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1. Introduction
In the last RAN2#116 e-meeting, RAN2 impacts of DSS, more specifically, cross-carrier scheduling (CCS) from SCell to P(S)Cell was initially discussed but Stage 3 details were postponed, waiting for further RAN1 discussions. In this contribution, given that RAN1 has sent the updated RRC parameters to RAN2 [1], we intend to further discuss the Stage 3 issues of CCS based on RAN1 recent progress.
2. Discussion
2.1 Configurations of CCS from SCell to P(S)Cell
As summarized in [2], there were two alternatives to capture the RRC parameters of the CCS feature on the table. In short, the following Table 1 has shown the pros and cons for each alternative. Note that we use the terminology of sSCell to denote the SCell scheduling P(S)Cell.
Table 1. Comparison between different alternatives
	Alternative
	Pros
	Cons

	1. Update the field description (see [3])
	Reuse the legacy IE but with new explanations for P(S)Cell when scheduled by sSCell so that RRC signaling overhead can be minimized. 
	Weak readability, tweaking the existing fields makes it difficult to differentiate R17 CCS feature from legacy. The CIF cannot be configurable for P(S)Cell self-scheduling.

	2. Add a third choice of “own and other”
	Good readability, more compatible and clearer to differentiate R17 CCS feature from legacy. The CIF filed can be configurable for P(S)Cell self-scheduling.
	Introducing a new IE for P(S)Cell when scheduled by sSCell causes additional RRC signaling.



Regarding the CIF field, RAN1 has made the following agreements with an additional Note. It is clear that CIF field is always present when CCS from SCell to P(S)Cell is configured, and the DCI on P(S)Cell still includes the CIF field, which will be ignored. Therefore, the alternative 2 by simply combining “own” and “other” is no more valid. Agreement
Confirm the WA from RAN1#106bis-e with addition of below Note (shown in blue)
Working Assumption
· [bookmark: _Hlk87469634]When CIF for sSCell to Pcell cross-carrier scheduling is configured, non-fallback DCI formats on P(S)Cell include same number of CIF bits as the corresponding non-fallback DCI formats on sSCell that are used for sSCell to P(S)Cell scheduling 
· Note: per RAN1#102-e agreement, when sSCell to P(S)Cell scheduling is configured for the UE, cross-carrier scheduling from P(S)Cell to another cell is not allowed. The CIF bits included in non-fallback DCI formats on P(S)Cell are considered reserved.


However, we understand Alternative 1 is still incomplete to capture this feature in RRC spec and thus it would require more updates to the existing field descriptions in terms of the IE schedulingCellInfo and the parent IE.
1. The parent IE of schedulingCellInfo. The current updates are constrained in the IE CrossCarrierSchedulingConfig, however, for P(S)Cell scheduled by SCell, the following description of the parent IE is missing to indicate P(S)Cell self-scheduling, given that the parent IE has to be configured to P(S)Cell in this case. 
	crossCarrierSchedulingConfig
Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.



2. CIF value explanation.  The current field explains CIF value for both self-scheduling (i.e. set to “0”) and CCS (i.e. explicitly RRC parameter cif-InSchedulingCell). However, per RAN1 agreements above with the additional note, the CIF value for P(S)Cell self-scheduling, i.e. DCI in P(S)Cell are reserved, and we understand it has to be captured in RRC spec. However, it is not suitable to be in neither cif-Presence nor cif-InSchedulingCell since the former IE is used to explain the CIF value in self-scheduling for legacy CCS while the later IE is used to explain the CIF value for scheduling Cell, i.e. sSCell. Therefore, we think it is more suitable to introduce a new IE for R17 CCS.
CrossCarrierSchedulingConfig information element
-- ASN1START
-- TAG-CROSSCARRIERSCHEDULINGCONFIG-START

