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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?
For the DL-L1, the block diagram is aligned with the steps that is being specified in RAN1, although RAN1 only specifies what the UE can assume in terms of transmitter-side processing steps. Regarding DL digital spatial weight, we expect to have digital precoding process as in the Pre-coding block (function) in the figure. However, it is possible to have Digital BF after RE mapping by implementation. In addition, layer mapping for SS and CSI-RS is not explicitly specified in RAN1, although gNB may apply antenna virtualization by implementation. For the UL-L1, UL-RF and DL-RF, RAN1 specification does not say anything about BS signal processing but the figure is generally aligned to RAN1 discussion. For the UL-L1, similar to the DL-L1, two blocks for Digital BF / Pre-filtering in the uplink are achievable by implementation, although this is transparent to RAN1 specification. For the CSI-RS, it was agreed to be supported as UE-specific RS. In addition, RAN1 agreed to support PT-RS and TRS for phase tracking (especially for above-6GHz operation) and fine time/frequency tracking, respectively, although we may not have TRS in RAN1 specification explicitly but as a special case of other RS such as CSI-RS. PT-RS is supported for both of the DL and UL and processed with the same blocks as DM-RS. TRS is supported for DL and processed with the same blocks as SS and CSI-RS.

 (Q2) What are the possible implementation variations (presence, order and implementation dependency of the function blocks)?
As described in R3-173439, the presence, order and/or functionality of Digital BF (in the DL figure), Digital BF / Pre-filtering (in the UL figure) and Analog BF (in both figures) could vary depending on implementation. In addition, IDFT block doesn’t exist for UL CP-OFDM.

(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. 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 implementation, 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, for the UL, the number of signal dimension depends on implementation of the Digital BF / Pre-filtering and Equalization. If UL digital spatial weight is applied only in the Equalization block, the numbers of signal dimension are the number of gNB Rx antennas and the number of layers before and after the Equalization block, respectively. As another implementation, if UL digital spatial weight is applied with both of the Digital BF / Pre-filtering and Equalization blocks, the numbers of signal dimension are gNB Rx antennas before the Digital BF / Pre-filtering block and transmission layers after the Equalization block. In this case, the signal dimension between Digital BF / Pre-filtering and Equalization is up to gNB implementation. 

(Q4) Clarify whether the figure above is accurate and provide amendments and further clarifications (if any)
Regarding PBCH generation, it was agreed to perform scrambling before coding. More precisely, agreements were reached as follows.

	Agreements:
· 1st scrambling, initialization based on Cell ID and a part of SFN, is applied to PBCH payload excluding SS block index, half radio frame (if present) and the part of SFN prior to CRC attachment and encoding process
· The part of SFN is one the following, (to be  selected by NR AH3)
· 3 LSB bits of SFN
· 2nd and 3rd LSB bits of SFN
· FFS: half radio frame index as part of the initialization of the 1st scrambling
· FFS: whether or not half radio frame index is a part of PBCH payload
· FFS: whether or not 2nd scrambling, initialization based on cell ID only, is applied to encoded PBCH bits in a SS block 



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

3. Date of Next RAN WG1 Meetings:
RAN1#90bis		9 - 13 Oct. 2017			Prague, Czech
RAN1#91		27 Nov. - 1 Dec. 2017		Reno, USA

[bookmark: _GoBack]Appendix (Copy of figure in RAN3 LS):


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