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1.	Introduction
Channel raster and UE behaviour for channel mapping as the maintenance issues were arised from RAN4 discussion under Rel-17/18 irregular channel bandwidth SI. 
In RAN#99, a new WI [1] was agreed to address the channel raster enhancement issue which is the basis before preceding any new solutions on irregular channel bandwidth. 
	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.



2. 	Discussion
RAN4 history:
RAN4 has long debate on UE behaviour how to access a cell with correct UE Channel bandwidth during initial cell access and connected mode with several concept specified in RAN1/RAN2/RAN4 specification:
· Minimum channel bandwidth: As specified in RAN4 specification TS 38.101-1 5.3.5 as per band basis
· Coreset #0 bandwidth: specified in TS 38.213 section 13 “ControlResourceSetZero”in PDCCH-ConfigSIB1
· Initial BWP, SIB1 carrier bandwidth: advertised in SIB1 as cell specific parameter
· UE specific carrier bandwidth as indicated by network during connect mode
RAN4 at least has following common understanding:
· During initial cell search, it’s UE implementation on channel bandwidth selection as well it’s no less than initial BWP bandwidth and no larger than SIB1 carrier bandwidth 
· All carrier bandwidth specified in RAN1/RAN2 has PRB granularity up to 275 PRBs
· The channel bandwidth specified in RAN4 as per band per SCS basis with fixed values, and all RAN4 requirements refereed to channel bandwidths
For channel raster mapping issue:
· From RAN1/RAN2 specification, channel allocation following common RB grid concept:
· Reference location (lowest carrier of SSB);  k_SSB and f_offset to point A; carrier offset to point A 
· From RAN4 specification perspective:
· Channel raster centred on the “carrier bandwidth”, there is ambiguity on the referred carrier bandwidth 
·  The channel raster as per band basis e.g. 100kHz for LTE refarming bands  
· From RAN2 signalling perspective: Channel raster NARFCN following global channel raster with 5Hz granularity 

With above summary, we have following observations:
Observation 1: From RAN1/RAN2 specification perspective, there is no limitation/restriction on channel raster mapping and channel allocation not restricted to channel raster 
Observation2: From RAN4 specification perspective, channel raster always needs to be centred on “carrier bandwidth”
· There is ambiguity on the refereed carrier bandwidth on channel raster mapping definition, initial BWP bandwidth, SIB1 carrier bandwidth or UE specific carrier bandwidth; or all of them need to be centred with channel raster 
Observation 3: From RAN2 signalling perspective, it’s compatible with global channel raster i.e. 5kHz granularity 

UE capability
With above observations, we should allow the implementation flexibility of legacy UE on channel raster mapping to avoid NBC issues.  
Proposal 1: The enhancement on channel raster shall not apply to legacy commercial UEs. 
The enhancement on channel raster can be considered as optional feature with capability signalling, and then release independent approach can be used to allow new UEs to declare supporting this feature. With capability signalling, network can adjust channel arrangement per UE basis.
Proposal 2: Introduce enhancement on channel raster as optional feature with capability signalling 
· Release independent approach can be considered together with capability signalling e.g. earliest from Rel-17 
Enhancement on channel raster 
 To minimize RAN4 specification impact and avoid the update on RAN2 side, we suggest to introduce new channel raster value with different step size as per band per request basis. 
Proposal 3: Introduce new channel raster values with different step size as per band basis following the global channel raster definition with 5KHz as basic granularity e.g., 20kHz with step size 4
Regarding channel raster mapping issue, as summarized above we suggest to clarify in RAN4 specification that for new UEs which support channel raster enhancement, RAN4 channel raster mapping definition is used for channel arrangement reference of RAN4 requirement definition. And for this reference, carrier bandwidth is referend to SIB1 bandwidth. 
3. 	Conclusion
In this contribution, channel raster issue was analysed with following observations and proposals:
Observation 1: From RAN1/RAN2 specification perspective, there is no limitation/restriction on channel raster mapping and channel allocation not relevant to channel raster 
Observation2: From RAN4 specification perspective, channel raster always needs to be centred on “carrier bandwidth”
· There is ambiguity on the refereed carrier bandwidth on channel raster mapping definition, initial BWP bandwidth or SIB1 carrier bandwidth or UE specific carrier bandwidth; or all of them need to be centred with channel raster 
Observation 3: From RAN2 signalling perspective, it’s compatible with global channel raster i.e. 5kHz granularity 
Proposal 1: The enhancement on channel raster shall not apply for legacy commercial UEs. 
Proposal 2: Introduce enhancement on channel raster as optional feature with capability signalling 
· Release independent approach can be considered together with capability signalling e.g., earliest from Rel-17 
Proposal 3: Introduce new channel raster values with different step size as per band basis following the global channel raster definition with 5KHz as basic granularity e.g., 20kHz with step size 4
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