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1. Introduction
In the last meeting, it was proposed to adopt the RAN3 study to NR L1 processing as below. 
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Figure1: Possible NR L1 processing diagram for Sub6GHz (left-hand side) and 28GHz (right-hand side)
However, RAN3 did not reach the consensus. This paper shows the updated NR L1 processing diagram.
2. Discussion
Since the main point in NR compared with LTE is beamforming, the corresponding function block needs to be added. Specifically, [1] proposes to add Analog BF and Digital BF as in the figure1. Regarding Digital BF, the motivation wa s explained in [1] to introduce such 2-stage beamforming (distributing beamforming function over “Precoding” and “Digital BF”) is to allow the flexible NW implementation. It is noted that for UL, D-BF is assumed to change the dimension from the number of antenna port to number of MIMO layer. One point which needs to be considered is the placement of Digital BF. In figure2, Digital BF function is placed between RE (de-)mapping and IFFT/FFT function due to the scalability and flexibility. For example, the number of streams does not affect to the number of streams output by Digital BF and various MIMO schemes (e.g., MU-MIMO SU-MIMO) can be supported without impact on the Digital BF function.

Figure2 illustrated the updated L1 processing diagram. 
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Figure2: Updated NR L1 processing diagram (data channel)
Compared with Figure1, followings are the update points

1) Although 2 processing diagrams for specific frequency band in Figure1, it was commented that it is not clear whether Analog or Digital BF can be applied also other frequency. We think that depending on the operation frequency band, the processing diagram may include Pre-coding only, Precoding +D-BF and Pre-coding + Analog BF. Therefore, we merged the diagrams into one figure. 

2) In Figure1, the boxes seem same level while some boxes described the protocol. Therefore, 2 levels of boxes are used to distinguish protocol and function.

3) For UL, there is pre-filtering which is assumed to change the dimension of fronthaul bandwidth from num of TRX to num of spatial multiplexing layers. However, Digital BF takes the similar role, then pre-filtering is not needed and removed. 
Furthermore, while the Figure 1 and2 focus on the data channel, it would be worth addressing the other channels and signals to illustrate the full picture. Figure 3 summerised the L1 processing diagram including control channel, PBCH , cell specific signals for DL, SRS and PRACH. 
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Figure3. Possible NR L1 processing diagram (left-hand side: DL, right-hand side: UL)
Regarding the DL/UL control channel and PBCH, we don’t see the necessity of the special treatment and function compared with data channel. Therefore, the same processing diagram can be applied. For DL signals (Cell specific signals (e.g., SS, CSI-RS) and UE specific signals (e.g., CSI-RS)), the similar processing diagram can be applied for the same reason. For SRS, while the processing diagram seems similar to that for data/control channel, the Digital BF may not be applied even if it is applied for data /control channel depending on the required granurality of the SRS information (i.e., number of TRX or number of spatial multiplexing). For PRACH, RAN1 is discussing the PRACH design and may define the several PRACH formats with different subcarrier spacing which is the reason why PRACH flitering is used explicitly to distinguish  FFT/CP removal.  
Proposa1: Take Figure3 as a working model of NR L1 processing diagram for study in RAN3.

Proposa2: Send LS to RAN1 to ask feedback on the figure.
The draft LS is provided in [2]
3. Conclusion
This paper addresses the NR L1 function block based on which RAN3 has study further on LLS. Followings are the proposals:
Proposa1: Take Figure3 as a working model of NR L1 processing diagram for study in RAN3.

Proposa2: Send LS to RAN1 to ask feedback on the figure.
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