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Introduction

In the last RAN4#90 meeting, there were extensive discussions on the nominal channel spacing for CA, signaling issues are also raised during the discussion. Therefore in this contribution, we want to share some signaling information for further discussion. 
Discussion 
2.1 SIB1 
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Figure 1. SIB notification 

For the cell specific DL channel bandwidth configured for all UEs could be configured in the following diagram. 
SIB1 message
-- ASN1START

-- TAG-SIB1-START

SIB1 ::=        SEQUENCE {

    cellSelectionInfo                   SEQUENCE {

        q-RxLevMin                          Q-RxLevMin,

        q-RxLevMinOffset                    INTEGER (1..8)                                              OPTIONAL,   -- Need S

        q-RxLevMinSUL                       Q-RxLevMin                                                  OPTIONAL,   -- Need R

        q-QualMin                           Q-QualMin                                                   OPTIONAL,   -- Need S

        q-QualMinOffset                     INTEGER (1..8)                                              OPTIONAL    -- Need S

    }                                                                                                   OPTIONAL,   -- Cond Standalone

    cellAccessRelatedInfo               CellAccessRelatedInfo,

    connEstFailureControl               ConnEstFailureControl                                           OPTIONAL,   -- Need R

    si-SchedulingInfo                   SI-SchedulingInfo                                               OPTIONAL,   -- Need R

    servingCellConfigCommon             ServingCellConfigCommonSIB                                      OPTIONAL,   -- Need R

  ......
-- TAG-SIB1-STOP

-- ASN1STOP

–
ServingCellConfigCommonSIB
The ServingCellConfigCommonSIB IE is used to configure cell specific parameters of a UE's serving cell in SIB1.

ServingCellConfigCommonSIB information element

-- ASN1START

-- TAG-SERVINGCELLCONFIGCOMMONSIB-START

ServingCellConfigCommonSIB ::=      SEQUENCE {

    downlinkConfigCommon                DownlinkConfigCommonSIB,
    uplinkConfigCommon                  UplinkConfigCommonSIB                                           OPTIONAL, -- Need R

  ....
-- TAG-SERVINGCELLCONFIGCOMMONSIB-STOP

-- ASN1STOP

–
DownlinkConfigCommonSIB
The IE DownlinkConfigCommonSIB provides common downlink parameters of a cell.

DownlinkConfigCommonSIB information element

-- ASN1START

-- TAG-DOWNLINK-CONFIG-COMMON-SIB-START

DownlinkConfigCommonSIB ::=     SEQUENCE {

    frequencyInfoDL                 FrequencyInfoDL-SIB,
    initialDownlinkBWP              BWP-DownlinkCommon,
    bcch-Config                         BCCH-Config,

    pcch-Config                         PCCH-Config,

    ...

}

....
-- TAG-DOWNLINK-CONFIG-COMMON-SIB-STOP

-- ASN1STOP

–
BWP-DownlinkCommon
The IE BWP-DownlinkCommon is used to configure the common parameters of a downlink BWP. They are "cell specific" and the network ensures the necessary alignment with corresponding parameters of other UEs. The common parameters of the initial bandwidth part of the PCell are also provided via system information. For all other serving cells, the network provides the common parameters via dedicated signalling.

BWP-DownlinkCommon information element

-- ASN1START

-- TAG-BWP-DOWNLINKCOMMON-START

BWP-DownlinkCommon ::=              SEQUENCE {

    genericParameters                   BWP,
    pdcch-ConfigCommon                  SetupRelease { PDCCH-ConfigCommon }                                     OPTIONAL,   -- Need M

    pdsch-ConfigCommon                  SetupRelease { PDSCH-ConfigCommon }                                     OPTIONAL,   -- Need M

    ...

}

-- TAG-BWP-DOWNLINKCOMMON-STOP

-- ASN1STOP

–
BWP
The IE BWP is used to configure generic parameters of a bandwidth part as defined in TS 38.211 [16], clause 4.5, and TS 38.213 [13], clause 12.

For each serving cell the network configures at least an initial downlink bandwidth part and one (if the serving cell is configured with an uplink) or two (if using supplementary uplink (SUL)) initial uplink bandwidth parts. Furthermore, the network may configure additional uplink and downlink bandwidth parts for a serving cell.

The uplink and downlink bandwidth part configurations are divided into common and dedicated parameters.

BWP information element

-- ASN1START

-- TAG-BWP-START

BWP ::=                             SEQUENCE {

    locationAndBandwidth                INTEGER (0..37949),

    subcarrierSpacing                   SubcarrierSpacing,

    cyclicPrefix                        ENUMERATED { extended }                                                 OPTIONAL    -- Need R

}

-- TAG-BWP-STOP

-- ASN1STOP

For the cell specific UL channel bandwidth configured for all UEs could be configured in the same method, here we would skip these diagrams. 
2.2 UE capability 
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Figure 2. UE capability Information 

For each band and combination, the supported SCS and channel bandwidth are shown as following: 
–
UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [26].

