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1	Introduction
The UE determines its initial channel bandwidth in a cell based on the SIB1 signalling, and may be later provided with a dedicated channel bandwidth based on the list of UE-supported channel bandwidths in the UE capabilities. However, UE never knows the exact channel bandwidth used by the network, which may lead to difficulties in adapting its used bandwidth.
In this contribution, we discuss optimization for the UE usage of the channel bandwidth.
2	UE channel bandwidth
The dedicated channel bandwidth was originally meant for the case when UE supports only smaller channel bandwidth than that supported by the network, as a means to precisely adapt the UE CBW to network-desired position. However, it was specified so that it can also apply to a larger channel bandwidth assuming that the PRB0 stays the same (i.e. SIB1 and dedicated CBW use the same offset from pointA and follow the same PRB raster). 
Currently, UE always starts using the CORESET#0 bandwidth until Msg4, after which UE starts using either the dedicated CBW (if signalled) or the SIB1 CBW. Technically, UE already knows the SIB1 CBW based on SIB1 reception and can adapt its CBW based on the initial BWP size, as shown by RRC section 5.2.2.4.2: UE camping on a cell autonomously adapts its so that it meets two conditions:
1) The CBW contains the initial BWP
2) The CBW is contained within the SIB1 CBW
The relevant parts of this section are shown below:
	2>	if the UE supports an uplink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15], TS 38.101-2 [39], and TS 38.101-5 [75]) which
-	is smaller than or equal to the carrierBandwidth (indicated in uplinkConfigCommon for the SCS of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial uplink BWP or, for RedCap UE, of the RedCap-specific initial uplink BWP if configured, and
2>	if the UE supports a downlink channel bandwidth with a maximum transmission bandwidth configuration (see TS 38.101-1 [15], TS 38.101-2 [39], and TS 38.101-5 [75]) which
-	is smaller than or equal to the carrierBandwidth (indicated in downlinkConfigCommon for the SCS of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured), and which
-	is wider than or equal to the bandwidth of the initial downlink BWP or, for RedCap UE, of the RedCap-specific initial downlink BWP if configured, and



Observation 1: UE may adapt its CBW to contain the BWP, which can be smaller than the SIB1 CBW.
Many UE capabilities may also (indirectly) be impacted by the channel bandwidth: UE may indicate a supported bandwidth in FSPC fashion, i.e. different per-carrier featureSets may support different amount of bandwidth due to UE processing limitations.  
Observation 2: The supported bandwidth may depend on the used carrier combination (i.e. CA band combination).
As the number component carriers increase there is a need for the UE to use lower Channel bandwidth than the Carrier bandwidth to have optimized aggregated bandwidth over all advertised band combinations. This also means that UE indicating all of its capabilities to network will create a lot more signalling, or then force UE to restrict its capabilities to a specific set of “commonly used” channel bandwidths. And in any case networks also do not support all possible channel bandwidths, so lot of UE capabilities may be unnecessary for the network.
Observation 3: Network may not be able to use all UE capabilities related to supported channel bandwidths.
One solution to this would be to allow network to also advertise its used channel bandwidths in system information, or in the UECapabilityEnquiry-message. That is, UE would the know the supported network bandwidths and could 1) use only those when adapting its CBW to match the SIB1 CBW and 2) prune out all channel bandwidths from UE capabilities that are not used in practice in the network (and thus reducing the size of the FeatureSets). 
Proposal 1: Create signalling to allow network to indicate its supported channel bandwidths to UE.
This is quite straightforward as the same structure as in UE capabilities (i.e. ChannelBWs-DL and ChannelBWs-UL) could be reused in the signalling, and those are already optimized in terms of size since they are bit strings. The simplest option would be to include those in the SIB1, or then add a capability request filter that tells UE to prune out specific channel bandwidths. From network viewpoint, SIB1 seems simpler since it can then apply to all UEs equally and can be even early-implemented by UEs more easily.
Proposal 2: Add signalling of network-supported channel bandwidths to SIB1 and to the UE-CapabilityRequestFilterCommon.
Proposal 3: UE doesn’t support the full SIB1 CBW only utilizes network-supported channel bandwidths when autonomously adjusting used channel bandwidth (e.g. at BWP switch).
Proposal 4: If network requests UE to only provide channel bandwidths that network supports, UE only indicates those in the UE capabilities (when requested by UECapabilityEnquiry). 
The signalling for SIB1 itself is quite simple and an example ASN.1 is shown below (highlighted part shows the changes):
SIB1-v1800-IEs ::=               SEQUENCE {
    -- UNNECESSARY PARTS OMITTED
    nonCriticalExtension             SIB1-v1810-IEs                         OPTIONAL
}

SIB1-v1810-IEs ::=               SEQUENCE {
    supportedChannelBW-r18           SupportedChannelBW-r18                 OPTIONAL,  -- Need R
    nonCriticalExtension             SEQUENCE {}                            OPTIONAL
}

