3GPP TSG-RAN4 Meeting #91






R4-1906623
Reno, USA, 13-17 May,  2019














Source:

Ericsson

Title:


SSB raster design of Rel-16 NR-U for 6GHz band
Agenda item:

8.1.2.3
Document for:
Approval
1 Introduction
A study item on NR based access to unlicensed spectrum has been concluded in RAN#82 plenary in December 2018  [1]. At the same time, a new WI has been approved on NR-U in 5 and 6 GHz [2] which involves RAN4. According to the WID, the RF and RRM core work will start from RAN4#90 (February 2019) and RAN4#90bis (April 2019), respectively. The core part of the WI is scheduled to be completed by RAN4#93 (November 2019). 
In this paper, we present our initial view on the SSB raster design of NR-U for 6GHz band.
2 Discussion
Channel and SSB Raster
In LTE, when the UE first time enters to an operator coverage area, the initial cell search for the synchronization signal (SS) is carried out based on PSS/SSS, the SS signal is located at center of the carrier, so to find SS signal, UE needs to search all the possible location of the LTE carrier which is based on 100kHz channel raster design. To improve the initial cell search performance, NR has decoupled the rasters related to SS signal search and channel raster design with introducing SSB raster on top of the channel raster. In NR, the SSB raster is designed on a sparser raster than channel raster. Once UE finds the SSB, it will read the system information to get the relative frequency position within a carrier so the NR carrier position will be derived. 
In addition to license-assisted mode, there is a standalone (SA) mode also specified in NR-U WI objective, it means the UE need to search on SSB at unlicensed spectrum in the SA mode. In the rest discussion, we will focus on the SSB raster for SA mode. 
There are several factors to consider for the SSB and channel raster for NR-U SA operation mode in 6GHz band:

1. Subcarrier alignment for the SSB raster and channel raster which allow the single FFT operation; 
2. Wide band operation with bandwidth larger than 20MHz.
3. Reuse the NR design for reducing the implementation and spec complexity.

4. Optimize the UE cell search performance with limited SSB raster considering the LBT failure

5. Co-existing with LTE LAA and wifi

6. Carrier aggregation operation

7. Other RAN1 ongoing discussion related to SSB raster design

8. Regulation aspect

As there is no LTE LAA and wifi channel defined in this new 6GHz band, the number 5 in above list does not need to be considered compared to 5 GHz band. But still other principle still need to be considered so general principle should be band agnostic.
Proposal-1: Consider the similar SSB raster design rule for 6GHz band 

In [4], the 6GHz band channel raster is proposed and SSB raster need to defined after the initial channel raster would be agreed.
Proposal-2: Decide on the channel raster first on 6GHz band before SSB design on same band.
3 Conclusions

In this contribution, we have provided our view on SSB raster design issue for 5GHz unlicensed band with below observation and proposal:
Proposal-1: Consider the similar SSB raster design rule for 6GHz band 

Proposal-2: Decide on the channel raster first on 6GHz band before SSB design on same band.
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