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	Reason for change:
	(1)   In current spec, the controlResourceSetZero is conditional present in PDCCH-ConfigCommon with condition InitialBWP-Only, and the conditional description of of InitialBWP-Only states:  
If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon except it is the RedCap-specific initial BWP not including CD-SSB and the entire CORESET#0; …… In other cases, the field is absent.

In the case of the RedCap-specific initial BWP not including CD-SSB and the entire CORESET#0, controlResourceSetZero should be absent, based on the conditional descirption. Even in that case, CORSET#0 is usefull e.g. to determine the DCI format 1_0. However, how the UE accquires the configuration of controlResourceSetZero is not clear, espetially in handover case. 
(2)  The additionalPRBOffset and intra-SlotFH in PUCCH-ConfigCommon should be only configured on RedCap sepecifc initial UL BWP. While in the current ASN.1, it is not clear on whether NW can include those fields in legacy initial BWP, without any presence condition defined.  
Note that the similar conditional presence are clarified for other fields in PUCCH-ConfigCommon (see InitialBWP-Only and InitialBWP-RedCap).

	
	

	Summary of change:
	(1)   Add a clarification under the field description of controlResourceSetZero:”If absent in case of the RedCap-specific initial BWP not including CD-SSB and the entire CORESET#0, a RedCap UE uses the one provided in the PDCCH-ConfigCommon of the initial DL BWP that includes CORESET#0.”
(2)   Define a new Conditional Presence InitialBWP-RedCapOnly for additionalPRBOffset and intra-SlotFH.
Impact analysis

Impacted 5G architecture options:

NR Standalone
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Initial BWP configuration for RedCap
Inter-operability: 

1. First change: 

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue.

If the network is implemented according to this CR while the UE is not, the  UE may not acquire the configuration of controlResourceSetZero.
2. Second change: 

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue.
If the network is implemented according to this CR while the UE is not, there is no inter-operability issue.


	
	

	Consequences if not approved:
	1.    UE may not work normally without the configuration of controlResourceSetZero.
2.    UE and NW may have different understanding on whether NW can configure additionalPRBOffset and intra-SlotFH in legacy initial BWP.
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START OF CHANGES

6.3.2
Radio resource control information elements
(Omit the unchanged part)

–
PDCCH-ConfigCommon
The IE PDCCH-ConfigCommon is used to configure cell specific PDCCH parameters provided in SIB as well as in dedicated signalling.

PDCCH-ConfigCommon information element

-- ASN1START

-- TAG-PDCCH-CONFIGCOMMON-START

PDCCH-ConfigCommon ::=              SEQUENCE {

    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only

    commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Need R

    searchSpaceZero                     SearchSpaceZero                                         OPTIONAL,   -- Cond InitialBWP-Only

    commonSearchSpaceList               SEQUENCE (SIZE(1..4)) OF SearchSpace                    OPTIONAL,   -- Need R

    searchSpaceSIB1                     SearchSpaceId                                           OPTIONAL,   -- Need S

    searchSpaceOtherSystemInformation   SearchSpaceId                                           OPTIONAL,   -- Need S

    pagingSearchSpace                   SearchSpaceId                                           OPTIONAL,   -- Need S

    ra-SearchSpace                      SearchSpaceId                                           OPTIONAL,   -- Need S

    ...,

    [[

    firstPDCCH-MonitoringOccasionOfPO   CHOICE {

        sCS15KHZoneT                                                             SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..139),

        sCS30KHZoneT-SCS15KHZhalfT                                               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..279),

        sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT                              SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..559),

        sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT          SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..1119),

        sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..2239),

        sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT               SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..4479),

        sCS120KHZoneEighthT-SCS60KHZoneSixteenthT                                SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..8959),

        sCS120KHZoneSixteenthT                                                   SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..17919)

    }                                                                                           OPTIONAL    -- Cond OtherBWP

    ]],

    [[

    commonSearchSpaceListExt-r16                                             SEQUENCE (SIZE(1..4)) OF SearchSpaceExt-r16     OPTIONAL  -- Need R

    ]],

    [[

    sdt-SearchSpace-r17                 CHOICE {

        newSearchSpace                      SearchSpace,

        existingSearchSpace                 SearchSpaceId

    }                                                                                           OPTIONAL,   -- Need R

    searchSpaceMCCH-r17                 SearchSpaceId                                           OPTIONAL,   -- Need R

    searchSpaceMTCH-r17                 SearchSpaceId                                           OPTIONAL,   -- Need S

    commonSearchSpaceListExt2-r17       SEQUENCE (SIZE(1..4)) OF SearchSpaceExt-v1700           OPTIONAL,   -- Need R

    firstPDCCH-MonitoringOccasionOfPO-v1710 CHOICE {

       sCS480KHZoneEighthT                      SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..35839),

       sCS480KHZoneSixteenthT                   SEQUENCE (SIZE (1..maxPO-perPF)) OF INTEGER (0..71679)

