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1 Introduction

During RAN2#93bis, RAN2 kicked off a new study item on new radio access technology for 5G. The initial views on 5G user plane protocol design was softly discussed.  In the future meeting, the specific directions for the 5G user plane protocol design need to be studied. 
This contribution provides considerations on 5G user plane protocol design. We examined the purpose and the necessity of several functions in L2 user plane protocol design based on LTE user plane protocol stack.
2 Rationale
It has been about 10 years since LTE standardization and its related product commercialization was completed. During this period, there has been no noticeable problem in LTE user plane protocol. Therefore, it is natural that we consider it as a starting point for 5G user plane protocol design as described in [1]. 
In LTE, the target rate was hundreds of Mbps and the processing burden of the terminal was not a big issue when the LTE user protocol was designed. However, the processing burden needs to be considered to support high data rate in 5G, i.e., the 5G user plane protocol should be processing-power-friendly designed. 

In this contribution we will consider possible simplification/removal of user plane protocol stack features in order to simplify the 5G L2 user plane protocol stack thus trying to reduce user plane processing burden for the terminal.
2.1 RLC concatenation 
The concatenation makes it possible to efficiently utilize the resource by concatenating packets into a transmission unit. However, the concatenation procedure is actually implemented two times by concatenating RLC SDU’s into one RLC PDU in RLC layer and by multiplexing RLC PDU’s into one MAC PDU in MAC layer. These duplicated procedures can make it difficult for the terminal to work efficiently and require unnecessary processing power. 
To circumvent this processing complexity, removing concatenation procedure in RLC layer  seems possible without functional problems while  removing multiplexing in MAC layer causes inefficiency because it will not allow simultaneous transmission of the data from different logical channels. 
Proposal 1: The concatenation procedure in RLC layer should not be supported in 5G.
2.2 RLC segmentation

The segmentation procedure in RLC layer is useful to support low data rate by segmenting packets from upper layer to fit in smaller MAC SDUs. However, such a process infrequently happens in high-speed communication scenario like 5G. Moreover, it results in the terminal’s processing overhead and latency. Generally, the segmentation procedure doesn’t seem necessarily required if the size of MAC PDU is larger than the size of L2 header plus IP packet. In downlink scenario, its necessity will be significantly reduced because the eNB controls the scheduling for resource allocation, i.e., the resource can be allocated to fit the size of L2 header plus IP packet for no segmentation procedure. 
Proposal 2: The segmentation procedure needs to be optional in 5G. The details are TBD (e.g. its configurability).
2.3 MAC overhead reduction optimizations
In LTE, the MAC layer indicates the length of MAC SDU or MAC CE by using L-field in MAC PDU. The L-field can be omitted in the case of last MAC SDU since L1 PDCCH notifies the length of MAC PDU and the terminal can calculate the length of the last MAC SDU by subtracting each MAC SDU’s length from the length of the MAC PDU. This L-field optimization is beneficial to reduce the data transfer overhead (The length of L-field can be 7 bits or 15 bits or 16 bits) while it causes more processing power to make up one MAC PDU due to its computational complexity. This processing burden may pose serious issues in 5G.
Proposal 3: RAN2 should not consider overhead reduction optimization that requires dynamic adaptation of L2 header fields (e.g. last L-field omission).

3 Conclusion

In this contribution, we provide our initial considerations to simplify 5G user plane protocol and ask RAN2 to discuss the following proposals:
Proposal 1: The concatenation procedure in RLC layer should not be supported in 5G.

Proposal 2: The segmentation procedure needs to be optional in 5G. The details are TBD (e.g. its configurability).

Proposal 3: RAN2 should not consider overhead reduction optimization that requires dynamic adaptation of L2 header fields (e.g. last L-field omission).
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