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1 Introduction

At RAN2#96, the following working assumption regarding user plane was made [1]:
Working assumption:

-
Support the No concatenation in RLC solution (R2-169092)

=>
Aim is to confirm, or otherwise, the working assumption at the January ad hoc

It was well understood that, in summary, this solution has two general benefits:

· Allowing multiple Tx side preprocessing options to address UL timeline requirement, and 

· Supporting various CU/DU split options [2]. 
In this contribution, we discuss the Rx side processing optimization aspect at MAC layer.
2 Discussion

In the current working assumption, at RLC and MAC layer, one very important advantage of removing RLC concatenation design [2] is the benefit of allowing parallel PHY/MAC Tx side processing for UL CA/UL MIMO when deemed necessary, i.e. due to Tx processing timeline requirement. [2]
Observation 1: Current working assumption is optimized for Tx preprocessing at MAC layer

There is a tradeoff for Tx vs Rx side processing due to the above decisions for MAC header processing. As concatenation is removed from RLC, MAC subheaders are added per IP packet, resulting in higher processing overhead for the Rx side.

Observation 2: At peak throughput, Rx processing load is high as MAC subheader is per IP packet in MAC

The easiest way to address the Rx side processing concern is to concatenate the packets in the protocol stack, e.g. in RLC as in LTE. 
Proposal 1: U-plane should allow concatenation on Tx side where possible to reduce the per packet processing requirements on the Rx side

Proposal 2: Given current agreements, MAC concatenation should be supported
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 3: Most packets from the same LC have the same length for eMBB DRB assuming TCP downloading is the major traffic

Proposal 3: Further optimization should be considered  for scenarios when most packets have the same length in the concatenation header
3 Summary
Observation 1: Current working assumption is optimized for Tx preprocessing at MAC layer

Observation 2: At peak throughput, Rx processing load is high as MAC subheader is per IP packet in MAC

Observation 3: Most packets from the same LC have the same length for eMBB DRB assuming TCP downloading is the major traffic

Proposal 1: U-plane should allow concatenation on Tx side where possible to reduce the per packet processing requirements on the Rx side

Proposal 2: Given current agreements, MAC concatenation should be supported

Proposal 3: Further optimization should be considered  for scenarios when most packets have the same length in the concatenation header
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