    }                                                                                           OPTIONAL,   -- Need R

    pei-ConfigBWP-r17      SEQUENCE {

        pei-SearchSpace-r17                 SearchSpaceId,

        firstPDCCH-MonitoringOccasionOfPEI-O-r17  CHOICE {

            sCS15KHZoneT                                                     SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..139),

            sCS30KHZoneT-SCS15KHZhalfT                                       SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..279),

            sCS60KHZoneT-SCS30KHZhalfT-SCS15KHZquarterT                      SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..559),

            sCS120KHZoneT-SCS60KHZhalfT-SCS30KHZquarterT-SCS15KHZoneEighthT  SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..1119),

            sCS120KHZhalfT-SCS60KHZquarterT-SCS30KHZoneEighthT-SCS15KHZoneSixteenthT SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..2239),

            sCS480KHZoneT-SCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..4479),

            sCS480KHZhalfT-SCS120KHZoneEighthT-SCS60KHZoneSixteenthT         SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..8959),

            sCS480KHZquarterT-SCS120KHZoneSixteenthT                         SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..17919),

            sCS480KHZoneEighthT                                           SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..35839),

            sCS480KHZoneSixteenthT                                        SEQUENCE (SIZE (1..maxPEI-perPF-r17)) OF INTEGER (0..71679)

        }

    }                                                                                           OPTIONAL     -- Cond InitialBWP-Paging

    ]],

    [[

    followUnifiedTCI-State-v1720           ENUMERATED {enabled}                                  OPTIONAL     -- Need R

    ]]

}

-- TAG-PDCCH-CONFIGCOMMON-STOP

-- ASN1STOP

	PDCCH-ConfigCommon field descriptions

	commonControlResourceSet
An additional common control resource set which may be configured and used for any common or UE-specific search space. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet. The network configures the commonControlResourceSet in SIB1 so that it is contained in the bandwidth of CORESET#0. If the RedCap-specific initial downlink BWP does not contain the entire CORESET#0, the network configures the commonControlResourceSet in the RedCap-specific initial downlink BWP in SIB1 for RedCap such that it does not have to be contained in the bandwidth of CORESET#0.

	commonSearchSpaceList, commonSearchSpaceListExt, commonSearchSpaceListExt2
A list of additional common search spaces. If the network configures this field, it uses the SearchSpaceIds other than 0. If the field is included, it replaces any previous list, i.e. all the entries of the list are replaced and each of the SearchSpace entries is considered to be newly created and the conditions and Need codes for setup of the entry apply. If the network includes commonSearchSpaceListExt/commonSearchSpaceListExt2, it includes the same number of entries, and listed in the same order, as in commonSearchSpaceList.

	controlResourceSetZero
Parameters of the common CORESET#0 which can be used in any common or UE-specific search spaces. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in TS 38.213 [13], clause 10 are satisfied. If absent in case of the RedCap-specific initial BWP not including CD-SSB and the entire CORESET#0, a RedCap UE uses the one provided in the PDCCH-ConfigCommon of the initial DL BWP that includes CORESET#0.

	firstPDCCH-MonitoringOccasionOfPEI-O
Offset, in number of symbols, from the start of the reference frame for PEI-O to the start of the first PDCCH monitoring occasion of PEI-O on this BWP, see TS 38.213 [13], clause 10.4A. For the case po-NumPerPEI is smaller than Ns, UE applies the (floor(i_s/po-NumPerPEI)+1)-th value out of (N_s/po-NumPerPEI) configured values in firstPDCCH-MonitoringOccasionOfPEI-O for the symbol-level offset. When po-NumPerPEI is one or multiple of Ns, UE applies the first configured value in firstPDCCH-MonitoringOccasionOfPEI-O for the symbol-level offset.

	firstPDCCH-MonitoringOccasionOfPO

Indicates the first PDCCH monitoring occasion of each PO of the PF on this BWP, see TS 38.304 [20]. The field sCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT, sCS120KHZoneEighthT-SCS60KHZoneSixteenthT and sCS120KHZoneSixteenthT can be applied for SCS 480kHz, corresponding to sCS480KHZoneT-SCS120KHZquarterT-SCS60KHZoneEighthT-SCS30KHZoneSixteenthT, sCS480KHZhalfT-SCS120KHZoneEighthT-SCS60KHZoneSixteenthT and sCS480KHZquarterT-SCS120KHZoneSixteenthT in IE DownlinkConfigCommonSIB respectively.

