3GPP TSG-RAN WG4 #84
     

R4-1707285
Berlin, Germany, 21st – 25th August 2017
Agenda Item:
9.3.2.1
Source:
AT&T
Title:
NR DL and UL channel raster for LTE-NR Coexistence
Document for:
Discussion/Approval
1 Introduction
A work item has been approved for ‘New Radio’ (NR) Access Technology [1] targeted to enable future cellular network deployment scenarios and applications building upon the features identified and evaluated during the NR study item phase [2]. The frequency raster is a critical aspect of the NR physical layer design that should ensure forward compatibility to avoid unnecessarily complex or restricted operation of different features/services when they are introduced.    

This document provides an overview of NR channel and synchronization signal frequency raster for sub 6GHz considering coexistence with LTE.

2 NR Channel Raster
During RAN4 NR Adhoc #2 the following agreements were reached for Frequency Range 1:
· The channel raster for UL sharing band (e.g. bands agreed in NR WID i.e. RP-171485) can be decoupled from the NR DL band raster
· E.g. UL sharing band can be on 100kHz raster while the NR DL band can use 100kHz raster or RB based raster
· NR Bands should have the same raster for both UL and DL (for both UL and DL 100kHz or RB based raster is used)
· Pros and cons of 100khz channel raster and RB based raster to be further investigated
· How to define the minimum guard band, what should this value be for different channel bandwidths/SCS and how to place the channel RBs
· Achievable spectral utilization with both options
· Spectral utilization values agreed in RAN4 NR AH#2 should be considered
· Wideband/CA operation and forward compatibility for addition of new channel bandwidths
· Sync raster granularity
· Channel raster could be different for different bands
· Only a single raster should be defined per band
The following sections discuss the requirements of the channel and SS frequency raster for NR deployments above and below 6GHz.

2.1 DL NR channel raster for sub 6GHz bands
It was agreed in RAN4#83 to select the channel raster (CR) for bands below 6GHz from the following options:

Option 1: NR CR is equal to LTE CR of 100kHz.

Option 2: NR CR is 180kHz (RB-based)
Option 2 poses makes it challenging for NR to operate on the same carrier as another RAT such as LTE which has a fixed location of the synchronization signals in the bandwidth (e.g. center 6 PRBs) as shown in Figure 1.
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Figure 1. Co-Existence of NR and LTE

Given that alignment with LTE is an important consideration for bands below 6GHz option 1 should be supported for bands below 6GHz. 
Proposal 1: NR DL CR for bands below 6GHz is 100kHz.
2.2 UL NR channel raster for below 6GHz bands
In order to support configuration of subcarrier alignment between NR UL (15 kHz) and LTE UL in paired spectrum, during RAN1 NR Adhoc #2, the following agreement was reached concerning the NR UL channel raster:

	Agreements:
· In NR, support configuration between the following for paired spectrum (support of scheme 2 below is conditioned on the assumption that 100kHz is adopted as a supported UL channel raster in NR to support LTE/NR co-existence with LTE FDD)
· Scheme 1: Do nothing to allow subcarrier alignment between NR UL (15 kHz) and LTE UL

· Scheme 2: allow subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster 


As described in the previous section, using the same channel raster granularity (100kHz) as LTE is beneficial for the NR UL as well as the DL in bands where LTE-NR coexistence is supported. In addition configuration of Scheme 2 (a subcarrier shift of 7.5kHz) is beneficial to improve the spectrum utilization of such scenarios for both LTE and NR without the need for significant implementation impact.

Proposal 2: NR UL CR for bands below 6GHz is 100kHz and for those bands subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster, is supported.
3 Conclusion
This contribution analyzed the requirements for the NR DL and UL channel frequency raster below 6GHz. The following proposals were made:

Proposal 1: NR DL CR for bands below 6GHz is 100 kHz.
Proposal 2: NR UL CR for bands below 6GHz is 100kHz and for those bands subcarrier alignment between NR UL (15 kHz) and LTE UL, where NR UL raster is with a 7.5 kHz shift to the LTE UL raster, is supported.
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