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Introduction
In RAN1#88bis meeting the LS on Wideband Operating Options sent to inform RAN4 RAN1 agreement as below:
Agreement
· Support the following: 
· A gNB can operate simultaneously as wideband CC for some UEs and as a set of intra-band contiguous CCs with CA for other UEs 
· RAN1 believes that it is beneficial to allow zero guardband between CCs within wideband CC and asks RAN4 to take it into account when discussing channel raster
· If there are scenarios where guard band is considered necessary, strive to minimize the number of subcarriers for guard-band between CCs within wideband CC
· It is RAN1 understanding that guard band might be supported by RAN4 
· Allow single or multiple Sync signal locations in wideband CC
· Consider further impact on design for: 
· Reference signals
· Resource Block Group design and CSI subbands
Regarding the channel raster aspect indicated in RAN1 LS, we share our understanding in this contribution.
LTE background
Background in LTE
Regarding channel raster related definition in LTE, we make a brief summary here. In LTE,
· Channel raster= synchronization raster=100KHz
· RF centre frequency =synchronization frequency
· Channel raster for intra band contiguous CA nominal channel spacing= 300KHz
· No DL EARFCN informed for normal UE, i.e., the DL center frequency is obtained by in procedure of UE cell search
· UL EARFCN for UL center frequency in SIB2 is optional
Discussion on NR
For NR to discuss for channel raster for wideband operation, it may be a little premature since several aspects are not clear in RAN1/2 design. For example, if wideband operation is configured for Network, whether and how UE support wide system bandwidth by a set of contiguous CCs should report its own implementation such as RF chains is not well-known currently. However, if we refer to the LTE structure/procedure and channel raster discussion shared by companion contribution [2], our guess could be shown as below. 
There are several different operation modes shown following.
Mode 1: Wideband operation for both BS and UE
Mode 2: Multiple CCs in UE to support wideband operation in system side
Mode 3: Both Intra band CA for BS and UE.
Channel raster for single wideband system CC
Operation mode1 and 2 would be discussed under this sub-bullet. 
For operation mode 1 it channel raster discussion in [2] could be reference. No specific definition is needed.
For operation mode 2, the channel raster for BS side it could also refer to discussion shared in [2]. However, for RAN1 suggestion to allow zero guardband between CCs in UE side within one wideband system CC in RAN4 discussion of Channel raster, according current understanding on RAN1/4 agreement and legacy LTE procedure, we see the possibility to leave it as implementation issue. The reasons include:
· UE may be informed the center frequency of NR carrier since the location of synchronization signal may not align with RF center frequency in NR phase.
· Detail mechanism on center frequency indication is dependent on RAN1/2 discussion.
· System information including downlink cell bandwidth would be broadcasted by PBCH.
· In connect mode the PRB index would be indicated by DCI to UE.
With above information, UE would clearly understand its own reception and transmission PRB allocation with the assumption to align PRB grid of UE the same as BS side. Whether or not there would be guardband between CCs is dependent on Network configuration, system parameter(such as SCS, channel bandwidth, etc.) and specific BS and/or UE implementation.
On the other hand, we understand in LTE, carrier spacing between different carriers with intra-band contiguous CA is basically given by a multiple of 300kHz which is derived from the least common multiple (LCM) of 15kHz (subcarrier spacing) and 100kHz (channel raster) to support joint transmission/reception with single FFT block. If it is still the case for NR and agreed in RAN4, then we should consider define requirement based with single FFT block for UE side for mode 2 based on PRB grid alignment between BS and UE in mode2 as well. When a certain wideband CC is placed within frequency band, channel spacing between adjacent narrowband CCs within wideband CC or between narrowband CC and wideband CC can be calculated by following equation:
Channel spacing = n  LCM(channel raster, SCS12), where n is non-negative integer
To summarize, our understanding is when we discuss for channel raster for UE in mode 2 the baseline assumption would be PRB grid alignment between BS and UE. With this assumption RAN4 should decide further whether it needs to define specific requirement for UE in operation mode 2 or it could be leave as implementation regarding RAN1 request. Furthermore, the other aspect should be considered is whether there is implementation challenge to have zero guardband for both BS and UE. 
Channel spacing for intra band contiguous CA for both BS and UE
Here discussion is dedicated for BS and UE for operation mode 3. Refer to discussion in [2], for Channel spacing for intra band contiguous CA of below 6GHz, we propose to reuse 300KHz channel raster as well. For above 6GHz case, it would be related to the channel raster discussion of single carrier case. Our preliminary thinking is that if the channel raster are agreed to be the integer multiple of sub-carrier spacing, it is possible for intra-band contiguous CA to reuse the channel raster of Single carrier case. 
Other RAN1/2 dependency
[bookmark: _GoBack]Other than the signaling of UE implementation, the necessity and mechanism of RRC signaling for UE UL EARFCN is also dependent on RAN1/2 discussion. If there is extra mechanism agreed in RAN1/2, RAN4 should further study this issue based on the latest agreement shared by them.   
Conclusion
In this contribution we share our preliminary understanding on channel raster definition regarding wideband operation requested by RAN1. According our current thinking the necessity to introduce extra requirement for channel raster needs further study. Several aspects are not determined in RAN1/2 study yet. It may be premature to decide this issue at current stage.
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