	followUnifiedTCI-State

When set to enabled, for PDCCH reception in CORESET #0, the UE applies the "indicated" DL only TCI or joint TCI as specified in TS 38.214 [19], clause 5.1.5.

	pagingSearchSpace
ID of the search space for paging (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive paging in this BWP (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0. In that case, a RedCap UE in RRC_IDLE or RRC_INACTIVE while SDT procedure is not ongoing, shall monitor paging in the initial DL BWP that includes CORESET#0.

	pei-ConfigBWP
Provides the configuration for PEI reception in this BWP. If the field is absent, the UE does not receive PEI in this BWP.

	pei-SearchSpace
ID of dedicated search space for PEI. It can be configured to one of up to 4 common SS sets configured by commonSearchSpaceList with SearchSpaceId > 0. The CCE aggregation levels and maximum number of PDCCH candidates per CCE aggregation level follows Table 10.1-1 of TS38.213 [13]. SearchSpaceId = 0 can be configured for the case of SS/PBCH block and CORESET multiplexing pattern 2 or 3.

	ra-SearchSpace
ID of the Search space for random access procedure (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive RAR in this BWP. This field is mandatory present in the DL BWP(s) if the conditions described in TS 38.321 [3], clause 5.15 are met.

	sdt-SearchSpace

Common search space for CG-SDT and RA-SDT (see TS 38.213 [13]). If an existingSearchSpace is used, the network only signals the search space ID of the ra-SearchSpace.

	searchSpaceMCCH
ID of the search space for MCCH. If the field is absent, the UE does not receive MCCH in this BWP (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0.

	searchSpaceMTCH
ID of the search space for MTCH of MBS broadcast. If the field is absent, the UE applies searchSpaceMCCH also for MTCH, (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial downlink BWP, if it does not include CD-SSB and the entire CORESET#0.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond (see TS 38.213 [13], clause 10.1). If the field is absent, the UE does not receive other system information in this BWP. This field is absent for the RedCap-specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0. In that case, a RedCap UE in RRC_IDLE or RRC_INACTIVE shall monitor PDCCH to receive other system information using searchSpaceOtherSystemInformation in the initial DL BWP that includes CD-SSB and the entire CORESET#0.

	searchSpaceSIB1
ID of the search space for SIB1 message. In the initial DL BWP of the UE′s PCell, the network sets this field to 0. If the field is absent, the UE does not receive SIB1 in this BWP. (see TS 38.213 [13], clause 10). This field is absent for the RedCap-specific initial DL BWP, if it does not include CD-SSB and the entire CORESET#0. In that case, a RedCap UE in RRC_IDLE or RRC_INACTIVE shall monitor PDCCH to receive SIB1 using searchSpaceSIB1 in the initial DL BWP that includes CD-SSB and the entire CORESET#0.

	searchSpaceZero
Parameters of the common SearchSpace#0. The values are interpreted like the corresponding bits in MIB pdcch-ConfigSIB1. Even though this field is only configured in the initial BWP (BWP#0), searchSpaceZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions described in TS 38.213 [13], clause 10, are satisfied.


	Conditional Presence
	Explanation

	InitialBWP-Only
	If SIB1 is broadcast the field is mandatory present in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon except it is the RedCap-specific initial BWP not including CD-SSB and the entire CORESET#0; it is absent in other BWPs and when sent in system information. If SIB1 is not broadcast and there is an SSB associated to the cell, the field is optionally present, Need M, in the PDCCH-ConfigCommon of the initial BWP (BWP#0) in ServingCellConfigCommon (still with the same setting for all UEs). In other cases, the field is absent.

	OtherBWP
	This field is optionally present, Need R, if this BWP is not the initialDownlinkBWP and pagingSearchSpace is configured in this BWP. Otherwise this field is absent.

	InitialBWP-Paging
	This field is optionally present, Need R, if this BWP is the initialDownlinkBWP or initialDownlinkBWP-RedCap including CD-SSB and the entire CORESET#0, and pei-Config is configured in DownlinkConfigCommonSIB. Otherwise, this field is absent.


START OF NEXT CHANGE

–
PUCCH-ConfigCommon
The IE PUCCH-ConfigCommon is used to configure the cell specific PUCCH parameters.

