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Introduction
The study on efficient utilization of licensed spectrum that is not aligned with existing NR channel bandwidths was completed in RAN#99 [1] and TR 38.844 was approved [2]. One of the contentious issues was what exactly must be on the channel raster in FR1 bands based on the 100 kHz channel raster to support irregular channel bandwidths. In RAN#99, a new WI [3] was approved to remove an undesired restriction of the 100 kHz channel raster.
	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 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, our view on how channel enhancement should be specified in Rel-18 is discussed.

Discussion
Network can configure UE specific channel BW in RRC_CONNECTED state via dedicated signalling. To configure a narrower UE specific channel BW inside a wider gNB channel BW, the resource grids must be aligned with each other for the granularity of PRB (12 subcarriers). 
For the bands with 100 kHz channel raster, the center of the UE specific channel BW should not always need to be at the channel raster as the size of a PRB is 180 kHz for 15 kHz SCS. By supporting non-100 kHz raster (i.e., global frequency raster, 5 kHz) as mentioned in section 6.7.6 of TR [2], channel raster and resource grid are always aligned so that maximum flexibility and efficiency can be achieved in channel bandwidth setting. Further, the resource grid misalignment of even and odd numbers of PRBs with 100 kHz channel raster is no longer an issue; narrower UE channel BW inside a wider gNB channel BW can be supported even when they use even and odd numbers of PRBs in their transmission bandwidth configurations. Therefore, this channel raster enhancement should be the main scope of this WI and supporting UE specific CBWs off the 100 kHz channel raster (but with RB grid alignment) should be specified. UE capability signalling is required so that network can configure UE specific channel BWs based on each UE’s capability signalled to the network. 
Proposal 1: For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific CBW 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.
Furthermore, we suggest that UEs supporting non-100 kHz channel raster for the UE specific channel BW can also support it for the SIB1 carrierBandwidth so that these UEs can also handle a non-100 kHz channel raster in initial access or RRC_IDLE. In other words, any NR-ARFCN setting signalled to UE is not constrained by the 100 kHz channel raster.
Proposal 2: The UE supporting the global frequency raster for the UE specific CBW shall be able to support it for SIB1 as well.
[bookmark: _Hlk131468465]For new bands without legacy UEs, this helps to support configuration without any channel raster constraint in UE specific channel BW or SIB1 carrierBandwidth. However, it is noted that some 5 MHz channel positions off the 100 kHz channel raster cannot be used because there is no suitable GSCN. This is because the minimum synchronization frequency separation between 2 clusters is 1000 kHz = (25-20)*180+100 kHz, which is optimized for 100 kHz channel raster with the minimum channel bandwidth of 5 MHz (25 PRBs) and SSB bandwidth of 20 PRBs. This is too wide to cover all global frequency raster; minimum sync raster separation must be at most 905 kHz = (25-20)*180+5 kHz if all global raster shall be supported with 5 MHz channel BW.
Observation 1: Some of 5 MHz channel positions off the 100 kHz channel raster cannot be supported by the existing synchronization raster.
For bands in which legacy UEs operate already, the SIB1 configuration must be supported by legacy UEs so that legacy UE can camp on. There has not been an agreement whether SIB1 BW must be at 100 kHz raster or not for the legacy UE in the SI completed last RAN [1]. This is a fundamental issue related to this WI, even though it is a legacy release issue.
In RAN4#106 [4], several companies supported that non-100 kHz channel raster for SIB1 BW can be supported by legacy UEs but some did not. According to the previous discussion, the following proposal would be agreeable in our view such that SIB1 as far as it is a maximum transmission BW in the UE spec, it must be at 100 kHz raster, however it does not need to be at 100 kHz raster if SIB1 BW is not a maximum transmission BW in the UE spec for the respective operating band.
- Signaling of a UE specific channel BW as well as
- RB grid alignment between the carrierBandwidth in SIB1 and the UE specific channel BW
are obviously required. Thus the proposal in the following can be agreed.
Proposal 3: The carrierBandwidth in scs-SpecificCarrierList/SCS-SpecificCarrier in SIB1 must be (centered) on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UEs support (TS 38.101-1 subclause 5.3.5). The carrierBandwidth in SCS-SpecificCarrier combined with its position (offsetToCarrier, see TS 38.331) corresponds to the resource grid (see TS 38.211). If the carrierBandwidth in SIB1 is not a maximum transmission BW configuration, it shall contain at least one RB grid aligned UE specific CBW on the channel raster.

Overlapping UE CBWs from network perspective for an irregular BW of 6 MHz is shown in Figure 6.2.1.2-1 of TR 38.844.
[image: ]
In this example, the gNB signals separate 5 MHz wide cells. They have a frequency offset of 900 kHz. Even if the gNB uses one transmission BW configuration of 30 RBs, these 30 RBs need not be centered on the channel raster because the gNB's transmission BW configuration is hidden from the UEs.
The channel raster is needed for the UE, hence anything that is not signaled to the UE need not be on the channel raster.
Therefore, when we introduce Overlapping UE CBWs from network perspective, it must be clarified that channel raster is only applicable to SIB1 BW and UE specific CBW that are signaled to UE even when BS transmits wider bandwidth than signaled in SIB1 BW.
Proposal 4: It is proposed to clarify in TS 38.104 that the channel raster only applies to the SCS-SpecificCarrier in SIB1 and the UE specific CBW that are signaled to the UEs even if the BS transmits a wider bandwidth than signaled in SIB1.

Summary
Proposal 1: For operating bands with a 100 kHz channel raster, the UE can signal a capability to support a UE specific CBW 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.
Proposal 2: The UE supporting the global frequency raster for UE specific CBW shall be able to support for in SIB1 as well.
Observation 1: Some of 5 MHz channel positions off the 100 kHz raster cannot be supported by existing sync raster frequency.
Proposal 3: The carrierBandwidth in scs-SpecificCarrierList/SCS-SpecificCarrier in SIB1 must be (centered) on the channel raster (in the sense of TS 38.101-1 table 5.4.2.2-1) for at least one numerology if it is a maximum transmission BW configuration (in the sense of TS 38.101-1 subclause 5.3.2) that the UEs support (TS 38.101-1 subclause 5.3.5). The carrierBandwidth in SCS-SpecificCarrier combined with its position (offsetToCarrier, see TS 38.331) corresponds to the resource grid (see TS 38.211). If the carrierBandwidth in SIB1 is not a maximum transmission BW configuration, it shall contain at least one RB grid aligned UE specific CBW on the channel raster.
Proposal 4: It is proposed to clarify in TS 38.104 that the channel raster only applies to the SCS-SpecificCarrier in SIB1 and the UE specific CBW that are signaled to the UEs even if the BS transmits a wider bandwidth than signaled in SIB1.
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