting between MAC CE and URLLC data are discussed.
Based on the above analysis, the following proposals are made. 
Proposal 1: The legacy hard-written LCP prioritization among MAC CEs and between MAC CEs and LCH should be enhanced to handle the unnecessary delay and segmentation in the current LCP procedure for URLLC data.
[bookmark: _GoBack]Proposal 2: The priority of a BSR MAC CE carrying a regular or periodic BSR is equal to the priority of the LCH that triggered the BSR.
Proposal 3: RAN2 should consider differentiating the PHR MAC CE priority based on the PHR trigger: PHR triggered by the periodic timer should not be prioritized over URLLC data.
Proposal 4: The C-RNTI MAC CE remains at highest priority.
Proposal 5: The CG confirmation MAC CE remains at highest priority.
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