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=            SEQUENCE {

    accessStratumRelease            AccessStratumRelease,

    pdcp-Parameters                 PDCP-Parameters,

    rlc-Parameters                  RLC-Parameters                      OPTIONAL,

    mac-Parameters                  MAC-Parameters                      OPTIONAL,

    phy-Parameters                  Phy-Parameters,

    rf-Parameters                   RF-Parameters,
    measAndMobParameters            MeasAndMobParameters                OPTIONAL,

    fdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode         OPTIONAL,

    tdd-Add-UE-NR-Capabilities      UE-NR-CapabilityAddXDD-Mode         OPTIONAL,

    fr1-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode         OPTIONAL,

    fr2-Add-UE-NR-Capabilities      UE-NR-CapabilityAddFRX-Mode         OPTIONAL,

    featureSets                     FeatureSets                         OPTIONAL,

    featureSetCombinations          SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,
....
-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
–
RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation.

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                   SEQUENCE {

    supportedBandListNR                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,

    supportedBandCombinationList        BandCombinationList                         OPTIONAL,

    appliedFreqBandListFilter           FreqBandList                                OPTIONAL,

    ...,

    [[

    supportedBandCombinationList-v1540  BandCombinationList-v1540                   OPTIONAL,

    srs-SwitchingTimeRequested          ENUMERATED {true}                           OPTIONAL
    ]]

}

BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                       OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                      OPTIONAL,

    extendedCP                          ENUMERATED {supported}                      OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                      OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                      OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                   OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                          OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                      OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                      OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                      OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}             OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                      OPTIONAL,

    channelBWs-DL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))              OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))               OPTIONAL

        }

    }                                                                               OPTIONAL,

    channelBWs-UL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))              OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))              OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))              OPTIONAL

        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))               OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))               OPTIONAL

        }

    }                                                                               OPTIONAL,

    ..., 

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

In addition, it should noted that FeatureSet also provide the SCS and channel bandwidth related parameters.  

FeatureSets information element

-- ASN1START

-- TAG-FEATURESETS-START

FeatureSets ::=    SEQUENCE {

    featureSetsDownlink                 SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink               OPTIONAL,

    featureSetsDownlinkPerCC            SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetDownlinkPerCC            OPTIONAL,

    featureSetsUplink                   SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink                   OPTIONAL,

    featureSetsUplinkPerCC              SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC              OPTIONAL,
    ...,

}

-- TAG-FEATURESETS-STOP

-- ASN1STOP


–
FeatureSetDownlinkPerCC

The IE FeatureSetDownlinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.

FeatureSetDownlinkPerCC information element

-- ASN1START

-- TAG-FEATURESETDOWNLINKPERCC-START

FeatureSetDownlinkPerCC ::=         SEQUENCE {

    supportedSubcarrierSpacingDL        SubcarrierSpacing,

    supportedBandwidthDL                SupportedBandwidth,

    channelBW-90mhz                     ENUMERATED {supported}                                                  OPTIONAL,

    maxNumberMIMO-LayersPDSCH           MIMO-LayersDL                                                           OPTIONAL,

    supportedModulationOrderDL          ModulationOrder                                                         OPTIONAL
}

-- TAG-FEATURESETDOWNLINKPERCC-STOP

-- ASN1STOP

2.3 RRC reconfiguration 
[image: image3.png]UE gNB 5GC

Master Information Block
‘System Information Block Type 1

bR

1. RA Preamble

2. RA Response
3. RRC Connection Request

4. RRC Connection Setup

5. RRC Connection Setup Complete includjng
Attach Request, PON connectiviy request

6. Initial UE message including
Attach Request, PON connectivy request

le 7. identity/Autherication/Security

8. estabilsh

9 Inital context setup request including
| Attach Accept Activate defaut EPS bearer context

10. UE Capability Enquiry

1. UE Capability Information

12. UE Capabilty Infor Indication

13_ Secuity Mode Command

14. Securty Mode Complete

15_ RRC Connection Reconfiguration including
Attach Accept Activate defaut EPS bearer context fequest

6. RRC Connection Reconfiguration Complgte

17_Initial Context setup response

18.UL Information Transfer including
fach Complete Activate defaul EPS bearer context adcept

19 Uplink NAS Transport including
Vtach Complete Activae defaut EPS bearer conext

s

First Uplink Data
20. EPS|bearer update

First Downlink Data

ke

User Inactity detection

21.UE Context Release Request (cause)

22 EPS bearer update

23.UE Context Release Command

24 RRC Connection Release.

25.UE Context Release Complete.





Figure 3. RRC reconfiguration procedure. 
–
RRCReconfiguration
The RRCReconfiguration message is the command to modify an RRC connection. It may convey information for measurement configuration, mobility control, radio resource configuration (including RBs, MAC main configuration and physical channel configuration) including and security configuration.

