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1 Introduction

At January RAN2#NR Ad hoc, the following agreement regarding user plane was made [1]:
Agreements

1
As in LTE the UEs shall not send padding if there is data available and the remaining TB size is greater than X bytes (actual number can be discussed later when header sizes are known. In LTE X = 7 bytes)

2
MAC CEs are not placed in the middle of the MAC PDU but at the beginning or at the end (placement can be decided later)

3
Working assumption on no RLC concatenation taken at RAN2#96 is confirmed (i.e. concatenation of RLC PDUs is performed in MAC)

In this contribution, we discuss the concatenation at MAC layer.
2 Discussion

The current working assumption has a header format as below:
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Figure 1: working assumption header format

As concatenation is removed from RLC, MAC subheaders are added per IP packet, resulting in higher processing overhead and also MAC layer communication overhead.

Observation 1: At peak throughput, processing load in MAC is high as MAC subheader is per IP packet
The easiest way to address the processing concern is to reduce number of MAC subheaders to be processed for concatenated MAC SDUs in the protocol stack. Figure 2 shows an example where MAC multiplexes two logical channels with 3 and 2 IP packets, respectively. The information associated with each MAC SDUs including length and LCID can be carried in a MAC concatenation subheader. 
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Figure 2: MAC concatenation

Proposal 1: MAC concatenates MAC SDUs with the same LCID.

Proposal 2: MAC supports concatenation subheader that contains information necessary to determine the length of each concatenated MAC SDUs associated with the concatenation subheader.
Additionally, we believe the concatenation header can be further optimized. We learned from existing LTE implementation that most packets at RLC from the same logical channel have the same length, as most IP packets are generated at MTU size, e.g. by TCP. We believe that the same applies for data radio bearer at peak data rate in NR. That is, most MAC SDUs (after adding fixed size PDCP and RLC headers to MTU size IP frame) will be of the same size.

Observation 2: Most packets from the same LC have the same length for eMBB DRB assuming TCP is the major traffic.
Proposal 3: Further optimization should be considered for scenarios when most packets have the same length in the MAC subheader.
3 Summary
Observation 1: At peak throughput, processing load in MAC is high as MAC subheader is per IP packet

Observation 2: Most packets from the same LC have the same length for eMBB DRB assuming TCP is the major traffic.

Proposal 1: MAC concatenates MAC SDUs with the same LCID.

Proposal 2: MAC supports concatenation subheader that contains information necessary to determine the length of each concatenated MAC SDUs associated with the concatenation subheader.
Proposal 3: Further optimization should be considered for scenarios when most packets have the same length in the MAC subheader.
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