PUCCH-ConfigCommon information element

-- ASN1START

-- TAG-PUCCH-CONFIGCOMMON-START

PUCCH-ConfigCommon ::=              SEQUENCE {

    pucch-ResourceCommon                INTEGER (0..15)                                      OPTIONAL,   -- Cond InitialBWP-Only

    pucch-GroupHopping                  ENUMERATED { neither, enable, disable },

    hoppingId                           INTEGER (0..1023)                                    OPTIONAL,   -- Need R

    p0-nominal                          INTEGER (-202..24)                                   OPTIONAL,   -- Need R

    ...,

    [[

    nrofPRBs                            INTEGER (1..16)                                      OPTIONAL,   -- Need R

    intra-SlotFH-r17                    ENUMERATED {fromLowerEdge, fromUpperEdge}            OPTIONAL,   -- Cond InitialBWP-RedCapOnly
    pucch-ResourceCommonRedCap-r17     INTEGER (0..15)                                      OPTIONAL,   -- Cond InitialBWP-RedCap

    additionalPRBOffset-r17                 ENUMERATED {n2, n3, n4, n6, n8, n9, n10, n12}        OPTIONAL    -- Cond InitialBWP-RedCapOnly
    ]]

}

-- TAG-PUCCH-CONFIGCOMMON-STOP

-- ASN1STOP

	PUCCH-ConfigCommon field descriptions

	additionalPRBOffset

When intra-slot PUCCH frequency hopping within RedCap-specific initial UL BWP is disabled, each common PUCCH resource is mapped to a single PRB on one side of the UL BWP. This parameter determines an additional PRB offset in the PRB mapping for the PUCCH resource. If the field is not configured, the UE shall assume an additional PRB offset of zero.

	hoppingId
Cell-specific scrambling ID for group hopping and sequence hopping if enabled, see TS 38.211 [16], clause 6.3.2.2.

	intra-SlotFH-r17

In case a separate initial UL BWP is configured for RedCap UEs, the presence of this parameter indicates whether intra-slot PUCCH frequency hopping within the separate initial UL BWP in the common PUCCH resource is enabled for RedCap UEs. If this field is absent, intra-slot PUCCH frequency hopping within RedCap-specific initial UL BWP is enabled. If this field is present, intra-slot PUCCH frequency hopping within RedCap-specific initial UL BWP is disabled and each PUCCH resource is mapped to a single PRB on one side of the UL BWP and this parameter determines whether the PRB index in the PRB mapping is counted in increasing order from the lower edge or in decreasing order from the upper edge of the UL BWP.

	nrofPRBs

Indicates the number of PRBs used per PUCCH resource for PUCCH format 0 and format 1 in FR2-2, see TS 38.213 [13], clause 9.2.1.

	p0-nominal
Power control parameter P0 for PUCCH transmissions. Value in dBm. Only even values (step size 2) allowed (see TS 38.213 [13], clause 7.2).

	pucch-GroupHopping
Configuration of group- and sequence hopping for all the PUCCH formats 0, 1, 3 and 4. Value neither implies neither group or sequence hopping is enabled. Value enable enables group hopping and disables sequence hopping. Value disable disables group hopping and enables sequence hopping (see TS 38.211 [16], clause 6.3.2.2).

	pucch-ResourceCommon
An entry into a 16-row table where each row configures a set of cell-specific PUCCH resources/parameters. The UE uses those PUCCH resources until it is provided with a dedicated PUCCH-Config (e.g. during initial access) on the initial uplink BWP. Once the network provides a dedicated PUCCH-Config for that bandwidth part the UE applies that one instead of the one provided in this field (see TS 38.213 [13], clause 9.2).

	pucch-ResourceCommonRedCap

An entry into a 16-row table where each row configures a set of cell-specific PUCCH resources/parameters for RedCap UEs. The UE uses those PUCCH resources until it is provided with a dedicated PUCCH-Config (e.g. during initial access) on the initial uplink BWP. Once the network provides a dedicated PUCCH-Config for that bandwidth part the UE applies that one instead of the one provided in this field (see TS 38.213 [13], clause 9.2).


	Conditional Presence
	Explanation

	InitialBWP-Only
	The field is mandatory present in the PUCCH-ConfigCommon of the initial BWP (BWP#0) in SIB1. It is absent in other BWPs including the RedCap-specific initial uplink BWP, if configured.

	InitialBWP-RedCap
	The field is mandatory present in the PUCCH-ConfigCommon of the RedCap-specific initial BWP. It is optional present, Need R, in the PUCCH-ConfigCommon of the initial BWP configured by initialUplinkBWP. It is absent in other BWPs.

	InitialBWP-RedCapOnly
	The field is optional present, Need S, in the PUCCH-ConfigCommon of the RedCap-specific initial BWP. It is absent in other BWPs.


END OF CHANGES


