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1 Introduction
[bookmark: OLE_LINK91][bookmark: OLE_LINK90][bookmark: OLE_LINK6]In RANP #82, UE specific channel bandwidth configurations for UL and DL (downlinkChannelBW-PerSCS-List and uplinkChannelBW-PerSCS-List) are added to ServingCellConfig [1]:
ServingCellConfig information element
-- ASN1START
-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=               SEQUENCE {
    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                               OPTIONAL,   -- Cond TDD

    initialDownlinkBWP                  BWP-DownlinkDedicated                                                   OPTIONAL,   -- Need M
    downlinkBWP-ToReleaseList           SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    downlinkBWP-ToAddModList            SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Downlink                        OPTIONAL,   -- Need N
    firstActiveDownlinkBWP-Id           BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd
    bwp-InactivityTimer                 ENUMERATED {ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30,
                                                    ms40,ms50, ms60, ms80,ms100, ms200,ms300, ms500,
                                                    ms750, ms1280, ms1920, ms2560, spare10, spare9, spare8,
                                                    spare7, spare6, spare5, spare4, spare3, spare2, spare1 }    OPTIONAL,   --Need R
    defaultDownlinkBWP-Id               BWP-Id                                                                  OPTIONAL,   -- Need S

    uplinkConfig                        UplinkConfig                                                            OPTIONAL,   -- Need M
    supplementaryUplink                 UplinkConfig                                                            OPTIONAL,   -- Need M

    pdcch-ServingCellConfig             SetupRelease { PDCCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    pdsch-ServingCellConfig             SetupRelease { PDSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    csi-MeasConfig                      SetupRelease { CSI-MeasConfig }                                         OPTIONAL,   -- Need M
    sCellDeactivationTimer              ENUMERATED {ms20, ms40, ms80, ms160, ms200, ms240,
                                                    ms320, ms400, ms480, ms520, ms640, ms720,
                                                    ms840, ms1280, spare2,spare1}                   OPTIONAL,   -- Cond ServingCellWithoutPUCCH
    crossCarrierSchedulingConfig        CrossCarrierSchedulingConfig                                            OPTIONAL,   -- Need M
    tag-Id                              TAG-Id,
    ue-BeamLockFunction                 ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {pCell, sCell}                                               OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                                                            OPTIONAL,   -- Cond MeasObject
    ...,
	[[
	downlinkChannelBW-PerSCS-List    SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier						OPTIONAL   -- Need S
	]]
}

UplinkConfig ::=                    SEQUENCE {
    initialUplinkBWP                    BWP-UplinkDedicated                                                     OPTIONAL,   -- Need M
    uplinkBWP-ToReleaseList             SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Id                              OPTIONAL,   -- Need N
    uplinkBWP-ToAddModList              SEQUENCE (SIZE (1..maxNrofBWPs)) OF BWP-Uplink                          OPTIONAL,   -- Need N
    firstActiveUplinkBWP-Id             BWP-Id                                                                  OPTIONAL,   -- Cond SyncAndCellAdd

    pusch-ServingCellConfig             SetupRelease { PUSCH-ServingCellConfig }                                OPTIONAL,   -- Need M
    carrierSwitching                    SetupRelease { SRS-CarrierSwitching }                                   OPTIONAL,   -- Need M
    ...,
	[[
	uplinkChannelBW-PerSCS-List    SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier						OPTIONAL   -- Need S
	]]
}

-- TAG-SERVING-CELL-CONFIG-STOP
-- ASN1STOP

In this contribution, we raise some basic questions related to BS and UE channel bandwidth with the intention to reach aligned understanding accordingly.
2 Discussion
The channel bandwidth configurations is indicated in the IE SCS-SpecificCarrier which provides parameters determining the location and width of the actual carrier. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A [2].
(1) -- ASN1START
(2) -- TAG-SCS-SPECIFIC-CARRIER-START
(3) 
(4) SCS-SpecificCarrier ::=             SEQUENCE {
(5)     offsetToCarrier                     INTEGER (0..2199),
(6)     subcarrierSpacing                   SubcarrierSpacing,
(7)     carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),
(8)     ...,
(9)     [[
(10)     txDirectCurrentLocation-v1530   INTEGER (0..4095)                                       OPTIONAL            -- Need S
(11)     ]]
(12) }
(13) 
(14) -- TAG-SCS-SPECIFIC-CARRIER-STOP
(15) -- ASN1STOP

From the IE SCS-SpecificCarrier, for each SCS, the location of usable PRBs is indicated by offsetToCarrier which is the offset of the lowest subcarrier of the lowest usable PRB relative to the point A, and its size is indicated by carrierBandwidth. In theory, the real frequency span of usable PRBs for different SCSs can be partially or completely overlapped, or non-overlapped as categorized into 4 scenarios shown in below figure [3]:
[image: ]
Fig. 1, Scenarios of SCS-SpecificCarrier
Q1. From UE perspective, what is UE specific channel bandwidth for each scenario?
Since there is one active BWP at a time for a UE, the UE channel bandwidth can be the frequency span of the usable PRBs of active SCS for the moment as shown in Fig. 2. Therefore, except scenario 4, all the other 3 scenarios involves a channel bandwidth change when switching BWP. Particularly, scenario 1 and 2 relies on RRC BWP switching while DCI BWP switching can be done in scenario 3 and 4.
[image: ]
Fig. 2,  UE channel bandwidth for each scenario
Q2. From BS perspective, what is BS channel bandwidth for each scenario?
This is different from UE perspective. A BS has to support multiple UEs at the same time, where each UE may have a different active BWP, e.g., UE #A operates in carrierBandwidth1 with SCS1, and UE #B in carrierBandwidth2 with SCS2. Therefore, BS channel bandwidth should be a reference carrierBandwidth spanning all carrierBandwidth with different SCSs. Fig. 3 illustrates BS channel bandwidth for each scenario.
[image: ]
Fig. 3, BS channel bandwidth for each scenario
Q3. For a given SCS, what is the relationship between the BS channel bandwidth and UE channel bandwidth?
According to the current specs, for a given SCS, all UEs’ carrier bandwidth should be within the spectrum of BS carrier bandwidth corresponding to the SCS, as shown in Fig. 4.
[image: ]
Fig. 4, BS channel bandwidth Vs UE channel bandwidth for a given SCS1
Q4. For a UE, how to obtain BS channel bandwidth and UE channel bandwidth configuration?
With the addition of UE specific channel bandwidth into the signaling, a UE may receive two different channel bandwidth configurations:
(1) Common control signaling: SIB1 or RRC reconfiguration  servingCellConfigCommon  {downlinkConfigCommon,  uplinkConfigCommon,   supplementaryUplink}  { frequencyInfoD, frequencyInfoUL}  { scs-SpecificCarrierList_DL[maxSCSs], scs-SpecificCarrierList_UL[maxSCSs]}
(2) Dedicated control signaling:  servingCellConfig  { downlinkChannelBW-PerSCS-List[maxSCSs], uplinkChannelBW-PerSCS-List[maxSCSs]}
The bandwidth configuration from common control signaling should be treated as BS channel bandwidth, which is common to all UEs in the cell. And the bandwidth configuration from dedicated signaling should be treated as UE channel bandwidth. When the UE receives both, the UE channel bandwidth configuration should override the BS channel bandwidth.
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