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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
	1- [bookmark: OLE_LINK66][bookmark: OLE_LINK23][bookmark: OLE_LINK50]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.


Above is way forward[2] for RAN4 #108 meeting, there are still two approaches for further study. Companies showed different understanding of impact on specifications of two approaches and whether the approach is a simple change in last meeting. The following compares two approaches from the perspective of impact on specifications. Since we reached an agreement that the new channel raster should be specified for all FR1 bands below 3GHz that currently have 100 kHz channel raster, this contribution will only consider these bands. 
For approach 1, there is no doubt that additional channel raster for all FR1 bands below 3GHz with 100 kHz channel raster should be updated in related specifications including all conformance specifications. Furthermore, the concern about whether nominal channel spacing needs to be modified was raised in last meeting. In our view, nominal channel spacing for intra-band CA is defined as multiples of least common multiple of channel raster and subcarrier spacing. Current 100 kHz channel raster is multiple of 10 kHz enhanced channel raster, so the existing nominal channel spacing for intra-band CA can be reused. Channel raster enhancement is introduced to solve odd/even issue, hence, nominal channel spacing may not need to be changed. If we have another motivation to improve spectrum utilization, it is necessary to revise nominal channel spacing for intra-band CA. Regardless of whether nominal channel spacing will be modified, it is necessary to clarify applicable for 10 kHz channel raster in related section of the specifications.
Proposal 1: Regardless of whether nominal channel spacing will be modified, it is necessary to clarify applicable for 10 kHz channel raster in related section of the specifications.
For approach 2, it clarifies the mapping between channel raster and resource element, which makes the specification clear. Some arguments were presented that RF requirements apply based on the condition that the channel (for both UE and BS) are placed on a valid channel raster entry given in Table 5.4.2.3-1 of TS 38.101-1 or -2. In our opinion, RF requirements apply once guard band meet the required minimum guard band for the corresponding channel bandwidth in spite of whether channel is on 100 kHz channel raster.
Observation 1: RF requirements apply once guard band meet the required minimum guard band for the corresponding channel bandwidth in spite of whether channel is on 100 kHz channel raster.
Alternative 1 and 3 can be merged into one as follows due to have the same motivation of not specifying new channel raster entries.
· Approach 2: Do not specify new channel raster entries 
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
3- 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.)
Proposal 2: Alternative 1 and 3 can be merged into one as follows.
· Approach 2: Do not specify new channel raster entries 
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
3- 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.)
No matter which approach will be selected to solve odd/even issue, the mapping between channel raster and resource element must be further clarified in the specification as companies have different understandings.
Proposal 3: No matter which approach will be selected to solve odd/even issue, the mapping between channel raster and resource element must be further clarified in the specification as companies have different understandings.
3 Conclusion
In this contribution, we shared some views on UE and BS channel raster enhancement and the proposals are made as follows:
Proposal 1: Regardless of whether nominal channel spacing will be modified, it is necessary to clarify applicable for 10 kHz channel raster in related section of the specifications.
Observation 1: RF requirements apply once guard band meet the required minimum guard band for the corresponding channel bandwidth in spite of whether channel is on 100 kHz channel raster.
Proposal 2: Alternative 1 and 3 can be merged into one as follows.
· Approach 2: Do not specify new channel raster entries 
4- 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.
5- 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
6- 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.)
Proposal 3: No matter which approach will be selected to solve odd/even issue, the mapping between channel raster and resource element must be further clarified in the specification as companies have different understandings.
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