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1. Introduction
In last RAN4 meeting, a way forward on channel raster enhancement was agreed in [1]. Two approaches were discussed, and the main difference is whether to specify new channel raster. 

In this contribution, we further discuss the two approaches and provide our views.

2. Discussion
	Alternatives in last meeting WF:

1- Approach 1: Specify a new channel raster
1- New channel raster step size:




Option 1: 5 kHz




Option 2: 10 kHz




Option 3: 50kHz

2- The new channel raster should be specified for:




both UE and gNB.

3- For which bands this new channel raster should be specified:




All FR1 bands below 3GHz that that currently have 100 kHz channel raster

2- 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;

· 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.)




For Ap1, we support to specify new channel raster step size as 5kHz as the same as global frequency raster (ΔFGlobal=5KHz) for future proof. As we discussed previously, except for the odd/even PRB issue, there may be other issue related to the channel raster, e.g. 40KHz channel raster exception is introduced in order to solve the misaligned PRB between 30MHz and 40MHz for n28. And the new channel raster should be specified for both UE and gNB, and applicable for all FR1 bands below 3GHz with 100KHz channel raster.

Proposal 1: For Ap1, specify new channel raster step size as 5KHz for both UE and gNB, and for all FR1 bands below 3GHz that currently have 100KHz channel raster.

Specification updates are required for section 5.4.2 (Channel raster) in both TS38.101-1 and 38.104. Following is the example for specification updates. From Rel-18 onwards, the new channel raster should be supported by all UEs so that only one channel raster is enough for NR operating bands with 100KHz channel raster. 
Considering that RedCap has bandwidth limitation of 20MHz. Hence, if a RedCap UE operates in a 25MHz cell, it will face the odd/even PRB issue. So the problem is more serious than legacy eMBB UE. As proposed in Ap2 Al4, allow UE channel BW configured off 100KHz for legacy RedCap UE should be considered.

Proposal 2: For Ap1, For NR operating bands with 100KHz channel raster, ΔFRaster is changed to ΔFRaster = 20 × ΔFGlobal in both 38.101-1 and 38.104.
	5.4.2.3
Channel raster entries for each operating band

The RF channel positions on the channel raster in each NR operating band are given through the applicable NR-ARFCN in Table 5.4.2.3‑1, using the channel raster to resource element mapping in clause 5.4.2.2.

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 <120>.

For NR operating bands with 15 kHz channel raster below 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {3,6}. Every Ith 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 < I >.

For NR operating bands with 15 kHz channel raster above 3GHz, ΔFRaster = I × ΔFGlobal, where I ϵ {1,2}. Every Ith  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 <I>.

In frequency bands with two or more ΔFRaster, the higher ΔFRaster: For 15 kHz and 30 kHz channel raster applies to channels using only the SCS that is equal to or larger than the higher ΔFRaster and SSB SCS is equal to the higher ∆FRaster.
Table 5.4.2.3-1: Applicable NR-ARFCN per operating band

NR operating band
ΔFRaster
(kHz) 
Uplink

Range of NREF

(First – <Step size> – Last)

Downlink

Range of NREF

(First – <Step size> – Last)

n1
100

384000 – <120> – 396000

422000 – <120> – 434000

n2
100

370000 – <120> – 382000

386000 – <120> – 398000

n3
100

342000 – <120> – 357000

361000 – <120> – 376000

...
...
...
...



The main difference between Ap1 and Ap2 is whether to define new channel raster or clarify the channel raster configuration in RAN4 spec. In our view, both approaches can serve the same purpose (i.e. odd/even PRB issue) as long as the spec is clear and has no ambiguity. 

For Ap2, the specification updates proposed in R4-2307738 last meeting is generally OK, but one thing we would like to highlight is that all Rel-18 UE should mandatory support center frequency located off 100KHz.

Proposal 3: For Ap2, the specification updates proposed in R4-2307738 can be considered as starting point with the consideration that Rel-18 UE should mandatory support center frequency located off 100KHz.
3. Conclusions
In this contribution, we discuss the changes to UE and BS channel raster. Proposals are provided as follows:

Proposal 1: For Ap1, specify new channel raster step size as 5KHz for both UE and gNB, and for all FR1 bands below 3GHz that currently have 100KHz channel raster.

Proposal 2: For Ap1, For NR operating bands with 100KHz channel raster, ΔFRaster is changed to ΔFRaster = 20 × ΔFGlobal in both 38.101-1 and 38.104.
Proposal 3: For Ap2, the specification updates proposed in R4-2307738 can be considered as starting point with the consideration that Rel-18 UE should mandatory support center frequency located off 100KHz.
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