Signalling radio bearer: SRB1 or SRB3

RLC-SAP: AM

Logical channel: DCCH

Direction: Network to UE

RRCReconfiguration message

-- ASN1START

-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::=              SEQUENCE {

    rrc-TransactionIdentifier           RRC-TransactionIdentifier,

    criticalExtensions                  CHOICE {

        rrcReconfiguration                  RRCReconfiguration-IEs,

        criticalExtensionsFuture            SEQUENCE {}

    }

}

RRCReconfiguration-IEs ::=          SEQUENCE {

    radioBearerConfig                       RadioBearerConfig                                                      OPTIONAL, -- Need M

secondaryCellGroup                      OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

....
}

RRCReconfiguration-v1530-IEs ::=            SEQUENCE {

    masterCellGroup                         OCTET STRING (CONTAINING CellGroupConfig)                              OPTIONAL, -- Need M

    fullConfig                              ENUMERATED {true}                                                      

}

    ...

}

-- TAG-RRCRECONFIGURATION-STOP

-- ASN1STOP
–
CellGroupConfig
The CellGroupConfig IE is used to configure a master cell group (MCG) or secondary cell group (SCG). A cell group comprises of one MAC entity, a set of logical channels with associated RLC entities and of a primary cell (SpCell) and one or more secondary cells (SCells).

CellGroupConfig information element

-- ASN1START

-- TAG-CELL-GROUP-CONFIG-START

-- Configuration of one Cell-Group:

CellGroupConfig ::=                         SEQUENCE {

    cellGroupId                                 CellGroupId,

   ....
    spCellConfig                                SpCellConfig                                                OPTIONAL,   -- Need M

    sCellToAddModList                           SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig           OPTIONAL,   -- Need N

    sCellToReleaseList                          SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellIndex            OPTIONAL,   -- Need N

    ...,

    [[

    reportUplinkTxDirectCurrent-v1530           ENUMERATED {true}                                           OPTIONAL    -- Cond BWP-Reconfig

    ]]

}

-- Serving cell specific MAC and PHY parameters for a SpCell:

SpCellConfig ::=                        SEQUENCE {

    servCellIndex                       ServCellIndex                                                       OPTIONAL,   -- Cond SCG

    reconfigurationWithSync             ReconfigurationWithSync                                             OPTIONAL,   -- Cond ReconfWithSync

    rlf-TimersAndConstants              SetupRelease { RLF-TimersAndConstants }                             OPTIONAL,   -- Need M

    rlmInSyncOutOfSyncThreshold         ENUMERATED {n1}                                                     OPTIONAL,   -- Need S

    spCellConfigDedicated               ServingCellConfig                                                   OPTIONAL,   -- Need M

    ...

}

.....
SCellConfig ::=                     SEQUENCE {

    sCellIndex                          SCellIndex,

    sCellConfigCommon                   ServingCellConfigCommon                                             OPTIONAL,   -- Cond SCellAdd

    sCellConfigDedicated                ServingCellConfig                                                   OPTIONAL,   -- Cond SCellAddMod

    ...,

    [[

    smtc                                SSB-MTC                                                             OPTIONAL    -- Need S

    ]]

}

-- TAG-CELL-GROUP-CONFIG-STOP

-- ASN1STOP

–
ServingCellConfig
The ServingCellConfig IE is used to configure (add or modify) the UE with a serving cell, which may be the SpCell or an SCell of an MCG or SCG. The parameters herein are mostly UE specific but partly also cell specific (e.g. in additionally configured bandwidth parts).

ServingCellConfig information element

-- ASN1START

-- TAG-SERVING-CELL-CONFIG-START

ServingCellConfig ::=               SEQUENCE {

    tdd-UL-DL-ConfigurationDedicated    TDD-UL-DL-ConfigDedicated                                         OPTIONAL,   -- Cond TDD

.....
    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S

    ]]
}

UplinkConfig ::=                    SEQUENCE {

initialUplinkBWP                    BWP-UplinkDedicated                                                     

....
    uplinkChannelBW-PerSCS-List         SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S

    ]]

}

-- TAG-SERVING-CELL-CONFIG-STOP

-- ASN1STOP
–
SCS-SpecificCarrier
The IE SCS-SpecificCarrier provides parameters determining the location and width of the actual carrier or the carrier bandwidth. It is defined specifically for a numerology (subcarrier spacing (SCS)) and in relation (frequency offset) to Point A.

-- ASN1START

-- TAG-SCS-SPECIFICCARRIER-START

SCS-SpecificCarrier ::=             SEQUENCE {

    offsetToCarrier                     INTEGER (0..2199),

    subcarrierSpacing                   SubcarrierSpacing,

    carrierBandwidth                    INTEGER (1..maxNrofPhysicalResourceBlocks),

    ...,

    [[

    txDirectCurrentLocation-v1530   INTEGER (0..4095)                                       OPTIONAL            -- Need S

    ]]

}

-- TAG-SCS-SPECIFICCARRIER-STOP

-- ASN1STOP
Conclusions
In this contribution, we shared some signaling information for further discussion and on the purpose for information.
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