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Introduction
In RAN4#108 meeting, NR channel raster enhancements has been discussed and some remaining open issues are captured in the WF [1]. For Approach 1, the step size is down-selected to 10KHz for the new channel raster which is applied to both UE and gNB in all FR1 bands below 3GHz that currently have 100KHz channel raster. For Approach 2 not to specify any new channel raster, there is not much progress and two alternatives are still in Approach 2 for further study.
	1- Approaches / Alternatives
One of the following approaches/alternatives to be chosen: 
· Approach 1: Specify a new channel raster
The new channel raster step size: 10 kHz
· Approach 2: Do not specify new channel raster entries 
· Alternative 1
1- Clarify in clause 5.4.2.2 of both the BS and UE specifications that the “RF channel” is mapped to the channel raster at the centre of a carrier grid of a serving cell for at least one numerology as advertised in SIB1.
2- The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific channel BW within a wider cell-specific bandwidth subject to UE capability; a subset of requirements applies for the UE-specific CHBW within a wider carrier
· Alternative 3: 
1- For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific channel BW that 
· consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and 
· is a maximum transmission BW configuration 
· but need not be centered on the channel raster.
2- For UEs with the capability to support a UE specific channel BW off the 100 kHz raster in corresponding operating bands, the natural raster for the UE specific channel BW is the RB grid of the carrier bandwidth in SIB1. (For a given numerology and location of the SIB1 carrier bandwidth, its RB grid is considerably sparser than the proposed channel rasters and it includes only valid frequency locations, hence rather the RB grid of the carrier bandwidth in SIB1 should be specified as raster for the UE specific channel BW than a new channel raster.)
2 Way forward
For the next meeting, companies are encouraged to comment on open issues and/or to detail the expected specification updates of their preferred approach.



The Alternative 1 in Approach 2 is to clarify the mapping rule for the channel raster to resource element in UE and BS specification in clause 5.4.2.2. Then, the network can use RRC signaling to reconfigure UE-specific channel BW off 100KHz channel raster within a wider cell-specific channel BW subjected to UE capability. The alternative 3 in Approach 2 is that the UE can signal a capability to support a UE-specific channel BW off the 100 kHz channel raster under some BW configuration conditions, and the network can configure the UE-specific channel BW with RB grid of the carrier bandwidth in SIB1 as the channel raster. From UE capability perspective in the WF, it is agreed that a new capability will be specified and some open questions for the detailed capability information, e.g., from which release and mandatory or not, need further discussion.
	4-  UE capability
Agreement:
A new UE capability will be specified to support the WI objectives
Open issues:
The new UE capability should be per band.
FFS from which release should the UE capability be applicable.
Whether the capability should (at least for some bands) be mandatory from Rel-18 onwards.


In this paper, we would like to share our view in the following.
Discussion
In RAN#99, a new WI [2] on channel raster enhancement was approved to discuss on how to remove the restriction on the 100KHz channel raster for some RF bands below 3GHz. One objective of the WI is to 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. For this scenario, the PRB alignment needs to be considered between UE-specific channel BW and cell-specific channel BW. Hence, even/odd PRB issue would be raised when the network reconfiguring the carrier of UE-specific channel BW to be located at 100KHz channel raster point.
In one example, with SCS=15KHz as the assumption, if the UE-specific CHBW is configured with even/odd PRBs within the cell-specific CHBW with even/odd PRBs, the offset between UE channel raster and BS channel raster can be determined by the equation m*100KHz = n*180KHz, where {m=9,n=5} could be a possible solution to obtain 900KHz raster shift to make PRB alignment. However, in another example, with SCS=15KHz as the assumption, if the UE-specific CHBW is configured with even/odd PRBs within the cell-specific CHBW with odd/even PRBs, the offset between UE channel raster and BS channel raster can be determined by the equation m*100KHz = n*180KHz + 90KHz, where no {m,n} can be found to make PRB alignment between the UE-specific CHBW and the cell-specific CHBW. 
In order to solve the PRB alignment issue based on the configuration of the narrower UE-specific CHBW within the wider cell-specific CHBW, two approaches are proposed in the WF for further discussion. For Approach 1, the step size 10 KHz for the new channel raster has been determined as the solution to solve even/odd n*180KHz + 90KHz and even-even/odd-odd n*180KHz regardless of the value n=1,2,… . For alternative 1 in Approach 2, since the cell-specific channel CHBW advertised in SIB1 does not have to be placed on the 100kHz raster according to last meeting agreement, the clarification on clause 5.4.2.2 may force the UE to support any channel raster not specified in the specification, which may increase more UE design complexity than approach 1. For Alternative 3 of Approach 2, the UE can signal a capability to support a UE-specific channel BW off the 100 kHz channel raster by RB grid of the carrier bandwidth in SIB1. Although the new raster points would be much less than approach 1, it would be less flexible in BW configuration and the issue cannot be solved for 40KHz channel raster shift due to guard band checking in band n28 with the configuration of 30MHz UE-specific channel CHBW within 40MHz cell-specific channel CHBW.
In our view, Approach 1 is preferred with moderate new channel raster points and would also be flexible for the future extension to irregular bandwidth configuration. Therefore, we would like to propose to introduce the new channel raster with 10KHz as the step size for both UE and gNB in all FR1 bands below 3GHz that currently have 100KHz channel raster.
Proposal 1: Introduce the new channel raster with 10KHz as the step size for both UE and gNB in all FR1 bands below 3GHz that currently have 100KHz channel raster.
If approach 1 with 10KHz channel step size is approved as the solution, we propose to introduce an UE capability to support the new channel raster, and it should be optional capability from Rel-18. Whether it is mandatory for some bands can be further discussed according to the operator’s request.
Proposal 2: The new UE capability should be introduced as an optional per-band capability from Rel-18 to indicate the new channel raster with 10KHz as the step size for all FR1 bands below 3GHz that currently have 100 kHz channel raster. Whether it is mandatory for some bands can be further discussed according to the operator’s request. 
Conclusion
The proposals in this contribution are summarized in the following.
Proposal 1: Introduce the new channel raster with 10KHz as the step size for both UE and gNB in all FR1 bands below 3GHz that currently have 100KHz channel raster.
Proposal 2: The new UE capability should be introduced as an optional per-band capability from Rel-18 to indicate the new channel raster with 10KHz as the step size for all FR1 bands below 3GHz that currently have 100 kHz channel raster. Whether it is mandatory for some bands can be further discussed according to the operator’s request.
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