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	Reason for change:
	When secondary DRX group is not configured, all cells in a MAC entity share a common DRX state. Therefore, when a new SCell is activated, which can be performed only when the MAC entity is in DRX Active Time, the SCell starts in DRX Active Time immediately. 
UE behavior can be different when secondary DRX group is configured. That is because if the secondary DRX group is in DRX off time, the corresponding SCell activation MAC CE can be transmitted in the default DRX group. As a result, the SCell activation procedure does not start any DRX timers or change the DRX state of the secondary DRX group. If  the secondary DRX group is not in DRX Active Time when SCell activation is complete, the secondary DRX group does not enter DRX Active Time until the start of its next on duration. 
Since cross-carrier scheduling can’t be jointly configured with secondary DRX group, the above behavior means that nothing can be scheuled in the secondary DRX group until the start of its next on duration. In the worst case, this delay can be as long as one long DRX cycle. 
When network activates cell(s) in a secondary DRX group, we expect it does so to increase UE’s throughput, e.g. to offload a sudden surge in traffic. A long delay before newly activated SCells become usable can result in low thoughput for UE when high throughput is critically needed. That would cause poor user experience and hence should be avoided.
This problem can be fixed by starting DRX inactivity timer of a secondary DRX group, if that DRX group is in DRX off time at completion of activation of SCells in that DRX group. To avoid potential interoperability issue (i.e. if a gNB implement this change but a legacy UE does not), we propose to introduce a UE capability for UE to indicate that it supports this change and a configuration for gNB to indicate that it support this change.

	
	

	Summary of change:
	Introduce capability signaling for a UE to indicate that it supports starting DRX inactivity timer in seconday DRX group when SCell(s) in secondary DRX groups is activated during DRX off time of the secondary DRX group.
Introduce a configuration for gNB to indicate that it supports this change. 

	
	

	Consequences if not approved:
	Without this configuration and capability signaling, there can be interoperability issue, if gNB implements this change but legacy UEs do not.
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First Modified Subclause
[bookmark: _Toc46439535][bookmark: _Toc46444372][bookmark: _Toc46487133][bookmark: _Toc12750891][bookmark: _Toc29382255][bookmark: _Toc37093372][bookmark: _Toc37238648][bookmark: _Toc37238762][bookmark: _Toc46488657][bookmark: _Toc52574078][bookmark: _Toc52574164]6.3.2	Radio resource control information elements
<TEXT OMITTED>

[bookmark: _Toc46439628][bookmark: _Toc46444465][bookmark: _Toc46487226]–	MAC-CellGroupConfig
The IE MAC-CellGroupConfig is used to configure MAC parameters for a cell group, including DRX.
MAC-CellGroupConfig information element
-- ASN1START
-- TAG-MAC-CELLGROUPCONFIG-START

MAC-CellGroupConfig ::=             SEQUENCE {
    drx-Config                          SetupRelease { DRX-Config }                                     OPTIONAL,   -- Need M
    schedulingRequestConfig             SchedulingRequestConfig                                         OPTIONAL,   -- Need M
    bsr-Config                          BSR-Config                                                      OPTIONAL,   -- Need M
    tag-Config                          TAG-Config                                                      OPTIONAL,   -- Need M
    phr-Config                          SetupRelease { PHR-Config }                                     OPTIONAL,   -- Need M
    skipUplinkTxDynamic                 BOOLEAN,
    ...,
    [[
    csi-Mask                                BOOLEAN                                                     OPTIONAL,   -- Need M
    dataInactivityTimer                     SetupRelease { DataInactivityTimer }                        OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    usePreBSR-r16                       ENUMERATED {true}                                               OPTIONAL,    -- Need R
    schedulingRequestID-LBT-SCell-r16   SchedulingRequestId                                             OPTIONAL,    -- Need M
    lch-BasedPrioritization-r16         ENUMERATED {enabled}                                            OPTIONAL,    -- Need R
    schedulingRequestID-BFR-SCell-r16   SchedulingRequestId                                             OPTIONAL,    -- Need R
    drx-ConfigSecondaryGroup-r16        SetupRelease { DRX-ConfigSecondaryGroup }                       OPTIONAL,    -- Need M                                                
    ]],
[[
sCellActivationSecondaryDRX-Group-r16            ENUMERATED {true}										OPTIONAL     -- Need M
]]
}

DataInactivityTimer ::=         ENUMERATED {s1, s2, s3, s5, s7, s10, s15, s20, s40, s50, s60, s80, s100, s120, s150, s180}

-- TAG-MAC-CELLGROUPCONFIG-STOP
-- ASN1STOP

	MAC-CellGroupConfig field descriptions

	usePreBSR
If set to true, the MAC entity of the IAB-MT may use the Pre- emptive-BSR.

	csi-Mask
If set to true, the UE limits CSI reports to the on-duration period of the DRX cycle, see TS 38.321 [3].

	dataInactivityTimer
Releases the RRC connection upon data inactivity as specified in clause 5.3.8.5 and in TS 38.321 [3]. Value s1 corresponds to 1 second, value s2 corresponds to 2 seconds, and so on.

	drx-Config
Used to configure DRX as specified in TS 38.321 [3].

