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1 Introduction
In the previous RAN#2 117-e meeting, the following agreements were made on PDCCH-ConfigCommon for Redcap [1]. 
	· In case RedCap-specific initial DL BWP contains CD-SSB and CORESET#0, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled




In this contribution, we provide some considerations on this remaining issue on how to configure PDCCH-ConfigCommon for Redcap. 
2 Discussion
Based on TS 38.331, for legacy initial downlink BWP, the common part of legacy initial BWP can be provided via SIB1 (in DownlinkConfigCommonSIB) or RRC dedicated signaling (in DownlinkConfigCommon). For RedCap-specific initial downlink BWP, the same signaling structure is applied. The text below, extracted from the running CR to TS 38.331 for RedCap WI [2], describes that the content of DownlinkConfigCommonSIB that is relevant to this discussion as an example as shown below that legacy initial downlink BWP is configured by initialDownlinkBWP IE and RedCap-specific initial downlink BWP is configured by initialDownlinkBWP-RedCap-r17 IE and both are with the same IE structure (BWP-DownlinkCommon). 

DownlinkConfigCommonSIB ::=     SEQUENCE {

    frequencyInfoDL                 FrequencyInfoDL-SIB,

    initialDownlinkBWP              BWP-DownlinkCommon,

    bcch-Config                     BCCH-Config,

    pcch-Config                     PCCH-Config,

    ...,

    [[

    pei-Config-r17                  PEI-Config-r17                         OPTIONAL,     -- Need R

    initialDownlinkBWP-RedCap-r17   BWP-DownlinkCommon                     OPTIONAL      -- Need R

    ]]

}

For RedCap-specific initial downlink BWP, if the locationAndBandwidth of this BWP contains the entire CORESET#0, the UE applies the locationAndBandwidth upon reception of this field but it keeps CORESET#0 until after reception of RRCSetup/RRCResume/RRCReestablishment. For such case, even though Redcap UE share the same common search space configuration, i.e., PDCCH-ConfigCommon, for paging, RAR, SIB1 and OSI, Redcap UE only needs to read the configuration from the RedCap specific BWP, i.e., PDCCH-ConfigCommon is explicitly configured for the RedCap specific initial DL BWP with the actual physical resource for PDCCH monitoring can be the same as for the non-RedCap UE. This was confirmed in the RAN2’s previous meeting that if RedCap-specific initial DL BWP contains CD-SSB and CORESET#0, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP and RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP.

Otherwise, for the case that if the locationAndBandwidth of this BWP does not contain the entire CORESET#0, the UE uses this BWP without SSB just for receiving DL messages during initial access (Msg2, Msg4, ...) while for paging and system information monitoring, UE is supposed to switch to the legacy initial DL BWP for acquisition of updated SIs and for paging PDCCH monitoring if offloading paging PDCCH and associated paging PDSCH for Redcap is not introduced. The question is whether the NW provide PDCCH-ConfigCommon for paging, system information in both RedCap-specific initial DL BWP and in the legacy initial DL BWP even though they are shared by Redcap UE and legacy UE or NW provides them only in legacy initial DL BWP and RedCap-specific initial DL BWP includes only common search space configuration for RAR. 
However in RAN2#117, we have discussed the delta configuration to signal the RedCap-specific initial BWP configuration, i.e., if a field in RedCap-specific initial BWP is absent, the UE should follow the field signalled in legacy initial BWP. And it was excluded considering the great effort that we need to identify the absence of a parameter means “release” or means “using the one from legacy”. Thus for RedCap-specific BWP, both common and dedicated configurations are provided using full configuration, i.e., delta configuration is not supported as captured in RAN2#117 meeting minutes:
1. For RedCap-specific BWP, both common and dedicated configurations are provided using full configuration, i.e., delta configuration is not supported.

