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Introduction
In [1] and [2] RAN2 attempted to conduct email discussions which will help understand the User Plane Architecture and high level Layer 2 functions for the New RAT. This document intends to discuss related aspects.
Discussion
One of the main problems being addressed by RAN2 is about minimizing processing time. This can be done by allowing some pre-processing in layer-2. In the following, it is discussed how this can be possibly achieved.
Basic Operation
The main functions of Layer 2 protocol on the Tx and Rx side is indicated in the below diagram: 


Figure 1: Basic Operation
Tx side:


Figure 2: Basic Operation on Tx-side. Time duration t2-t1 << TTI
a) RLC and/ or MAC PDUs will be pre-processed on a per PDCP PDU basis i.e. RLC does not concatenate PDCP PDUs. When the grant is received and LCP has been run in MAC, some of the pre-processed RLC PDUs which can be accommodated (i.e. size of the RLC PDU < grant size for the corresponding LCID) based on the result of LCP, will be submitted to Physical layer. The Physical layer may initiate its processing on these immediately.
b) The remaining grant (after the above step) would require the pre-processed PDUs to be segmented and their corresponding headers need to be recomputed. The segmentation can be done in MAC (on the RLC PDUs already pre-processed and submitted to it) or in RLC (RLC re-computing the Header after the segmentation based on result of LCP). After this L2 processing, the resulting part(s) of the MAC PDU will be submitted to Physical layer. The Physical layer may initiate its processing on these subsequently.
Rx side:
a) MAC will perform the de-multiplexing on the basis of MAC header (basically the LCID field and the Length field) and give the resulting MAC SDU(s) to RLC. 
b) RLC will reassemble the PDU segments (if any) before forwarding the complete RLC SDU(s) to PDCP. Submission of complete RLC SDUs to PDCP is done also out of order i.e. including “holes”. However, RLC needs to keep track of missing PDU(s) and PDU segment(s). ARQ runs at RLC, so any missing RLC PDU and/ or PDU segment shall be reported to the Tx side for a possible re-transmission.
c) PDCP shall decipher the incoming PDUs received from RLC on the basis of PDCP SN (or COUNT, if available) 
ARQ
When the RLC Status Report indicates that a RLC PDU and/ or PDU segment is missing, the Tx side RLC shall submit the corresponding missing RLC PDU and/ or PDU segment to MAC including suitable header to assist the receiver in reassembly of the segment(s).
Multi-Connectivity
In MC, the PDCP takes-over the reassembly function in addition to others that it is already performing upon switch from single to multi connectivity. ARQ might still run at RLC and in this case PDCP will need to share the missing (fully or partially) PDCP SN details with RLC. Alternatively, PDCP can compose its own Status Report and send to the Tx- PDCP entity. The Status Report shall contain information on the missing PDCP PDUs and/ or PDU segments.
Conclusions
This document discussed the possibilities to save the Layer-2 processing time by pre-processing as much as possible. In doing so, this document proposes a high level functional division as follows:



Figure 3
[bookmark: _GoBack]Proposal: We request RAN2 to agree on the main high level functional division as above (notwithstanding the name of Layer to sublayer Protocol).
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