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1. Introduction
[bookmark: OLE_LINK13]In RANP#99, the new WID on NR channel raster enhancement was approved with objectives:
	1. [bookmark: _Hlk134608383]Specify necessary changes to the UE channel raster such that configuring a narrower UE channel BW inside a wider gNB channel BW is always possible [RAN4].
2. Changes to BS channel raster can be considered if required [RAN4].



As the first working group meeting for this WID, RAN4#106bis-e has approved its workplan [1] and also one way forward [2] with open issues captured.
In this contribution, we provide our analysis and views on these open issues.
2. Discussion
2.1 SIB1 bandwidth 
For SIB1 bandwidth, it is a common understanding that it is already possible to be off the 100kHz channel raster from RAN1/2 perspective, however, it is unclear whether or not if it is also supported from RAN4 perspective or further clarification is needed [2]:
	Agreement: 
From RAN1/RAN2 perspective, it’s already possible to position SIB1 carrierBandwidth off the 100kHz channel raster.
Open issue:
FFS if this is also supported from RAN4 perspective and/or if that would need further clarification.



[bookmark: _Hlk134569960]Literally, SIB1 carrierBandwidth consists of several PRB clusters with one PRB cluster corresponding to one numerology, and from BS perspective, the BS RF carrier broadcast by SIB1 is the union of these SCS-specific carriers as illustrated in the following figure. However, for single numerology operation BS RF carrier is equal to the functioning SCS-Specific carrier.
[image: ]
Fig. 1, SIB1-broadcasted BS RF carrier
[bookmark: OLE_LINK1][bookmark: OLE_LINK7]Observation 1: From RAN4 perspective BS RF carrier is the union of the SCS-specific carriers indicated by SIB1 carrierBandwidth. However, for single numerology operation, BS RF carrier is equal to the functioning SCS-Specific carrier.
[bookmark: _Hlk134570404]The mapping from channel raster point to a subcarrier is specified in RAN4 specs that at least for one numerology the center of maximum transmission bandwidth configuration is mapped to a valid channel raster point. In order to avoid any NBC issue, if the single numerology functioning SCS-Specific carrier in SIB1 carrierBandwith (for the sake of simplicity, we treat the functioning SCS-Specific carrier as SIB1 carrierBandwidth for a single numerology operation) is configured with the maximum transmission bandwidth configuration corresponding to a predefined channel bandwidth, then it is required that SIB1 carrierBandwidth should be on a valid channel raster point, however, if the number of PRBs configured in SIB1 carrierBandwidth is not a maximum transmission bandwidth configuration, then this requirement can be waived. 
Proposal 1: From RAN4 perspective, if the number of PRBs configured in SIB1 carrierBandwidth is a maximum transmission bandwidth configuration, then it should be on a valid channel raster point, otherwise, this requirement can be waived, i.e., can be off 100kHz channel raster.
2.2 Alternatives for channel raster enhancement
As stated in the introduction, the original intention of this WID is to enable to configure a narrower UE channel BW inside a wider gNB channel BW always, and it happens only in RRC_CONNECTED state. 
Observation 2: The original intended objective for this WID is only applicable in RRC_CONNECTED state.
To maximize the flexibility, a UE with channel raster enhancement should support its UE specific channel bandwidth on a valid global frequency grid (i.e., 5kHz grid), no matter whether or not we call it a “new channel raster”.
Proposal 2: To achieve a maximized flexibility of channel raster enhancement, UE with such enhancement should support its UE specific channel bandwidth on a valid global frequency grid, no matter whether or not we call it a “new channel raster”. 
With the enhanced capability for a UE to support its UE specific channel bandwidth on the global frequency grid, the global frequency grid is already defined in RAN4 specs, thus it is not needed to add another “label (i.e., new channel raster)” to this grid.  
Proposal 3: Do not re-define the global frequency grid as a new channel raster if an off-100k-raster capable UE supports its UE specific channel bandwidth on the global frequency grid.
3. Conclusion
In this contribution we have the following observations and proposals for NR channel raster enhancement:
Observation 1: From RAN4 perspective BS RF carrier is the union of the SCS-specific carriers indicated by SIB1 carrierBandwidth. However, for single numerology operation, BS RF carrier is equal to the functioning SCS-Specific carrier.
Observation 2: The original intended objective for this WID is only applicable in RRC_CONNECTED state.
Proposal 1: From RAN4 perspective, if the number of PRBs configured in SIB1 carrierBandwidth is a maximum transmission bandwidth configuration, then it should be on a valid channel raster point, otherwise, this requirement can be waived, i.e., can be off 100kHz channel raster.
Proposal 2: To achieve a maximized flexibility of channel raster enhancement, UE with such enhancement should support its UE specific channel bandwidth on a valid global frequency grid, no matter whether or not we call it a “new channel raster”.
Proposal 3: Do not re-define the global frequency grid as a new channel raster if an off-100k-raster capable UE supports its UE specific channel bandwidth on the global frequency grid.
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