CrossCarrierSchedulingConfig ::=        SEQUENCE {
    schedulingCellInfo                      CHOICE {
        own                                     SEQUENCE {                  -- Cross carrier scheduling: scheduling cell
            cif-Presence                            BOOLEAN
        },
        other                                   SEQUENCE {                  -- Cross carrier scheduling: scheduled cell
            schedulingCellId                        ServCellIndex,
            cif-InSchedulingCell                    INTEGER (1..7)
        }
    },
    ...,
    [[
    carrierIndicatorSize-r16            SEQUENCE {
        carrierIndicatorSizeDCI-1-2-r16        INTEGER (0..3),
        carrierIndicatorSizeDCI-0-2-r16        INTEGER (0..3)
    }                                                                                       OPTIONAL,  -- Cond CIF-PRESENCE
    enableDefaultBeamForCCS-r16         ENUMERATED {enabled}                                OPTIONAL  -- Need S
    ]]
}

-- TAG-CROSSCARRIERSCHEDULINGCONFIG-STOP
-- ASN1STOP
	CrossCarrierSchedulingConfig field descriptions

	carrierIndicatorSizeDCI-0-2, carrierIndicatorSizeDCI-1-2
Configures the number of bits for the field of carrier indicator in PDCCH DCI format 0_2/1_2. The field carrierIndicatorSizeDCI-0-2 refers to DCI format 0_2 and the field carrierIndicatorSizeDCI-1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 10.1).

	cif-Presence
The field is used to indicate whether carrier indicator field is present (value true) or not (value false) in PDCCH DCI formats, see TS 38.213 [13]. If cif-Presence is set to true, the CIF value indicating a grant or assignment for this cell is 0.

	cif-InSchedulingCell
The field indicates the CIF value used in the scheduling cell to indicate a grant or assignment applicable for this cell, see TS 38.213 [13].

	enableDefaultBeamForCCS
This field indicates whether default beam selection for cross-carrier scheduled PDSCH is enabled, see TS 38.214 [19]. If not present, the default beam selection behaviour is not applied, i.e. Rel-15 behaviour is applied.

	other
Parameters for cross-carrier scheduling, i.e., a serving cell is scheduled by a PDCCH on another (scheduling) cell. The network configures this field only for SCells.

	own
Parameters for self-scheduling, i.e., a serving cell is scheduled by its own PDCCH.

	schedulingCellId
Indicates which cell signals the downlink allocations and uplink grants, if applicable, for the concerned SCell. In case the UE is configured with DC, the scheduling cell is part of the same cell group (i.e. MCG or SCG) as the scheduled cell. If drx-ConfigSecondaryGroup is configured in the MAC-CellGroupConfig associated with this serving cell, the scheduling cell and the scheduled cell belong to the same Frequency Range.



3. Configuration of CCS from SCell to P(S)Cell. As described in Stage 2 CR below, it is noted that legacy CCS and R17 CCS from SCell to P(S)Cell should be differentiated by whether this feature is configured. For legacy CCS, we understand it is configured by CrossCarrierSchedulingConfig. However, without a R17 IE, it is not clear how to understand “when cross-carrier scheduling from an SCell to PCell” is configured from RRC spec, which would weaken the readability across specs for this feature. 
	[bookmark: _Toc20388018][bookmark: _Toc29376098][bookmark: _Toc37231995][bookmark: _Toc46502052][bookmark: _Toc51971400][bookmark: _Toc52551383][bookmark: _Toc83657220]10.8	Cross Carrier Scheduling
Cross-carrier scheduling with the Carrier Indicator Field (CIF) allows the PDCCH of a serving cell to schedule resources on another serving cell but with the following restrictions:
-	Cross-carrier scheduling does not apply to PCell i.e.When cross-carrier scheduling from an SCell to PCell is not configured, PCell can only be is always scheduled via its PDCCH;
-	When cross-carrier scheduling from an SCell to PCell is configured:
-	PDCCH on that SCell can schedule PCell’s PDSCH and PUSCH;
-	PDCCH on the PCell can schedule PCell’s PDSCH and PUSCH but cannot schedule PDSCH and PUSCH on any other cell;
-	Only one SCell can be configured to be used for cross-carrier scheduling to PCell;



