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1. Introduction & Background

In last RAN2 meeting, we agreed to change the following field description in common control resource set, 
commonControlResourceSet

An additional common control resource set which may be configured and used for RAR/paging/system information. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet.

It actually means that searchSpaceSIB1, searchSpaceOtherSystemInformation, paging-SeachSpace, and ra-SeachSpace can be associated with controlResourceSetZero or commonControlResourceSet in the PDCCH-ConfigCommon, which aligns the RAN1 LS[1]. And RAN1 also gives the opnion in LS that they think CSS in PDCCH-ConfigCommon can be associated to the CORESET configured in PDCCH-Config. We found some issues and debating regarding this change.
2. Discussion
The PDCCH-ConfigCommon can be placed at SIB1 and BWP configurations (including initail BWP and other BWP). If current RRC spec, the field of the PDCCH-ConfigCommon is as follow
	PDCCH-ConfigCommon field descriptions

	commonControlResourceSet
An additional common control resource set which may be configured and used for RAR/paging/system information. If the network configures this field, it uses a ControlResourceSetId other than 0 for this ControlResourceSet.

	commonSearchSpaceList
A list of additional common search spaces. If the network configures this field, it uses the SearchSpaceIds other than 0.

	controlResourceSetZero
Parameters of the common CORESET#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) controlResourceSetZero can be used in search spaces configured in other DL BWP(s) than the initial DL BWP if the conditions defined in 38.213, section 10 are satisfied.

	pagingSearchSpace
ID of the Search space for paging. Corresponds to L1 parameter 'paging-SearchSpace' (see 38.213, section 10). If the field is absent, the UE does not receive paging in this BWP (see 38.213, section 10).

	ra-SearchSpace
ID of the Search space for random access procedure. Corresponds to L1 parameter 'ra-SearchSpace' (see 38.214?, section FFS_Section) 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], subclause 5.15 are met.

	searchSpaceOtherSystemInformation
ID of the Search space for other system information, i.e., SIB2 and beyond. Corresponds to L1 parameter 'osi-SearchSpace' (see 38.213, section 10) If the field is absent, the UE does not receive other system information in this BWP.

	searchSpaceSIB1
ID of the search space for SIB1 message. If the field is absent, the UE does not receive SIB1 in this BWP. (see 38.213, section 10)

	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 Spec38.213 [13], section 10 are satisfied.


According to the offline draft reply LS, it is the understanding that the common search space can only be linked to the common CORESET on the initial BWP. We also think it is right to have the restriction. 
And then, if we want to send paging/OSI/RAR in any BWP other than initial BWP, network may need to configure the PDCCH-Common for each BWP, with common search space. In the RAN1 LS [2] considering the non-overlapping cases, RAN1 clearly stated the following

Question #2a: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?

Answer: No, a UE does not necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive SI broadcast. The UE can be configured with TCI states for the additional CORESET/search space to enable SI broadcast reception.
Question #2b: In a "non-overlapping" active DL BWP, does a UE necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging? If yes, could this be the SS/PBCH block associated to the initial DL BWP? And under which conditions, if any, could the UE monitor it for this purpose?

Answer: No, a UE does not necessarily need to monitor an SS/PBCH block associated to the additional CORESET/search space to be able to receive paging. The UE can be configured with TCI states for the additional CORESET/search space to enable paging reception.

It means that if in a “non-overlapping” active DL BWP, if the network wants the UE to receive paging or SI, it needs to configure the additional CORESET/SS to enable the function.  The only way in current RRC to configure the paging/SS is configured in PDCCH-ConfigCommon in this BWP. However, if we restrict the linkage of CSS in PDCCH-ConfigCommon and CORESET in PDCCH-ConfigCommon, it will bring the following consequences:

We need to link the common search space to common CORESET in PDCCH-ConfigCommon as following

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

    ...

