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1 Introduction

In RAN2#96, following working assumption was reached:
· Support the No concatenation in RLC solution (R2-169092)

In previous meetings, following agreement was reached [1]:

· MAC sub-headers placement with respect to the MAC payload can be determined once the rest of the U-plane is more stable.
· RAN2 should consider both the processing of both the transmitter and the receiver when evaluating whether to divert from the LTE-baseline.
In this paper, we discuss the MAC CE placement based on discussions in previous meetings.

2 Discussion

Based on the working assumption, the MAC subheader is placed next to the MAC payload. The placement of MAC CEs are not yet defined. In NR, one motivation of layer 2 PDU optimization is to enable preprocessing of PDUs to meet stringent processing delay requirement at Tx side. Under this requirement, the amount of real time processing required before the PHY can start transmitting shall be reduced. 
Considering the MAC CE placement from Tx side perspective, the current LTE assumption – MAC CE is always placed at the beginning of the MAC PDU, shall be revisited if the start of the MAC PDU is pre-processed. The reason is that certain MAC CEs relies on real time information, e.g. BSR is computed based on LCP outcome and thus can only be computed after the grant is decoded at the UE. When the processing deadline is strict, these MAC CEs may not be fully available when the transmission starts. In other words, it may not be feasible to place these MAC CEs at the beginning of the MAC PDU. 

On the other hand, some MAC CEs can be easily pre-processed, e.g. RNTI, and can be pre-computed. Therefore it is possible to place these MAC CEs at any position, e.g. at the beginning, middle, and end of MAC PDUs.
Observation 1: MAC CEs can be categorized by offline CE and real time CE. Offline CEs are MAC CEs that can be processed offline, e.g. RNTI. Real time CEs are MAC CEs that can be processed only based on real time information after UL grant information becomes available, e.g. BSR.

From Rx side perspective, there are several aspects to consider for the CE placement issue:

· A flexible CE placement, e.g. allowing MAC CE placed in the middle of MAC PDU, increases the difficulty of parallel processing. It is desired not to spread CEs to reduce processing overhead.

· Some CEs, e.g. RNTI, are desired to be placed at the beginning of a MAC PDU to reduce processing delay at Rx side.
Proposal 1: CEs shall either be at the front or the back of MAC PDUs to simplify Rx side processing, i.e., no CEs are allowed in the middle of the MAC PDU

Proposal 2: Each CE type shall be defined to be either in the front or back of the MAC PDU based on the processing requirements.

Proposal 3: RAN2 shall determine at stage 3 whether MAC CEs are all at the front or some are allowed to be at the back to optimize Tx side processing.
3 Summary
Observation 1: MAC CEs can be categorized by offline CE and real time CE. Offline CEs are MAC CEs that can be processed offline, e.g. RNTI. Real time CEs are MAC CEs that can be processed only based on real time information after UL grant information becomes available, e.g. BSR.

Proposal 1: CEs shall either be at the front or the back of MAC PDUs to simplify Rx side processing, i.e., no CEs are allowed in the middle of the MAC PDU

Proposal 2: Each CE type shall be defined to be either in the front or back of the MAC PDU based on the processing requirements
Proposal 3: RAN2 shall determine at stage 3 whether MAC CEs are all at the front or some are allowed to be at the back to optimize Tx side processing
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