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Discussion and decision
1 Introduction

The priorities between MAC CEs and DCCH messages are not entirely clear yet. In 5.4.3.1 of 36.321 It is stated as followings.

MAC control elements for BSR, with exception of Padding BSR, have higher priority than U-plane Logical Channels. 

At serving cell change, the first UL-DCCH MAC SDU to be transmitted in the new cell has higher priority than MAC control elements for BSR. 

Above statement does not address e.g. priorities between a certain MAC CE and other DCCH MAC SDUs. In this paper, two issues are discussed.

· The priorities between MAC CEs

· The priorities between MAC CEs and DCCH MAC SDUs
2 Discussion
Priority handling between MAC CEs 
There are three MAC CEs currently defined. 
· MAC CE for BSR except padding BSR

· MAC CE for PHR
· MAC CE for padding BSR

By the definition, padding BSR shall have the lowest priority. The priority between BSR and PHR should be decided based on which one is more important to scheduler. Scheduler is still able to schedule a UE without PHR with a little bit less efficiency.The risk, if the scheduler does not have PHR, is that the scheduler could schedule a UE with more resource and higher MCS than UE can handle. On the other hand, if the scheduler does not have BSR, scheduler wouldn’t schedule the UE at all.  
Proposal 1: MAC CE for BSR except padding BSR has higher priority than MAC CE for PHR. 

Priority handling between BSR and DCCH MAC SDU 
Following is the list of UL DCCH MAC SDUs currently defined

· MeasurementReport 

· RRCConnectionReconfigurationComplete, 

· RRCConnectionReconfigurationFailure, 

· RRCConnectionReestablishmentComplete, 

· RRCConnectionSetupComplete, 

· RRCStatus, 

· securityModeComplete 

· SecurityModeFailure, 

· ueCapabilityInformation 

· ulInformationTransfer 

There might be thress approaches. 

· Approach 1 : All DCCH MAC SDUs have higher priority than BSR MAC CE

· Approach 2 : All DCCH MAC SDUs have lower priority than BSR MAC CE
· Approach 3: The first DCCH MAC SDU after handover has higher priority than BSR MAC CE. All other DCCH MAC SDUs has lower priority than BSR MAC CE. 
In approach 1, the risk is that scheduler might be forced to schedule a UE without knowing how much SRB data is to be served. If the size of UL DCCH messages are small, the scheduling inefficiency would be tolerable. However , number of UL DCCH message like RRCConnectionSetupComplete, ueCapabilityInformation, ulInformationTransfer could be hundreds of bytes. It seems not a good idea to schedule such big messages without BSR. 
In approach 2, the risk is that a critical UL DCCH message could be delayed due to BSR transmission. The concern is mainly on RRCConnectionReconfigurationComplete message. However, this seems not a big issue because ENB scheduler can gives sufficient UL grant when it detects a UE sends a dedicate preamble so that UE includes both the BSR and the RRCConnectionReconfigurationComplete message. Assigning four more bytes to a UE being handed over seems not a big problem. If a UE sends a common preamble, the UL grant will anyway be too small to include whole RCConnectionReconfigurationComplete message with or without BSR. We assume approach 2 could cause additional delay in limited cases but still feasible.

Approach 3 would be the best choice in performance point of view and the worst choice in the complexity point of view.
Priority handling between PHR and DCCH MAC SDU
To make a specification clean and simple, it is proposed to set the priority of PHR higher than DCCH MAC SDU. 
Proposal 2: MAC CE for PHR has in general higher priority than DCCH MAC SDU. 
3 Conclusion & recommendation
Provided that proposal 1 and proposal 2 are agreed, we see two alternatives for overall priority handling.

Alternative 1: BSR MAC CE > PHR MAC CE > UL DCCH MAC SDUs 
Alternative 2: The first UL DCCH MAC SDU to be transmitted in the new cell > BSR MAC CE > PHR MAC CE  > all other UL DCCH MAC SDUs 
Alternaitive 2 would be the better choice in performance point of view. But we think the performance gain is not big enough to justify the complexity. Authors propose to go for the alternative 1. A draft CR is in [1]. Even though the priority of C-RNTI MAC CE has not been discussed here, our assumption is that it has inherently the highest priority. This is also reflected in the draft CR. 
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