}

In control resource set configuration, there may need to configure a tci-stateId (which was needed as in RAN1 LS) as following 
-- ASN1START

-- TAG-CONTROLRESOURCESET-START

ControlResourceSet ::=                  SEQUENCE {

    controlResourceSetId                    ControlResourceSetId,

    frequencyDomainResources                BIT STRING (SIZE (45)),

    duration                                INTEGER (1..maxCoReSetDuration),

    cce-REG-MappingType                     CHOICE {

        interleaved                             SEQUENCE {

            reg-BundleSize                          ENUMERATED {n2, n3, n6},

            interleaverSize                         ENUMERATED {n2, n3, n6},

            shiftIndex                              INTEGER(0..maxNrofPhysicalResourceBlocks-1)                      OPTIONAL   -- Need S

        },

        nonInterleaved                          NULL
    },

    precoderGranularity                     ENUMERATED {sameAsREG-bundle, allContiguousRBs},

    tci-StatesPDCCH-ToAddList                   SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId               OPTIONAL,   -- Need N
    tci-StatesPDCCH-ToReleaseList           SEQUENCE(SIZE (1..maxNrofTCI-StatesPDCCH)) OF TCI-StateId               OPTIONAL,   -- Need N

tci-PresentInDCI                        ENUMERATED {enabled}                                                    OPTIONAL,   -- Need S

    pdcch-DMRS-ScramblingID                 INTEGER (0..65535)                                                  OPTIONAL,   -- Need S

    ...

}

-- TAG-CONTROLRESOURCESET-STOP

-- ASN1STOP

While the tci-stateId is configured in PDSCH-Config as following. It means that the IE in common resource set needs to be linked to a UE-specific configuration. In our understanding, the “common” configuration is used in for all the UEs being served under this BWP, it should not be a UE specific configuration.
PDSCH-Config ::=                        SEQUENCE {

    dataScramblingIdentityPDSCH             INTEGER (0..1023)                                                       OPTIONAL,   -- Need S

    dmrs-DownlinkForPDSCH-MappingTypeA      SetupRelease { DMRS-DownlinkConfig }                                    OPTIONAL,   -- Need M

    dmrs-DownlinkForPDSCH-MappingTypeB      SetupRelease { DMRS-DownlinkConfig }                                    OPTIONAL,   -- Need M

    tci-StatesToAddModList                  SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-State                      OPTIONAL,   -- Need N

    tci-StatesToReleaseList                 SEQUENCE (SIZE(1..maxNrofTCI-States)) OF TCI-StateId                    OPTIONAL,   -- Need N
    vrb-ToPRB-Interleaver                   ENUMERATED {n2, n4}                                                     OPTIONAL,   -- Need S

    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},

    pdsch-TimeDomainAllocationList          SetupRelease { PDSCH-TimeDomainResourceAllocationList }                 OPTIONAL,   -- Need M

    pdsch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                               OPTIONAL,   -- Need S

    rateMatchPatternToAddModList            SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N

    rateMatchPatternToReleaseList           SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N

    rateMatchPatternGroup1                  RateMatchPatternGroup       OPTIONAL,   -- Need R

    rateMatchPatternGroup2                  RateMatchPatternGroup       OPTIONAL,   -- Need R

Basically, we think there might be two ways to solve this:

· Add all the possible TCI-stateIds in the common CORESET IE, but it will force network to configure all the TCI-stateIds to all the UE of this BWP. And network activates the TCI-state via MAC CE when needed.

· Allow the common search space configured in PDCCH-ConfigCommon link to a CORESET in PDCCH-Config, which will a UE specific. Though it is a bit strange that the common configuration links to a UE specific configuration.
Considering that first option is quite ugly and bring much more unnecessary information to the UE, and the fact that CORESET IE anyway needs to be associated to the PDSCH-Config IE, we think the second option would be a better choice.
Proposal 1: For the non-initial BWP, especially the non-overlap case, the common search space can be associated to a CORESET configured in PDCCH-Config.
3. Conclusion

In this contribution, we mainly discuss the search space configuration of CSS and have the following
Proposal 1: For the non-initial BWP, especially the non-overlap case, the common search space can be associated to a CORESET configured in PDCCH-Config.
4. Reference

[1] R1-1810009, LS on higher layer configuration for search space monitoring
[2] R1-1809810, Reply LS on active DL BWPs overlapping/non-overlapping with initial DL BWP
[image: image1.png]



