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1 Introduction
Many layer 2 functions of NR have been discussed in RAN2 94 meeting, with the following agreements [1]:
	1 LTE L2 functions are considered as a baseline for NR. Order, allocation to sublayers, possible merger of functions needs to be considered on a case by case basis.


Based on this agreement, process order, function merging and sub-layer allocation are discussed in this contribution.
2 Discussion
In LTE, a packet is processed for transmission in PDCP-RLC-MAC layer in sequence. The process may be summarized as in Figure 1:
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Figure 1: Summary of LTE user plane processing
As shown in Figure 2, the involved functions may be further classified into 3 categories, non-real time per bearer processing, real time per bearer processing, and real time across bearer processing.
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Figure 2: User plane function categories
Based on the agreement of last meeting [1], and further progresses in the email discussion [2],
Proposal 1:  A packet is processed for transmission, by applying the necessary functions, in the order of “non-real time per bearer processing”, “real time per bearer processing”, and “real time across bearer processing”. 
In LTE, non-real time processing functions are modelled in PDCP sub-layer. Real time processing functions are modelled in both RLC and MAC sub-layers, with those per-bearer functions in RLC sub-layer, and across bearer functions in MAC sub-layer, respectively.
There have been discussions of moving concatenation down to MAC, in order to combine the physical operations of “concatenation” and “multiplexing”. The implementation can group multiplexing and concatenation/segmentation together, e.g. by combining together their needs to access storage memory. But this doesn’t change the fact that concatenation/segmentation should be performed per bearer after LCP process determines the proper data size for each LCH in a MAC PDU. While optimization can always be done within a UE for implementation across protocol layers, it’d be still a good practice to properly model groups of functions into different protocol layers.
Allowing RLC PDUs to be pre-constructed is considered as another benefit of moving concatenation down to MAC sub-layer, by making a PDCP PDU a RLC PDU, before segmentation is applied. It should be noted that this can be done even if concatenation is in RLC sub-layer.
The PDCP/RLC/MAC three-layer model has been applied in LTE and UMTS for more than 10 years, and it has been proved effective in system design and implementation for network vendors and UE vendors. NR is supposed to support more services than LTE/UMTS do. Hence, keeping this three-layer architecture is a reasonable choice for NR, with the enhancement more focused on the versatility and flexibility of the protocol stack. 
Proposal 2: Three-layer protocol architecture, corresponding to“non-real time per bearer processing”, “real time per bearer processing”, and “real time across bearer processing”, respectively, should form the baseline framework of NR user plane, with further studies on its versatility and flexibility to support a variety of services.
3 Conclusion
In this contribution, we analysed user plane functions in NR, and have following proposals:
Proposal 1:  A packet is processed for transmission, by applying the necessary functions, in the order of “non-real time per bearer processing”, “real time per bearer processing”, and “real time across bearer processing”. 
Proposal 2: Three-layer protocol architecture, corresponding to “non-real time per bearer processing”, “real time per bearer processing”, and “real time across bearer processing”, respectively, should form the baseline framework of NR user plane, with further studies on its versatility and flexibility to support a variety of services.
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