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1
Introduction
Following agreements on the LCP procedure for NR have been made in the NR#AH meeting: 
Agreements:

1.
At least numerology and TTI length are included /taken into account for restriction for LCP.  

FFS if any other parameters need to be considered for LCP

FFS how LCP is modelled

FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC

This document is discussing the prioritization and mapping of MAC CE(s) during the LCP procedure.
2
Discussion
In the LCP procedure standardized for LTE – which is the baseline for the NR LCP procedure – MAC CEs are generally prioritized over data from Logical channels (apart from padding BSR and UL-CCCH). The corresponding part from TS36.321 is copied here for reference:
For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:

-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for SPS confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;

-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.
Typically, URLLC services have strict requirements in terms of latency. As shown above, most of MAC CEs (except MAC CEs for padding BSR and padding Sidelink BSR) have higher priority than logical channels. If the UE receives an UL grant on a specific numerology/TTI mainly used to include delay-sensitive data (e.g. URLLC), it needs to be discussed whether MAC CE should be included respectively prioritized over data in that numerology or not. Inclusion of MAC CE within the UL grant intended for delay-critical data could imply UE not being able to include all the data within the UL grant. This may result in extra delay for URLLC data packets. Consequently, the UE may fail to meet the latency requirement for URLLC. Therefore in this case, it may be beneficial to grant the logical channel for URLLC with higher priority than MAC CEs. 
Similar scenario could be foreseen for the case of grant-free transmissions. Since grant-free uplink transmissions allow UE to immediately perform uplink transmissions without requesting and receiving a corresponding resource allocation from the gNB, a significant delay reduction can be achieved. We assume that grant-free uplink transmissions are only allowed for certain delay-critical logical channels, e.g. URLLC. In order to avoid the same problems as described above, data of logical channels using the grant-free scheduling mode should be prioritized over MAC CE(s). 

Proposal1: It should be possible to prioritize data of logical channels, e.g. URLLC, over MAC CE(s) for certain scenarios.

The issue can be for example addressed by one of the following solutions:

·  The relative priority order between MAC CEs and (data) logical channels can be defined differently for different numerologies/TTI(s) or scheduling modes (grant-free/grant-based), i.e. URLLC data prioritized over MAC CE(s)
·  Mapping restrictions for MAC CE(s) or introduced similar to the logical channel restriction, i.e. MAC CE(s) are configured with allowed numerology/TTI 
Proposal2: RAN2 is asked to discuss different solutions for mapping/prioritization of MAC CEs during LCP procedure   

In general the network, i.e. gNB, benefits from receiving MAC control elements as quickly as possible, e.g. for uplink scheduling keeping the reporting delay for BSR and PHR is important. That was for example one reason to place MAC CE(s) at the beginning of a MAC PDU in LTE, i.e. receiver can feed this information quickly towards the uplink scheduler.  For LTE CA case, it’s up to UE implementation in which TBs/carriers MAC CE(s) are transmitted given TTI length is same across all carriers and QoS is assumed to be the same for all carriers.
For NR however different carries may have a different TTI length/numerology. Therefore in cases where the UE is scheduled for transmission of multiple transport blocks at the same time, it would be beneficial to map MAC control elements to the transport block using the smallest TTI length respectively HARQ RTT. This will ensure that MAC CEs are received with the shortest delay, so that the gNB can make use of the information carried in the MAC CEs as quickly as possible.

Proposal3: For the case that UE receives multiple UL grants concurrently, MAC CE(s) should be transmitted on the carrier with the shortest TTI length/HARQ RTT.
3
Conclusion
This contribution is discussing the prioritization and mapping of MAC CE(s) during the LCP procedure. It is proposed to agree on the following:

Proposal1: It should be possible to prioritize data of logical channels, e.g. URLLC, over MAC CE(s) for certain scenarios.
Proposal2: RAN2 is asked to discuss different solutions for mapping/prioritization of MAC CEs during LCP procedure
Proposal3: For the case that UE receives multiple UL grants concurrently, MAC CE(s) should be transmitted on the carrier with the shortest TTI length/HARQ RTT.
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