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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 (100k) channel raster entries and did not reach an agreement, the new work item [1] on channel raster enhancement was agreed. In this contribution, we want to share some views on channel raster enhancement.
	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
[bookmark: OLE_LINK50][bookmark: OLE_LINK66][bookmark: OLE_LINK23]For the sake of clarification, we describe the process of establishing connection between UE and network during initial access:
1　 UE searches sync raster to identify the frequency location of SSB.
2　 UE tries to decode PSS, SSS, once it is successful, UE will detect PBCH and then decode MIB carried on PBCH. Based on MIB, UE will achieve the following information:
· ssb-subcarrierOffset indicates the frequency domain offset between SSB and the overall resource block grid in number of subcarriers which is indicated by subCarrierSpacingCommon within MIB.
· Pdcch-ConfigSIB1 determines a bandwidth for PDCCH/SIB, CORESET0, common search space and necessary PDCCH parameters.
3　 Based on min BW, SSB SCS and PDCCH SCS, UE selects CORESET0 configuration table which is defined in TS38.213 Table 13-1~13-10. Then, according to the index indicated in 4LSB of Pdcch-ConfigSIB1, time and frequency domain of CORESET0, offset and SSB and CORESET0 multiplexing pattern can be achieved. After that, UE will find the location of CORESET0 and Search Space information.
Note: Offset is from the smallest RB index of the CORESET0 to the smallest RB index of the common RB overlapping with the first RB of the corresponding SSB in number of RB, with respect to the SCS of the CORESET0, provided by subCarrierSpacingCommon.
4　 UE blind decodes DCI1_0 in the Search Space. Based on the content of DCI1_0, UE needs to figure out the frequency and time domain resource information of PDSCH and decodes PDSCH carrying SIB1. In this procedure, UE can obtain offsetToPointA which indicates the frequency domain offset between PointA and the smallest RB index of the common RB overlapping with the first RB of the corresponding SSB in number of common RB in order to determine the location of PointA.
5　 Based on the previous step, UE will acquire frequency location of carrier bandwidth broadcast in SIB1 through offsetToCarrier within SIB1, which indicates the offset between carrier bandwidth and PointA in number of RB, with respect to the SCS provided by scs-SpecificCarrierList within SIB1.
6　 According the location of SIB1 carrier bandwidth, it can be calculated that the frequency domain origin of initial BWP through the offset from the smallest RB index of the initial BWP to the smallest RB index of SIB1 carrier BW in number of CRB, provided by locationAndBandwidth.
During initial access, upon receiving the SIB1, UE shall select channel bandwidth with a maximum transmission bandwidth configuration which is no less than the bandwidth of initial BWP and no larger than carrier bandwidth indicated in SIB1. SIB1 carrier bandwidth is cell specific parameter. Channel raster is used to identify the RF channel position. In other words, channel rasters are specific frequency points used to deploy cells, which can serve as the central frequency points for cell deployment. Therefore, SIB1 carrier bandwidth needs to be on the channel raster e.g. 100 kHz or multiple of SCS, which is defined in TS 38.101-1 5.4.2.3. In addition to the already defined channel rasters, it is feasible to define an additional channel raster point according to the needs of the frequency band like band n28 as BS can finely adjust the position of the carrier. If the existing channel raster can work properly, there is no need to change them.
Observation 1: SIB1 carrier bandwidth needs to be on the channel raster e.g. 100 kHz or multiple of SCS, which is defined in TS 38.101-1 5.4.2.3. 
Proposal 1: In addition to the already defined channel raster, it is feasible to define an additional channel raster point according to the need of the frequency band like band n28 as BS can finely adjust the position of the carrier. If the existing channel raster can work properly, there is no need to change them.
In RACH procedure, UE reports its capability including supporting channel bandwidth to the network.
After UE enters connected mode, the process can be described as following:
7　 Based on UE capability, the network will configure UE specific channel bandwidth for UE within the BS channel bandwidth through the following message. The location of UE specific channel bandwidth can be obtained by offsetToCarrier within downlinkChannelBW-PerSCS-List.
- ServingCellConfig -> downlinkChannelBW-PerSCS-List -> carrierBandwidth
During connected mode, UE specific channel bandwidth configured by the network is not allowed to exceed the band edge since some UEs has self-check ability.
The above procedure can be illustrated as the following figure. It can be observed that whether UE channel bandwidth is on 100 kHz channel raster is not specified from signalling perspective.
Observation 2: It can be observed that whether UE channel bandwidth is on 100 kHz channel raster is not specified from signalling perspective.
[image: 流程图]
Figure 2.1: The process of establishing connection between UE and network 
To deal with the problem raised in [2], in which it is impossible to locate a RedCap UE CBW of 10 MHz or 20 MHz spanning the initial BWP anywhere within a 25 MHz cell-specific BW (133 PRB carrier), permitting UE CBW off 100 kHz channel raster may be a solution. However, we know that some UEs was set that its channel must be on the channel raster at present. Considering cell-specific carrier needs to be on 100 kHz channel raster to minimize the impact of re-cultivating LTE band on network deployment planning, an optional capability shall be added to allow UE CBW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs. As specified in WID, the change is to be release independent from the identified release. To increase configuration flexibility, this UE capability shall be specified in earlier release as much as possible.
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[bookmark: OLE_LINK24][bookmark: OLE_LINK28]Proposal 2: An optional capability shall be added to allow UE CBW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.
Proposal 3: To increase configuration flexibility, this UE capability shall be specified in earlier release as much as possible.
3 Conclusion
In this contribution, we shared some views on channel raster enhancement and the observations and proposals are made as following:
Observation 1: SIB1 carrier bandwidth needs to be on the channel raster e.g. 100 kHz or multiple of SCS, which is defined in TS 38.101-1 5.4.2.3. 
Proposal 1: In addition to the already defined channel raster, it is feasible to define an additional channel raster point according to the need of the frequency band like band n28 as BS can finely adjust the position of the carrier. If the existing channel raster can work properly, there is no need to change them.
Observation 2: It can be observed that whether UE channel bandwidth is on 100 kHz channel raster is not specified from signalling perspective.
Proposal 2: An optional capability shall be added to allow UE CBW configured by network during connected mode not on 100 kHz channel raster for some legacy RedCap UEs and future UEs.
Proposal 3: To increase configuration flexibility, this UE capability shall be specified in earlier release as much as possible.
[bookmark: _GoBack]4 Reference
[1] RP-220813, “New WID on Channel raster enhancement”, Ericsson
[2] R4-2300749,“SIB1 signaling and configuration of the UE-specific channel bandwidth”, Ericsson


1

image1.png
@Point A

UE specific CBW =~ —
during initial access |

(O I L]

(@OffsetToPointA x CRB

@offset x CRB|

(©)OffsetToCarrier x RB

g 1D TgIS

(@OffsetToCarrier x RB





image2.png
UL/DL carrier (celI—specjfic) on the 100k raster

UL/DL carrier

UL/DL initial BWP (full carrier bandwidth wider
than RedCap
Initial DL/UL BWP
(all bandwidths)

Initial DL/UL BWP
(RedCap-specific)

Case A

Case B

UE-specific CHBW (MHz) for RedCap (B)