4. RRC signalling overhead. It is nothing new to see a new IE is defined to override the legacy IE due to mandatory presence of the legacy one in the current RRC spec. Given that this feature is only enabled for particular UE in RRC CONNECTED and only implemented in DSS scenarios, we don't believe it is a big drawback to introduce a new R17 IE, considering above analysis. 
Proposal 1. Introduce a new IE of CrossCarrierSchedulingConfig2 to configure CCS from SCell to P(S)Cell. 
We have also provided a short TP in Annex for RAN2 discussions.
It is also noted that there are other two IEs in the CrossCarrierSchedulingConfig, regardless of which alternative, we need to discuss if the feature of CCS from SCell to P(S)Cell will have impacts to these two IEs. 
1. CarrierIndicatorSize-r16. This IE is mandatory present if cif-Presence is set to true. However, for CCS from SCell to P(S)Cell, the field cif-Presence is no longer present for P(S)Cell. Therefore, we understand that, this IE is not needed for P(S)Cell when CCS from SCell to P(S)Cell is configured, and the carrier indicator size follows the configuration of this IE to sSCell.  
2. enableDefaultBeamForCCS-r16. This IE can be configured for both PCell and SCell when cross-carrier scheduled PDSCH is enabled. So it would require RAN1 to confirm if it is configurable for P(S)Cell or sSCell. 
Proposal 2. Discuss the configuration of legacy IEs of CarrierIndicatorSize-r16 and enableDefaultBeamForCCS-r16 when CCS from SCell to P(S)Cell is configured. 
2.2 Other RAN2 impacts
Regarding sSCell RLM/RLF, BFR, sSCell deactivation/dormancy, we understand there is no relevant conclusions from the last RAN1 meeting, and hence we can wait for further RAN1 progress to discuss above RAN2 impacts. 
From our understandings, since P(S)Cell is still capable of self-scheduling, it is not critical to optimize sSCell RLM/RLF and BFR issues from RAN2 perspective, as long as radio link monitor config can be still configured to P(S)Cell to for detection of RLF or BFR. However, for sSCell deactivation/dormancy, since RAN1 has agreed to support activation/deactivation operation for sSCell, the MAC procedure should be revised, but it can be also pending to RAN1 progress. 
Proposal 3: RAN2 considers RLM/RLF and BFR procedures can be reused when CCS from SCell to P(S)Cell is configured. 
Proposal 4. RAN2 considers sSCell deactivation and dormancy can be pending for RAN1 inputs.
3. Conclusions
In this contribution, we have provided our further considerations on RAN2 impacts of DSS. 
Proposal 1. Introduce a new IE of CrossCarrierSchedulingConfig2 to configure CCS from SCell to P(S)Cell. 
Proposal 2. Discuss the configuration of legacy IEs of CarrierIndicatorSize-r16 and enableDefaultBeamForCCS-r16 when CCS from SCell to P(S)Cell is configured. 

