3GPP TSG-RAN WG4 #84bis
R4-1710579
Dubrovnik, Croatia, 9 – 13 October, 2017
Source:
Ericsson
Title:
NR channel raster for band above 2.6 GHz
Agenda item:
9.3.2.2
Document for:
Approval
1 Background 
Channel arrangements and raster were discussed in previous RAN4 meetings with multiple inputs and proposals made. A number of way-forward agreements have been made [1-3] and several additional inputs were made at the RAN4 NR AH in Nagoya [4-21], where much of the discussion also related to topics such as DC location and subcarrier alignment.
This paper aims at progressing the discussion by identifying the essential decisions needed to start developing the details of a channel raster scheme for bands above 2.6 GHz in FR1 and FR2. The proposals align with the proposed Way Forward in [27].
2 Raster to RF channel position mapping

As shown in previous RAN4 meetings [4,6], a subcarrier spacing (SCS) based channel raster makes it possible to deploy RF carriers in spectrum allocations of varying size and placement and at the same time have a very sparse and efficient sync raster scheme. In the Way Forward from RAN4 #84 in Berlin, it was agreed that “Channel raster for Bands above 2.6 GHz (above Band 41) is tentatively agreed to be a subcarrier based raster (i.e 15kHz for range 1 and 60kHz for range 2), pending further check at AN4 NR AH#3 and RAN1 decision”. 
RAN1 has informed RAN4 through the LS in [24] that “the entire SS/PBCH block can be offset from the resource block grid”. This is prerequisite for the SCS based raster, since it makes it possible to have a sparse sync raster combined with a very high granularity SCS based channel raster.

OBSERVATION 1: With the possibility to have the SSB offset from the resource block grid, the foundation is laid for implementing an SCS based raster for bands above 2.6 GHz.

With no restrictions because of re-farming from LTE, we are free to select a raster with sufficient granularity to give the flexibility needed. The granularity should then not be larger than the minimum SCS used in the bands. The raster concept is only a construct to define possible carrier positions. It can therefore be designed in the simplest possible way, which is to have one “universal” rasters covering all bands for a given SCS, as proposed in [6].
PROPOSAL 1: Universal subcarrier rasters are defined covering the complete frequency ranges for NR as follows:

· Raster positions at integer multiples of 15 kHz for bands in FR1 (above 2.6 GHz).

· Raster positions at integer multiples of 60 kHz for bands in FR2.

3 Raster to RF channel position mapping

The RF channel placement should be identified by a mapping from the raster point to a predefined position on the transmitted carrier. The SCS based raster means that all subcarriers in the RF channel will be on a raster point and could in principle serve as the point for mapping. A logical choice however is the subcarrier next to the center of the carrier, as was also proposed for re-farming bands [25].  This will be the position that the BS uses as reference for its carrier position and where the UE is directed to through the RMSI (at initial access) or through signaling (at handover or SCell addition).

PROPOSAL 2: The position of an RF carrier is mapped to the following subcarrier position:

· SC#0 of RB# NRB/2 for even number of RBs

· SC#6 of RB# int(NRB/2)for odd number of RBs
With an SCS based raster, there will be very large number of raster points and thus a very large range of frequency numbers, if absolute numbers were used. As shown in [26], there will however be a quite sparse sync raster in the bands above 2.6 GHz. It would therefore be more efficient to use a relative numbering of the RF channel in relation to the sync channel. In the RMSI at initial sync, it is only the relative offset that is of use to give the RF carrier position. When signaling the RF carrier position (at handover or SCell addition), the SSB position and the relative offset combined would give the carrier position.
PROPOSAL 3: The position of an RF carrier is given by the absolute SSB position on the sync raster, combined with an offset identifying the raster point that maps to the reference subcarrier position.

4 Proposal
The following is proposed:
PROPOSAL 1: Universal subcarrier rasters are defined covering the complete frequency ranges for NR as follows:

· Raster positions at integer multiples of 15 kHz for bands in FR1 (above 2.6 GHz).

· Raster positions at integer multiples of 60 kHz for bands in FR2

PROPOSAL 2: The position of an RF carrier is mapped to the following subcarrier position:

· SC#0 of RB# NRB/2 for even number of RBs

· SC#6 of RB# int(NRB/2)for odd number of RBs
PROPOSAL 3: The position of an RF carrier is given by the absolute SSB position on the sync raster, combined with an offset identifying the raster point that maps to the reference subcarrier position.
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