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1 Introduction

In the last RAN2 meeting the priority of BSR MAC Control Elements (CE) has been discussed and some agreements have been made. This contribution tries to take a broader look at the issue and discusses the prioritization of MAC CEs for uplink transmissions in more general. The aim is to trigger discussions within RAN2 on that issue. 

2 Discussion

Recent discussions on the priority handling of MAC control elements were so far only focused on the BSR MAC control elements. Following has been agreed and captured in TS36.321:

· 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
Even though not officially agreed and captured yet, we think, that it’s also a common understanding that the C-RNTI MAC CE has a higher priority than DRBs and SRBs, since contention resolution is done based on it. This was also the assumption/conclusion in the handover complete transmission discussion [2]. One can note that already today there is a different priority handling for different MAC CEs. In the following we discuss the general priority handling of MAC CEs, which UE can follow during the logical channel prioritization procedure.  

Currently there are 3 types of MAC Control Elements defined for UL-SCH, i.e. BSR MAC CEs, power headroom CE and C-RNTI CE. In future there might be more control elements added, e.g. a flow control MAC CE. Even though padding is also indicated by means of a MAC CE it’s not further considered for the discussion of the priority handling. In our view it’s obvious that all MAC CEs have a higher priority than DRBs. This will ensure that the control information is transmitted as soon as possible when triggered. What needs to be further discussed is the priority of MAC control elements with respect to SRBs. In our opinion there is no need to further distinguish between high priority and low priority SRBs.

Proposal: All MAC control elements have a higher priority than DRBs (U-Plane Logical Channels).

As already mentioned before according to the current agreements different MAC CEs have a different priority with respect to SRBs. Furthermore the priority of a MAC CE may depend on the scenario. For example it is agreed that MAC CEs for BSR have a lower priority than SRB at serving cell change, however it’s not clear yet that BSR CEs have in all scenarios a lower priority than SRBs. In some scenarios it might be beneficial to prioritize BSR CEs over SRBs, e.g. UL data resuming. In order to have a general priority handling of the MAC control elements, we see currently two different approaches, which will be outlined in the following.  

In the first approach a default priority for all MAC CEs is specified. Exceptions to this default priority, i.e. priority of a MAC CEs in specific scenarios, will be also captured in the specifications. One example of this approach would be to specify that all MAC CEs have the highest priority, i.e. a higher priority than DRBs and SRBs. It would be then further specified that at serving cell change BSR MAC CEs have a lower priority than SRBs, as already agreed.

The obvious benefit of the first approach is, that no additional signalling as well as no additional testing effort is implied by this solution. However since the priority of MAC CE might depend on the use case, e.g. priority of BSR CE at serving cell change, the logical channel prioritization procedure might be complicated a bit.

The second approach allows the network more flexibility by configuring a relative priority of each MAC control elements with respect to SRBs. The configuration would be for example done at RRC connection setup respectively RRC connection reconfiguration. Since the number of MAC CEs is small, the additional signalling overhead would be also kept within reasonable limits.  Of course there could be signalling optimizations envisaged in order to further reduce the overhead. For example the MAC CEs could be listed in a specific order, like already done in table 6.2.1-2 of TS36.321, and the network would only signal the boundary within this list between MAC CEs having higher priority than SRBs and those MAC CEs having a lower priority than SRBs.  This would further reduce the signalling overhead. 

Main benefit of the second approach is the flexibility provided to the network by allowing to configure the priority of a MAC CE with respect to SRBs according to the operator strategy. Some operator might for example want to prioritize the BSR CEs or Power headroom CE over SRBs in order to allow for a more efficient scheduling. Also the logical channel prioritization procedure might be simpler from implementation point of view, since the priority of a MAC CEs is given by the configuration and doesn’t depend on the scenario. 
However on the downside the second approach requires more signalling and also testing effort compared to the first approach. Furthermore it should be discussed within RAN2 whether the flexibility provided by the second approach is really required. 

3 Conclusion 

This contribution addresses the prioritization handling of MAC CEs for uplink transmissions. It’s proposed that RAN2 discusses the issue based on this contribution 
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