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1.	Introduction
In LTE, user plane protocol is composed of three layers, i.e. PDCP, RLC, and MAC. This document provides our analysis on LTE user plane protocols, and suggests potential enhancement that can be considered in 5G protocol design.

2.	Considerations on LTE user plane protocols

MAC multiplexing
The main function of MAC is logical channel multiplexing. Data from different RBs are multiplexed into one MAC PDU. The question is why we have such a logical channel multiplexing functionality in MAC.
The logical channel multiplexing functionality was inherited from UMTS. In UMTS, multiplexing was essential because there was no buffer status reporting and each DCH carries variable rate of voice data. Thus, to achieve higher transmission efficiency, data from different DCHs are multiplexed into one MAC PDU based on the Transport Format Combination (TFC) Selection mechanism.
The Logical Channel Prioritization (LCP) procedure used in LTE is coming from the UMTS TFC selection mechanism. The difference between two is that the LCP procedure supports variable size of MAC SDUs, and guarantees minimum bit rate of each RB (i.e. PBR) to avoid starvation problem. In the beginning of LTE, the multiplexing function is thought to be still useful in that it provides some multiplexing gain.
However, we think multiplexing gain is not so big in LTE. The multiplexing gain may be noticeable if buffer status is not reported. But the LTE has a fancy BSR mechanism, by which the eNB can provide UL grant efficiently. That is, we would not lose transmission efficiency even if MAC multiplexing is not supported.
In addition, if we remove MAC multiplexing, following gains can be obtained:
· Reduced header overhead
· As data from only one logical channel is included in a MAC PDU, the number of LCID fields included in the MAC PDU can be reduced.
· The number of segmentation is reduced, and hence the total size of header field for the segmentation can be reduced.
· Simplified MAC PDU construction
· For each UL grant, MAC needs to interact with only one RLC, which makes PDU construction simple enough.
· Better QoS support for each RB
· As data from only one logical channel is included in a MAC PDU, the modulation and coding scheme can be adjusted to the RB
Therefore, we propose that 5G protocol does not support MAC multiplexing.
Proposal1: RB multiplexing to one MAC PDU is not supported in 5G user plane protocol.

Multiple Sequence Numbers
In LTE, both PDCP and RLC attach respective SNs. The size of PDCP SN field is 1 ~ 3 bytes, and the size of RLC SN field is 1 ~ 2 bytes. The main purpose of each SN is as follows:
· PDCP SN
· Generating COUNT value
· PDCP PDU reordering (for split bearers)
· RLC SN
· Identify missing PDU
· RLC PDU reordering
We think having two different SNs is not essential for L2 operation. By changing/combining different functions, we can use only one SN. For example, COUNT value can be generated by RLC SN, and security is applied to RLC PDUs. PDU reordering can be also combined. If we use only one L2 SN, we can save 1 ~ 2 bytes for each packet.
Therefore, we think it would be better to have only one L2 SN in 5G.
Proposal2: Use only one L2 Sequence Number in 5G user plane protocol.

3.	Simplified user plane protocol architecture for 5G
Base on the proposals above, we think it is possible to combine all the L2 protocol layers into one layer. Let’s call it NR-MAC. In NR-MAC, we think it is possible to separate Control path from Data path. An example of function model of NR-MAC is shown in Figure 1.
Note that the “Control Unit” performs all applicable control functions defined in LTE PDCP/RLC/MAC. The Control Unit is further split into “Bearer Control Unit” and “Radio Control Unit”, where the former performs control functions specific to the RB (e.g. ROHC feedback, status reporting, SR, BSR) and the latter performs control functions applied to the UE (e.g. RA, DRX, PHR, TA).
There may be different modeling of Control Unit and Data path, but what we try to emphasize is that it is possible to combine all L2 layers into one layer in 5G in order to simplify the user plane protocols.
Proposal3: Study the feasibility of combined L2 layer in 5G user plane protocol.


Figure 1: Functional model of NR-MAC

4.	Proposal
In this document, we provide our initial thought on 5G user plane protocol. In order to simplify the user plane protocol, we propose:
Proposal1: RB multiplexing to one MAC PDU is not supported in 5G user plane protocol.
Proposal2: Use only one L2 Sequence Number in 5G user plane protocol.
Proposal3: Study the feasibility of combined L2 layer in 5G user plane protocol.
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