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1. Overall Description:
RAN1 thanks RAN3 for their LS on NR L1 processing chain. RAN1 discussed the LS and following answers are given to RAN3.
(Q1) Which functions have been discussed and agreed for NR in RAN1?
RAN1 would like to highlight that RAN1 only specifies what UEs can expect for the transmitted downlink signal, and what signals the UEs are allowed to transmit in the uplink. RAN1 specifications do not deal with any base station receiver functionality. Regarding the base-station transmitter-side functionality outlined in the RAN3 LS, it aligns well with the processing steps envisioned by RAN1 as one possible implementation for NR. Note though that future 3GPP work, including extended focus on new types of services such as mMTC may impact the functionality of the physical layer, including rearrangement of functionality as well as adding new functional blocks. 
Regarding the block diagram provided by RAN3, RAN1 would like to specifically point out that beam-forming, including the open-loop beam-forming, e.g., precoder cycling, and analog beam-forming, will largely be a specification-transparent functionality that may be implemented at different places within the sequence of transmitter steps. Furthermore, RAN1 specifications do not deal with the base station receiver-side functionality, RAN1 cannot provide formal answers on the receiver-side functionality outlined in the RAN3 LS, although, the outlined processing steps are one possible implementation.

 (Q2) What are the possible implementation variations (presence, order and implementation dependency of the function blocks)?
As mentioned above, RAN1 acknowledges the outlined block diagram by RAN3 as one possible implementation, i.e. there may be different variations. 
Especially RAN1 would like to point out the following: 
· Regarding the receiver processing chain, IDFT block doesn’t exist when CP-OFDM is applied for UL transmission. It should be noted that the uplink waveform can vary per UE, and different PUCCH formats may be transmitted with different waveforms
· In the UL-L1, the receive path may not be linear as the figure in appendix suggests. It is possible to use iterative reception (such as SIC or Turbo Equalization), where the data might be moved back and forth between 1 or more functional blocks multiple times.

(Q3) Where would fronthaul bandwidth dependency change between number of transmission layers and number of antenna ports?
For the DL, fronthaul bandwidth depends on implementation of Pre-coding and Digital BF. As an example, if DL digital spatial weight is applied only in the Pre-coding block, the numbers of signal dimension are transmission layers and antenna ports before and after the Pre-coding block, respectively. As another example, if DL digital spatial weight is applied in both of the Pre-coding and Digital BF block, the numbers of signal dimension are transmission layers before the Pre-coding and antenna ports after the Digital BF blocks. In this case, the signal dimension between Pre-coding and Digital BF is up to gNB implementation. Similarly, the UL is up to gNB implementation. 

(Q4) Clarify whether the figure above is accurate and provide amendments and further clarifications (if any)
See answers to Q1 and Q2. RAN1 does not have any specific suggestions for amendments at this stage.

2. Actions:
To RAN WG3 group.
ACTION: RAN1 would like RAN3 to take the above answers into consideration in their future work.

[bookmark: _GoBack]3. Date of Next RAN WG1 Meetings:
RAN1#91		27 Nov. - 1 Dec. 2017		Reno, USA

Appendix (Copied from RAN3 LS):


          
Figure - NR L1 processing chains presented in RAN3 for DL (left-hand side) and UL (right-hand side)
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