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1 Introduction
[bookmark: OLE_LINK25]Since the study item “Study on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths” raised long-standing RAN4 discussions on the location of the channel bandwidth on the (100 kHz) channel raster entries and did not reach an agreement, the revised work item [1] on channel raster enhancement was agreed. In this contribution, we want to share some views on UE and BS channel raster enhancement.
	The objectives of the work item are the following:
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].
2. Changes to BS channel raster can be considered if required [RAN4].
3. Specify the corresponding UE capability, if needed, to enable changes to the channel raster [RAN2, RAN4]:
· RAN4 is to identify the release(s) of the core specifications 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.



2 Discussion
	· [bookmark: OLE_LINK50][bookmark: OLE_LINK23][bookmark: OLE_LINK66]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
· 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.)

Way forward:
For the next meeting, companies are encouraged to detail the expected specification’ updates of their preferred approach.


Above is way forward[2] in last meeting. Whether UE specific channel bandwidth needs to be on 100kHz channel raster has been discussed several meetings. In this paper, we want to cite some contributions approved before to clarify our views. In [3], there are some agreements related to channel bandwidth specifications and design, among which, it was agreed that to support forward compatibility, UE channel bandwidth that contains the initial access information can be configured anywhere within the gNB channel bandwidth during initial system acquisition. Except for this, the agreement that RAN4 specifications are designed such that UEs can operate without knowing the actual gNB channel bandwidth, and UEs can be configured to operate with any channel bandwidth that is narrower than the gNB channel bandwidth. In [4], UE specific channel bandwidth was introduced in RAN #82, and according to the field description, UE specific channel bandwidth is defined in relation to Point A. There is no restriction on that UE specific channel bandwidth must on 100 kHz channel raster. For conformance test issue, it can be further enhanced through selecting some fixed frequencies as test frequencies in addition to frequencies that are multiple of 100 kHz, and the requirements for testing frequencies should not be the reason why the UE specific CBW must be restricted on 100 kHz raster. 
[bookmark: _GoBack]Compared with approach 1, approach 2 is preferred, which has less impact on specifications. For this approach, the expected specification’ s updates are as follows:

[bookmark: _Toc61367273][bookmark: _Toc68230596][bookmark: _Toc29802119][bookmark: _Toc29802744][bookmark: _Toc84404847][bookmark: _Toc21344211][bookmark: _Toc61372656][bookmark: _Toc69084009][bookmark: _Toc83580338][bookmark: _Toc84413456][bookmark: _Toc45888034][bookmark: _Toc37251245][bookmark: _Toc76509038][bookmark: _Toc76718028][bookmark: _Toc29801695][bookmark: _Toc36107486][bookmark: _Toc45888633][bookmark: _Toc75467016]5.4.2.2	Channel raster to resource element mapping
The mapping between the RF reference frequency on the channel raster and the corresponding resource element is given in Table 5.4.2.2-1 and can be used to identify the RF channel position. The mapping depends on the total number of RBs that are allocated in the channel and applies to both UL and DL. The mapping must apply to at least one numerology supported by the UE.
Table 5.4.2.2-1: Channel raster to resource element mapping
	

	NRBmod2 = 0
	 NRBmod2 = 1

	
Resource element index 
	0
	6

	
Physical resource block number 
	

	






k is resource element index, and  is PRB number, NRB NRB represents transmission bandwidth configuration defined in chapter 5.3.1, which is given by carrierBandwidth indicated in  downlinkConfigCommonSIB1 or uplinkConfigCommonSIB1.

Proposal 1: Above is the expected specification’s updates of approach 2.
3 Conclusion
In this contribution, we shared some views on UE and BS channel raster enhancement and the proposal is made as follows:
Proposal 1: Above is the expected specification’s updates of approach 2.
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