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1 Background
To address the issue of location of the channel bandwidth on the (100k) channel raster entries in some NR bands raised during the FS_NR_eff_BW_util, RAN#99 agreed a work item [1] on channel raster enhancements with the following objectives
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.

The main issue to be addressed by this WI is the location of the channel bandwidth on the (100k) channel raster entries in some NR bands.
In [2] we propose not change the BS and UE channel raster. The network should be able to use the RRC specification for configuring the UE with locations of the UE-specific CHBW within a wider cell-specific bandwidth; if not possible for some legacy UE implementations that pass initial access nevertheless, a UE capability indicating capability of following the RRC without restrictions could be introduced. 
Then configuring a narrower UE channel BW inside a wider gNB channel BW is always possible, and the objectives of the work item are met without changing the channel raster. In this companion contribution to [2] we propose a specification of the said capability for UEs capable of locating a UE CHBW off the raster but within the carrier bandwidth as required by the specifications. The changes proposed above should be implemented in an earlier release.
2 UE channel bandwidth during initial access
A UE capability would only be available after AS security activation (at least at NAS attach), which means that the initial access procedure before RRC setup is carried out with a UE CHBW location set by the UE. Unlike for LTE, NR was designed with a sparser SS and an SSB that be located anywhere within the carrier bandwidth and location not known to the UE during decoding of the SSB (PBCH). In [2] we observed that
Observation 1: In addition to the SS, the CORESET#0 received is PRB aligned with the carrier grid, and the DL and UL BWP#0 need not be centred on the channel raster. For UEs passing the initial access, location of a UE CHBW with PRB granularity therefore appears feasible no matter carrier frequencies and the centre of the carrier grid (the channel raster entry).

The capability would therefore not prevent UE malfunction at initial access if the UE is not capable of transmitting or receiving on a BWP#0 is not centred on the channel raster or corresponding to a maximum transmission bandwidth configuration of a channel bandwidth for example (the SSB is not centred at the channel raster). The capability could possibly indicate that the UE is not compliant with 3GPP requirements. We observe that
Observation 2: compliance with regulatory unwanted emission limits for the UE is not the liability of the network, the UE should meet these for any possible configuration of the UE CHBW location. Not all configurations are covered by 3GPP conformance specification but must be met by design.

3 Specification of the UE capability
Notwithstanding, a capability of locating a UE specific CHBW within a wider cell bandwidth without restrictions, if introduced, should be specified in clause 5.3 on the channel bandwidth:
5.3.1
General

The UE channel bandwidth supports a single NR RF carrier in the uplink or downlink at the UE. From a BS perspective, different UE channel bandwidths may be supported within the same spectrum for transmitting to and receiving from UEs connected to the BS. Transmission of multiple carriers to the same UE (CA) or multiple carriers to different UEs within the BS channel bandwidth can be supported.

From a UE perspective, the UE is configured with one or more BWP / carriers, each with its own UE channel bandwidth. The UE does not need to be aware of the BS channel bandwidth or how the BS allocates bandwidth to different UEs.

The placement of the UE channel bandwidth for each UE carrier is flexible but can only be completely within the BS channel bandwidth. A UE indicating [ue-SpecificChannelBW-WithoutRestriction] can be configured with a channel bandwidth within the BS channel bandwidth by ServingCellConfig without restrictions as specified in [38.306].
The relationship between the channel bandwidth, the guardband and the maximum transmission bandwidth configuration is shown in Figure 5.3.1-1.
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Figure 5.3.1-1: Definition of the channel bandwidth and the maximum transmission bandwidth configuration for one NR channel

Restrictions could be either that

1. the UE-specific CHBW must be located on the channel raster (functionality and risk of RRC rejection) or
2. the UE is not compliant with the 3GPP requirements off the channel raster 

and would be implied by absence of the capability. This capability would be somewhat similar to the partialFR2-FallbackRX-Req that indicates a restriction of compliance with requirement if present:
	partialFR2-FallbackRX-Req

Indicates whether the UE meets only a partial set of the UE minimum receiver requirements for the eligible FR2 fallback band combinations as defined in Clause 4.2 of TS 38.101-2 [3] and Clause 4.2 of TS 38.101-3 [4]. If not indicated, the UE shall meet all the UE minimum receiver requirements for all the FR2 fallback combinations in TS 38.101-2 [3] and TS 38.101-3 [4]. The UE shall support configuration of any of the FR2 fallback band combinations regardless of the presence or the absence of this field.
	UE
	No
	No
	No


We make the following
Proposal 1: the network should be able to use the RRC specification for configuring the UE with locations of the UE-specific CHBW within a wider cell-specific bandwidth; if not possible for some legacy UE implementations that pass initial access nevertheless, a UE capability indicating capability of following the RRC without restrictions could be introduced. This capability, if introduced, should be specified in clause 5.3 of 38.101-1 on the channel bandwidth. Absence of the capability would indicate restrictions either that

1. the UE-specific CHBW must be located on the channel raster (functionality and risk of RRC rejection) or

2. the UE is not compliant with the 3GPP requirements off the channel raster. 

The capability would only be applicable for FR1. 

4 Proposal
We propose to
Proposal 1: the network should be able to use the RRC specification for configuring the UE with locations of the UE-specific CHBW within a wider cell-specific bandwidth; if not possible for some legacy UE implementations that pass initial access nevertheless, a UE capability indicating capability of following the RRC without restrictions could be introduced. This capability, if introduced, should be specified in clause 5.3 of 38.101-1 on the channel bandwidth. Absence of the capability would indicate restrictions either that

1. the UE-specific CHBW must be located on the channel raster (functionality and risk of RRC rejection) or

2. the UE is not compliant with the 3GPP requirements off the channel raster. 
Then configuring a narrower UE channel BW inside a wider gNB channel BW is always possible, and the objectives of the work item are met without changing the channel raster.
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