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1 Introduction
At RAN#99, a new WI on channel raster enhancement was approved in RP-230813, with the following objectives:
1. 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].
1. Changes to BS channel raster can be considered if required [RAN4].
1. Specify the corresponding UE capability, if needed, to enable changes to the channel raster [RAN2, RAN4]:
0. RAN4 is to identify the release of the specifications 38.101-1 and 38.104 and the possibility of early implementation. If corresponding capability signalling is provided for early implementation and such early implementation is possible, the change is to be release independent from the identified release.
NOTE: Changes to channel raster need to be compliant with the definition of global channel raster in RAN4 specification.
In this contribution, we provide our consideration on the first two objectives.
2 Discussion
At meeting RAN4#106-bis-e, WF on channel raster enhancement was approved in R4-2306598. Several alternatives are for further study. Basically there are 2 different approaches are proposed: 1. Specify a new channel raster; 2. Improve SIB1/UE-specific channel BW positions and granularity. The way forward for May meeting is:
· Proponents of each alternative should explain:
· How the proposed alternative will address the even/odd PRB issue.
· How to manage any NBC issue with legacy UEs.
· For everyone: further evaluate pros and cons of each alternative
At meeting RAN4#107, WF on channel raster enhancements was approved in R4-2310269. 
[bookmark: OLE_LINK29][bookmark: OLE_LINK15][bookmark: OLE_LINK16]At meeting RAN4#108, further agreement was made in R4-2314681.
1. Approaches / Alternatives
One of the following approaches/alternatives to be chosen: 
0. Approach 1: Specify a new channel raster
The new channel raster step size: 10 kHz

0. Approach 2: Do not specify new channel raster entries 
1. [bookmark: OLE_LINK30][bookmark: OLE_LINK31]Alternative 1
0. 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.
0. 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
1. 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 
0. consists of a contiguous subset of RBs from SCS-SpecificCarrier in SIB1 and 
0. is a maximum transmission BW configuration 
0. but need not be centered on the channel raster.
1. 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.)

The purpose of the channel raster enhancement is to make it always possible that a narrower UE channel bandwidth can be configured inside wider gNB channel bandwidth, i.e. the odd/even PRB issue. It has been discussed during the study item on support of irregular channel bandwidth. As a result from the previous discussion, denser channel raster need to be introduced for UE to solve the issue. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]On approach 1, the expected specification update can be found in [1]. The following explains the needed changes in details.
The first needed change is to update the channel raster entries in subclause 5.4.2.3. 
Per agreement from RAN4#107 in R4-2310269.
For approach 1: Specify a new channel raster
[bookmark: OLE_LINK2][bookmark: OLE_LINK1]The new channel raster should be specified:
· For both UE and gNB.
· For all FR1 bands below 3GHz that currently have 100 kHz channel raster.
The change should be made for all FR1 band below 3GHz that currently have 100 KHz channel raster for both BS and UE. On BS side, the capability of supported channel raster entries can be declared, and on UE side the support of enhanced channel raster is a UE capability. Hence a new table might not be needed while the step size and its applicability should be defined in the sub-clauses. 
[bookmark: OLE_LINK20]Proposed changes for TS 38.104
[bookmark: OLE_LINK7][bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK22][bookmark: OLE_LINK23]-	For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case, every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is given as <20>. If the BS is declared to support 10 kHz channel raster, ΔFRaster = 2× ΔFGlobal. In this case, every 2nd NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is <2>.
Proposed changes for TS 38.101-1
[bookmark: _Hlk499903272]For NR operating bands with 100 kHz channel raster, ΔFRaster = 20 × ΔFGlobal. In this case every 20th NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in Table 5.4.2.3‑1 is given as <20>. If the UE is capable of  “enhancedChannelRasterSupport”, ΔFRaster = 2× ΔFGlobal. In this case, every 2nd NR-ARFCN within the operating band are applicable for the channel raster within the operating band and the step size for the channel raster in table 5.4.2.3-1 is <2>.
[bookmark: OLE_LINK25][bookmark: OLE_LINK26]The second change is channel spacing, the existing nominal channel spacing shall be kept unchanged to avoid NBC issue, as shown below.
For NR operating bands with 10 KHz or 100 kHz channel raster:
	

[bookmark: OLE_LINK28][bookmark: _Hlk145950709]The third change is channel raster to resource element mapping. The description of NRB is ambiguous and need to be corrected. The following change is proposed:

Table 5.4.2.2-1: Channel Raster to Resource Element Mapping
	

	
	

	
Resource element index 
	0
	6

	
Physical resource block number 

	

	





k, and and NRB are as defined in TS 38.211 [9]. NRB for each BS channel bandwidth and subcarrier spacing is specified in sub-clause 5.3.2.
On the NBC issue, if a new UE capability is introduced, gNB knows which UE can be configured with channel bandwidth on any 10 KHz raster, and which UE (legacy UE) can be configured on 100 KHz raster only. With this information, both new UE and legacy UE can work well through the network planning.
[bookmark: OLE_LINK33]The following text provide our comments to alternative 1 of the approach 2
1. The proposed change in clause 5.4.2.2 may not in line with original text, which may have potential impact to legacy UE. 
[bookmark: OLE_LINK3]2. by the change, the RF designer may not know what is exact the central frequencies need to be implemented.
Comments to alternative 3 of the approach 2
1. it is known that UE specific channel bandwidth can be off the 100 KHz, however, what are the central frequencies need be implemented is not clear.
[bookmark: OLE_LINK32][bookmark: OLE_LINK17][bookmark: OLE_LINK21]In summary, the major concern on the two alternatives of the approach 2 is that it is not crystal clear to guide the RF designer on which channel raster entries need to be supported.
Proposal: it is proposed to take approach 1.

3 Conclusion
In this contribution, we provide our view on channel raster enhancement.
Proposal: it is proposed to take approach 1.
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