	drx-ConfigSecondaryGroup
Used to configure DRX related parameters for the second DRX group as specified in TS 38.321 [3]. The network does not configure secondary DRX group with DCP simultaneously nor secondary DRX group with a dormant BWP simultaneously.

	lch-BasedPrioritization
If this field is present, the corresponding MAC entity of the UE is configured with prioritization between overlapping grants and between scheduling request and overlapping grants based on LCH priority, see TS 38.321 [3].

	schedulingRequestID-BFR-SCell
Indicates the scheduling request configuration applicable for BFR on SCell, as specified in TS 38.321 [3].

	schedulingRequestID-LBT-SCell
Indicates the scheduling request configuration applicable for consistent uplink LBT recovery on SCell, as specified in TS 38.321 [3].

	skipUplinkTxDynamic
If set to true, the UE skips UL transmissions as described in TS 38.321 [3].

	tag-Config
The field is used to configure parameters for a time-alignment group. The field is not present if any DAPS bearer is configured.

	sCellActivationSecondaryDRX-Group
If set to true, UE starts DRX Inactivity timer in secondary DRX group when SCells in secondary DRX groups are activated but secondary DRX group is in DRX off time, as specified in TS 38.321 [x].



	Conditional Presence
	Explanation

	MCG-Only
	This field is optionally present, Need M, for the MAC-CellGroupConfig of the MCG. It is absent otherwise.



<TEXT OMITTED>
	
End of the first modification

Second Modified Subclause
[bookmark: _Toc29321541][bookmark: _Toc20426144]6.3.3	UE capability information elements
<TEXT OMITTED>

[bookmark: _Toc46439835][bookmark: _Toc46444672][bookmark: _Toc46487433]–	MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.
MAC-Parameters information element
-- ASN1START
-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {
    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,
    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL
}

MAC-Parameters-v1610 ::= SEQUENCE {
    mac-ParametersFRX-Diff-r16      MAC-ParametersFRX-Diff-r16  OPTIONAL
}

MAC-ParametersCommon ::=    SEQUENCE {
    lcp-Restriction                         ENUMERATED {supported}      OPTIONAL,
    dummy                                   ENUMERATED {supported}      OPTIONAL,
    lch-ToSCellRestriction                  ENUMERATED {supported}      OPTIONAL,
    ...,
    [[
    recommendedBitRate                      ENUMERATED {supported}      OPTIONAL,
    recommendedBitRateQuery                 ENUMERATED {supported}      OPTIONAL
    ]],
    [[
    recommendedBitRateMultiplier-r16         ENUMERATED {supported}     OPTIONAL,
    secondaryDRX-Group                       ENUMERATED {supported}     OPTIONAL,
    preEmptiveBSR-r16                        ENUMERATED {supported}     OPTIONAL,
    autonomousTransmission-r16               ENUMERATED {supported}     OPTIONAL,
    lch-PriorityBasedPrioritization-r16      ENUMERATED {supported}     OPTIONAL,
    lch-ToConfiguredGrantMapping-r16         ENUMERATED {supported}     OPTIONAL,
    lch-ToGrantPriorityRestriction-r16       ENUMERATED {supported}     OPTIONAL,
    singlePHR-P-r16                          ENUMERATED {supported}     OPTIONAL,
    ul-LBT-FailureDetectionRecovery-r16      ENUMERATED {supported}     OPTIONAL
    ]]
}

MAC-ParametersFRX-Diff-r16 ::=  SEQUENCE {
    directMCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directMCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivation-r16           ENUMERATED {supported}      OPTIONAL,
    directSCG-SCellActivationResume-r16     ENUMERATED {supported}      OPTIONAL,
    -- R1 19-1: DRX Adaptation
    drx-Adaptation-r16          SEQUENCE {
        licensedBand-r16            MinTimeGap-r16                      OPTIONAL,
    unlicensedBand-r16              MinTimeGap-r16                      OPTIONAL
    }                                                                   OPTIONAL,
    ...
}

MAC-ParametersXDD-Diff ::=  SEQUENCE {
    skipUplinkTxDynamic                     ENUMERATED {supported}     OPTIONAL,
    logicalChannelSR-DelayTimer             ENUMERATED {supported}     OPTIONAL,
    longDRX-Cycle                           ENUMERATED {supported}     OPTIONAL,
    shortDRX-Cycle                          ENUMERATED {supported}     OPTIONAL,
    multipleSR-Configurations               ENUMERATED {supported}     OPTIONAL,
    multipleConfiguredGrants                ENUMERATED {supported}     OPTIONAL,
    ... ,
[[
sCellActivationSecondaryDRX-Group-r16  	ENUMERATED {supported}		OPTIONAL
]]
}

MinTimeGap-r16 ::=    SEQUENCE {
    scs-15kHz-r16                         ENUMERATED {sl1, sl3}        OPTIONAL,
    scs-30kHz-r16                         ENUMERATED {sl1, sl6}        OPTIONAL,
    scs-60kHz-r16                         ENUMERATED {sl1, sl12}       OPTIONAL,
    scs-120kHz-r16                        ENUMERATED {sl2, sl24}       OPTIONAL
}

-- TAG-MAC-PARAMETERS-STOP
-- ASN1STOP
<TEXT OMITTED>

End of the modifications