SupportedChannelBW-r18 ::=               SEQUENCE {
{
    channelBWs-DL                       CHOICE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (26))                  OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (11))                  OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (11))                  OPTIONAL
        }
    }                                                                                   OPTIONAL,
    channelBWs-UL                       CHOICE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (26))                  OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (11))                  OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (11))                  OPTIONAL
        }
    }                                                                                    OPTIONAL
}

Similarly, the UE capability filter follows the similar principles as before (highlighted part shows the changes):
[bookmark: _Toc60777488][bookmark: _Toc156130733]–	UE-CapabilityRequestFilterCommon
The IE UE-CapabilityRequestFilterCommon is used to request filtered UE capabilities. The filter is common for all capability containers that are requested.
UE-CapabilityRequestFilterCommon information element
-- ASN1START
-- TAG-UE-CAPABILITYREQUESTFILTERCOMMON-START

UE-CapabilityRequestFilterCommon ::=            SEQUENCE {
    mrdc-Request                                SEQUENCE {
        omitEN-DC                      ENUMERATED {true}                      OPTIONAL,    -- Need N
        includeNR-DC                   ENUMERATED {true}                      OPTIONAL,    -- Need N
        includeNE-DC                   ENUMERATED {true}                      OPTIONAL     -- Need N
    }                                                                         OPTIONAL,    -- Need N
    ...,
    [[
    codebookTypeRequest-r16        SEQUENCE {
        type1-SinglePanel-r16          ENUMERATED {true}                      OPTIONAL,    -- Need N
        type1-MultiPanel-r16           ENUMERATED {true}                      OPTIONAL,    -- Need N
        type2-r16                      ENUMERATED {true}                      OPTIONAL,    -- Need N
        type2-PortSelection-r16        ENUMERATED {true}                      OPTIONAL     -- Need N
    }                                                                         OPTIONAL,    -- Need N
    uplinkTxSwitchRequest-r16      ENUMERATED {true}                          OPTIONAL     -- Need N
    ]],
    [[
    requestedCellGrouping-r16      SEQUENCE (SIZE (1..maxCellGroupings-r16)) OF CellGrouping-r16    OPTIONAL    -- Cond NRDC
    ]],
    [[
    fallbackGroupFiveRequest-r17   ENUMERATED {true}                          OPTIONAL     -- Need N
    ]],
    [[
    lowerMSDRequest-r18            SEQUENCE {
        pc1dot5-r18                    ENUMERATED {true}                      OPTIONAL,    -- Need N
        pc2-r18                        ENUMERATED {true}                      OPTIONAL,    -- Need N
        pc3-r18                        ENUMERATED {true}                      OPTIONAL     -- Need N
    }                                                                         OPTIONAL     -- Need N
    ]],
    [[,
    limitToNetworkCBW-r18              NetworkCBW-r18                         OPTIONAL     -- Need N
    ]]
}

NetworkCBW-r18 ::=               SEQUENCE {
{
    channelBWs-DL                       SEQUENCE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (26))                  OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (11))                  OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (11))                  OPTIONAL
        }
    }                                                                                   OPTIONAL,
    channelBWs-UL                       SEQUENCE {
        fr1                                 SEQUENCE {
            scs-15kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-30kHz                           BIT STRING (SIZE (26))                  OPTIONAL,
            scs-60kHz                           BIT STRING (SIZE (26))                  OPTIONAL
        },
        fr2                                 SEQUENCE {
            scs-60kHz                           BIT STRING (SIZE (11))                  OPTIONAL,
            scs-120kHz                          BIT STRING (SIZE (11))                  OPTIONAL
        }
    }
}


CellGrouping-r16 ::=    SEQUENCE {
    mcg-r16                 SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR,
    scg-r16                 SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicatorNR,
    mode-r16                ENUMERATED {sync, async}
}


-- TAG-UE-CAPABILITYREQUESTFILTERCOMMON-STOP
-- ASN1STOP


3	Conclusion
This document has made the following observations:
Observation 1: UE may adapt its CBW to contain the BWP, which can be smaller than the SIB1 CBW.
Observation 2: The supported bandwidth may depend on the used carrier combination (i.e. CA band combination).
Observation 3: Network may not be able to use all UE capabilities related to supported channel bandwidths.
And proposed the following:
Proposal 1: Create signalling to allow network to indicate its supported channel bandwidths to UE.
Proposal 2: Add signalling of network-supported channel bandwidths to SIB1 and to the UE-CapabilityRequestFilterCommon.
Proposal 3: UE doesn’t support the full SIB1 CBW only utilizes network-supported channel bandwidths when autonomously adjusting used channel bandwidth (e.g. at BWP switch).
Proposal 4: If network requests UE to only provide channel bandwidths that network supports, UE only indicates those in the UE capabilities (when requested by UECapabilityEnquiry). 




