3GPP TSG RAN WG1 Meeting #88bis

R1-1705706
Spokane, USA, 3rd - 7th April 2017
Source:
NTT DOCOMO, INC.

Title:
Discussion on SS frequency raster for NR
Agenda Item:
8.1.1.1.3
Document for: 
Discussion and Decision
1. Introduction

At the RAN1#88 meeting, minimum carrier bandwidth for NR was discussed and RAN1 made following agreements [1].

	Agreements:
· For carrier supporting initial access,
· For frequency range up to 6 GHz, minimum carrier bandwidth for NR can be either 5 or 10 MHz and is frequency band dependent
· For frequency range from 6 GHz to 52.6 GHz, minimum carrier bandwidth for NR can be either 40 or 80 MHz and is frequency band dependent
· RAN1 considers that RAN4 will determine mapping between frequency band and minimum carrier bandwidth value in consideration with above
· NR minimum carrier bandwidth for carrier which does not support initial access is FFS
· NR minimum carrier bandwidth for mMTC is FFS


Also RAN1 sent LS to RAN4 in order to inform above agreements and ask RAN4 to check whether above assumption can be used in the further design of the NR physical layer or not [2].
In this contribution, we discuss further on channel raster and SS frequency raster for NR together with consideration on minimum carrier bandwidth and SS bandwidth for a frequency band/range although almost parts of this discussion should be determined by RAN4. Our companion contribution discusses and evaluates on NR-PSS/SSS structure including SS bandwidth [3].
2. Discussion on channel raster and SS frequency raster for NR
The channel raster determines carrier deployment granularity in frequency domain and hence small value of channel raster provides carrier deployment flexibility. On the other hand, the SS frequency raster determines candidate frequency positions for initial cell search and hence small value of SS frequency raster requires large effort on initial cell search at UE. As agreed at January NR Ad-Hoc meeting, when the SS bandwidth is the same as the minimum carrier bandwidth for a given frequency band that UE searches, SS frequency raster and channel raster are aligned so that any carrier deployment position with minimum carrier bandwidth can have SS transmission within carrier bandwidth. When the SS bandwidth is smaller than the minimum carrier bandwidth for a given frequency band, SS frequency raster can be sparser than channel raster to reduce UE initial cell search burden without limiting NR carrier deployment flexibility. 
For efficient NR design, we think that minimum NR carrier bandwidth for each frequency band should not be too conservative. For example, although there may be a demand for 5 MHz minimum carrier bandwidth for NR in below 6 GHz, it should be applied only to limited frequency band e.g., where 5 MHz NR deployment has high possibility. In addition, for above 6 GHz carrier frequency range, 40 MHz carrier bandwidth would be too small as minimum carrier bandwidth since any NR frequency band proposal discussed in RAN4 for this frequency range has at least several hundreds of MHz bandwidth so far.
SS bandwidth should be designed with consideration for the impact of UE monitoring bandwidth in addition to minimum carrier bandwidth limitation. Therefore, there would be a case where SS bandwidth is smaller than minimum carrier bandwidth for a certain frequency band, especially in above 6 GHz frequency range. As discussed and evaluated in [3], our proposed SS bandwidth is 4.32/8.64/34.56/69.12 MHz for subcarrier spacing of 15/30/120/240 kHz, respectively. Therefore, there would be some frequency bands where the SS bandwidth is smaller than the minimum carrier bandwidth, e.g., SS bandwidth is 4.32/34.56 and minimum carrier bandwidth is 10/80 MHz. Although RAN4 will determine mapping of minimum carrier bandwidth and default parameter set (including SS bandwidth) for each frequency band, we think RAN1 can assume that the SS bandwidth is smaller than the minimum carrier bandwidth at least in some frequency bands and hence SS frequency raster can be sparser and SS frequency location is not limited to carrier center. This assumption would have some impact on NR-PBCH/minimum SI contents. 
Proposal 1: RAN1 can assume that the SS bandwidth is smaller than the minimum carrier bandwidth at least in some frequency bands, and hence there is a case where SS frequency raster is sparser than channel raster and SS frequency location is not limited to carrier center.

· If necessary, RAN1 sends LS to RAN4 to ask whether above assumption can be used in further design of the NR physical layer

For exact values of channel raster and SS frequency raster for each frequency range, channel raster should be decided first in RAN4 based on the consideration for deployment flexibility. In frequency range where LTE and NR possibly share the same spectrum, channel raster around 100 kHz would be preferable for NR. In other frequency range(s) especially for high frequency, channel raster can be sparser than 100 kHz since too much carrier deployment flexibility would not be necessary. In addition, considering efficient use of multiple adjacent NR carriers, channel raster design that ensures subcarrier interval alignment would be beneficial, i.e., the channel raster should be integer multiple of candidate subcarrier spacing value(s) for a given frequency range. Then, SS frequency raster design should ensure PRB alignment with possible NR carrier deployment in addition to subcarrier interval alignment.
Proposal 2: The channel raster should be decided in RAN4 based on the consideration for deployment flexibility.

· Once channel raster, minimum carrier bandwidth and SS bandwidth for a frequency band/range are determined, SS frequency raster can be determined.
3. Conclusion 

In this contribution, we discussed further on channel raster and SS frequency raster for NR together with consideration on minimum carrier bandwidth and SS bandwidth for a frequency band/range.
We made the following proposals. 

Proposal 1: RAN1 can assume that the SS bandwidth is smaller than the minimum carrier bandwidth at least in some frequency bands, and hence there is a case where SS frequency raster is sparser than channel raster and SS frequency location is not limited to carrier center.

· If necessary, RAN1 sends LS to RAN4 to ask whether above assumption can be used in further design of the NR physical layer

Proposal 2: The channel raster should be decided in RAN4 based on the consideration for deployment flexibility.

· Once channel raster, minimum carrier bandwidth and SS bandwidth for a frequency band/range are determined, SS frequency raster can be determined.
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