Hence, we suggest that for the RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled for the case RedCap-specific initial DL BWP NOT contains the entire CORESET#0. 
Proposal 1 RAN2 is to confirm that in case of RedCap-specific initial DL BWP NOT contains the entire CORESET#0: PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled.
How to configure the PDCCH-ConfigCommon in case RedCap-Specific initial BWP NOT contains coreset#0 if Redcap does not need to read the configurations of legacy initial DL BWP? For such case, the NW can ensure the paging/SIB1/OSI CSS configuration of separate initial DL BWP to be aligned with the configurations of legacy initial DL BWP while for RAR, the NW can include the common search space configuration for RAR exclusively for Redcap in. Note that the paging/SIB1/OSI CSS configuration is not contained in the RedCap-Specific initial BWP while for RAR CSS configuration, it is contained in the RedCap-Specific initial BWP and it is NOT contained in the bandwidth of CORESET#0 as shown below. For such case, the network is allowed to configure a separate commonControlResourceSet and a separate ra-SearchSpace in the separate initial DL BWP. And the commonControlResourceSet can be an additional common control resource set which may be configured and used for RAR or UE-specific search space for Redcap UE. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet. The network configures it in SIB1 so that it is NOT contained in the bandwidth of CORESET#0.
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Fig-1 the PDCCH-ConfigCommon configuration for Redcap

Proposal 2 RAN2 to confirm that in case of RedCap-specific initial DL BWP NOT contains the entire CORESET#0: the PDCCH-ConfigCommon can include a common control resource set which it is NOT contained in the bandwidth of CORESET#0. 
However, if NW configures the additional common control resource set, e.g., CORESET#1 for paging, it is better to distinguish the common control resource set for RAR from the common control resource set for legacy UE, e.g., CORESET#2 for Redcap RAR monitoring as show below.
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Fig-2 Another additional common control resource set for Redcap
Hence, RAN2 is suggested to discuss whether we need to add another common control resource set in PDCCH-ConfigCommon, e.g., commonControlResourceSet_Redcap which uses a ControlResourceSetId other than 0 or other than the one used for none-Redcap UE.
PDCCH-ConfigCommon ::=              SEQUENCE {

    controlResourceSetZero              ControlResourceSetZero                                  OPTIONAL,   -- Cond InitialBWP-Only

commonControlResourceSet            ControlResourceSet                                      OPTIONAL,   -- Ne
commonControlResourceSet_Redcap            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                 SearchSpace                                             OPTIONAL,   -- Need R

    searchSpaceMCCH-r17                 SearchSpaceId                                           OPTIONAL,   -- Need R

    searchSpaceMTCH-r17                 SearchSpaceId                                           OPTIONAL,   -- Need S

    commonSearchSpaceListExt2-r17       SEQUENCE (SIZE(1..4)) OF SearchSpaceExt2-r17            OPTIONAL    -- Need R

    ]]

}

Proposal 3 RAN2 is suggested to discuss that whether we need to add another common control resource set in PDCCH-ConfigCommon for Redcap RAR monitoring.
For the above changes, we have provided a draft CR in [3].

And for handover case, for the same reason for P2, since NW can identify Redcap UE, it is better that NW PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. Thus RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled.
Proposal 4 RAN2 is to discuss that in case of handover, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 5 RAN2 is to confirm that in case of RedCap-specific initial DL BWP NOT contains the entire CORESET#0: PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled.

Proposal 6 RAN2 to confirm that in case of RedCap-specific initial DL BWP NOT contains the entire CORESET#0: the PDCCH-ConfigCommon can include a common control resource set for RAR which it is NOT contained in the bandwidth of CORESET#0. 
Proposal 7 RAN2 is suggested to discuss that whether we need to add another common control resource set in PDCCH-ConfigCommon for Redcap RAR monitoring.
Proposal 8 RAN2 is to discuss that in case of handover, PDCCH-ConfigCommon is included in the configuration of RedCap-specific initial DL BWP. RedCap UEs don't need to read the PDCCH-ConfigCommon configuration from legacy initial BWP if RedCap-specific initial BWP is signalled.
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