Proposal 3: RAN2 considers RLM/RLF and BFR procedures can be reused when CCS from SCell to P(S)Cell is configured. 
Proposal 4. RAN2 considers sSCell deactivation and dormancy can be pending for RAN1 inputs.
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[bookmark: _Toc60777379][bookmark: _Toc90651251]–	ServingCellConfig
The IE ServingCellConfig 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). Reconfiguration between a PUCCH and PUCCHless SCell is only supported using an SCell release and add.
ServingCellConfig information element
-- ASN1START
-- TAG-SERVINGCELLCONFIG-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,
    dummy1                              ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    pathlossReferenceLinking            ENUMERATED {spCell, sCell}                                              OPTIONAL,   -- Cond SCellOnly
    servingCellMO                       MeasObjectId                                                            OPTIONAL,   -- Cond MeasObject
    ...,
    [[
    lte-CRS-ToMatchAround               SetupRelease { RateMatchPatternLTE-CRS }                                OPTIONAL,   -- Need M
    rateMatchPatternToAddModList        SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern       OPTIONAL,   -- Need N
    rateMatchPatternToReleaseList       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPatternId     OPTIONAL,   -- Need N
    downlinkChannelBW-PerSCS-List       SEQUENCE (SIZE (1..maxSCSs)) OF SCS-SpecificCarrier                     OPTIONAL    -- Need S
    ]],
    [[
    supplementaryUplinkRelease-r16      ENUMERATED {true}                                                       OPTIONAL,   -- Need N
    tdd-UL-DL-ConfigurationDedicated-IAB-MT-r16    TDD-UL-DL-ConfigDedicated-IAB-MT-r16                         OPTIONAL,   -- Cond TDD_IAB
    dormantBWP-Config-r16               SetupRelease { DormantBWP-Config-r16 }                                  OPTIONAL,   -- Need M
    ca-SlotOffset-r16                   CHOICE {
        refSCS15kHz                         INTEGER (-2..2),
        refSCS30KHz                         INTEGER (-5..5),
        refSCS60KHz                         INTEGER (-10..10),
        refSCS120KHz                        INTEGER (-20..20)
    }                                                                                                           OPTIONAL,   -- Cond AsyncCA
    dummy2                              SetupRelease { DummyJ }                                                 OPTIONAL,   -- Need M
    intraCellGuardBandsDL-List-r16      SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16           OPTIONAL,   -- Need S
    intraCellGuardBandsUL-List-r16      SEQUENCE (SIZE (1..maxSCSs)) OF IntraCellGuardBandsPerSCS-r16           OPTIONAL,   -- Need S
    csi-RS-ValidationWithDCI-r16       ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    lte-CRS-PatternList1-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    lte-CRS-PatternList2-r16            SetupRelease { LTE-CRS-PatternList-r16 }                                OPTIONAL,   -- Need M
    crs-RateMatch-PerCORESETPoolIndex-r16  ENUMERATED {enabled}                                                 OPTIONAL,   -- Need R
    enableTwoDefaultTCI-States-r16      ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    enableDefaultTCI-StatePerCoresetPoolIndex-r16 ENUMERATED {enabled}                                          OPTIONAL,   -- Need R
    enableBeamSwitchTiming-r16          ENUMERATED {true}                                                       OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType1-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    cbg-TxDiffTBsProcessingType2-r16    ENUMERATED {enabled}                                                    OPTIONAL    -- Need R
    ]],
    [[
    directionalCollisionHandling-r16    ENUMERATED {enabled}                                                    OPTIONAL,   -- Need R
    channelAccessConfig-r16             SetupRelease { ChannelAccessConfig-r16 }                                OPTIONAL    -- Need M
    ]],
    [[
    crossCarrierSchedulingConfigExt-r17   CrossCarrierSchedulingConfigExt                                       OPTIONAL    -- Cond CCS2
    ]]
}

OMIT

	ServingCellConfig field descriptions

	absenceOfAnyOtherTechnology
Presence of this field indicates absence on a long term basis (e.g. by level of regulation) of any other technology sharing the carrier; absence of this field indicates the potential presence of any other technology sharing the carrier, as specified in TS 37.213 [48} clause Y.

	bwp-InactivityTimer
The duration in ms after which the UE falls back to the default Bandwidth Part (see TS 38.321 [3], clause 5.15). When the network releases the timer configuration, the UE stops the timer without switching to the default BWP.

	ca-SlotOffset
Slot offset between the primary cell (PCell/PSCell) and the SCell in unaligned frame boundary with slot alignment and partial SFN alignment inter-band CA. Based on this field, the UE determines the time offset of the SCell as specified in clause 4.5 of TS 38.211 [16]. The granularity of this field is determined by the reference SCS for the slot offset (i.e. the maximum of PCell/PSCell lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfigCommon or ServingCellConfigCommonSIB and this serving cell's lowest SCS among all the configured SCSs in DL/UL SCS-SpecificCarrierList in ServingCellConfigCommon or ServingCellConfigCommonSIB).
The Network configures at most single non-zero offset duration in ms (independent on SCS) among CCs in the unaligned CA configuration. If the field is absent, the UE applies the value of 0. The slot offset value can only be changed with SCell release and add.

	cbg-TxDiffTBsProcessingType1, cbg-TxDiffTBsProcessingType2
Indicates whether processing types 1 and 2 based CBG based operation is enabled according to Rel-16 UE capabilities.

	channelAccessConfig
List of parameters used for access procedures of operation with shared spectrum channel access (see TS 37.213 [48).

	crossCarrierSchedulingConfig
Indicates whether this serving cell is cross-carrier scheduled by another serving cell or whether it cross-carrier schedules another serving cell.

	crossCarrierSchedulingConfigExt
Indicates whether this SpCell is cross-carrier scheduled by an SCell. If this field crossCarrierSchedulingConfigExt is present, the field crossCarrierSchedulingConfig for the SpCell is ignored. 



OMIT
	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present for SCells whose slot offset between the SpCell is not 0. Otherwise it is absent, Need S.

	CCS2
	This field is mandatory present for P(S)Cell when it is cross-carrier scheduled by an SCell. Otherwise, it is absent.

	MeasObject
	This field is mandatory present for the SpCell if the UE has a measConfig, and it is optionally present, Need M, for SCells.

	SCellOnly
	This field is optionally present, Need R, for SCells. It is absent otherwise. 

	ServingCellWithoutPUCCH
	This field is optionally present, Need S, for SCells except PUCCH SCells. It is absent otherwise.

	SyncAndCellAdd
	This field is mandatory present for a SpCell upon reconfiguration with reconfigurationWithSync and upon RRCSetup/RRCResume.
The field is optionally present for an SpCell, Need N, upon reconfiguration without reconfigurationWithSync.
The field is mandatory present for an SCell upon addition, and absent for SCell in other cases, Need M.

	TDD
	This field is optionally present, Need R, for TDD cells. It is absent otherwise.

	TDD_IAB
	For IAB-MT, this field is optionally present, Need R, for TDD cells. It is absent otherwise.



	second change


[bookmark: _Toc60777209][bookmark: _Toc90651081]–	CrossCarrierSchedulingConfigExt
The IE CrossCarrierSchedulingConfigExt-r17 is used to specify the configuration of SpCell when it is cross-carrier scheduled by an SCell.
CrossCarrierSchedulingConfigExt information element
-- ASN1START
-- TAG-CROSSCARRIERSCHEDULINGCONFIGEXT-START

CrossCarrierSchedulingConfigExt-r17 ::=        SEQUENCE {
    schedulingCellInfo-r17                      SEQUENCE {
            schedulingCellId-r17                        ServCellIndex,
            cif-InSchedulingCell-r17                    INTEGER (1..7)
        }
    },
    ...,
}

-- TAG-CROSSCARRIERSCHEDULINGCONFIGEXT-STOP
-- ASN1STOP

	CrossCarrierSchedulingConfigExt field descriptions

	cif-InSchedulingCell
The field indicates the CIF value used in the SCell to indicate a grant or assignment applicable for this SpCell, see TS 38.213 [13]. When the grant or assignment is received on the concerned SpCell, the CIF bits in the corresponding DCI is reserved and CIF value is not used in the specifications. 

	schedulingCellId
Indicates which Scell signals the downlink allocations and uplink grants, if applicable, for the concerned SpCell.




