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Introduction
In this contribution an enhancement for secondary DRX group is proposed, which only impacts RAN2. 
A second enhancement, i.e. preferredDRX-InactivityTimer for the secondary DRX group, is not further discussed due to lack of support [1]. 
[bookmark: _Toc242573354]Background
The proposal to start the drx-inactivityTimer of the secondary DRX group when an SCell of the secondary DRX group is activated was discussed during offline #049 [2]. There was significant support for the proposal, but also questions whether this proposal provides gains compared to other mechanisms. The proposal is kept on the table for further discussion in this meeting: 
· [049] Noted, Keep on the table (can be discussed next meeting)
Discussion
Motivation
Secondary DRX group enables UE power savings when carrier aggregation is configured including both FR1 and FR2 cells. The FR2 cells can be configured in a secondary DRX group with a shorter drx-onDurationTimer and shorter inactivity timer compared to the FR1 cells in the default DRX group. This enables the FR2 cells to go to sleep more aggressively when there is no more traffic and save power. Furthermore the short and long DRX state in FR1 and FR2 are decoupled, i.e. FR2 drops into long DRX when there is no more traffic scheduled on FR2, even if there is still (some) traffic scheduled on FR1. 
However, when FR2 is in long DRX this can cause a long delay when a new data burst arrives, and this may have a negative impact on the throughput. In case TCP is used there is a risk that congestion avoidance/slow start is triggered, i.e. a lower throughput is mistaken by congestion. It would be of great benefit for the throughput if FR2 can be woken up from FR1, while this also benefits the UE power savings, because a longer DRX can be configured without a negative impact:
Observation: It is of great benefit for both throughput and UE power savings when FR2 can be woken up from FR1.
This function can easily and in a simple way, without impacting other working groups, be achieved when the drx-inactivityTimer is started when the SCell is activated (or reactivated) via SCell Activation MAC CE. It should be noted, that if an already active FR2 cell is indicated as activated again in the MAC CE (i.e. so called reactivation) the UE would also start the drx-inactivityTimer.
We propose: 
Proposal: If the secondary DRX group is outside DRX active time, start drx-inactivityTimer of the secondary DRX group when an SCell of the secondary DRX group is (re)activated. 
TPs for 38.321, 38.306 and 38.331 are provided for discussion and agreement in Annex A.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss the secondary DRX enhancement: 
Proposal: If the secondary DRX group is outside DRX active time, start drx-inactivityTimer of the secondary DRX group when an SCell of the secondary DRX group is (re)activated. 
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Annex A: TP Wake-up other DRX group using SCell Activation MAC CE
38.321
[bookmark: _Toc29239849][bookmark: _Toc37296208][bookmark: _Toc46490335][bookmark: _Toc52752030][bookmark: _Toc52796492][bookmark: _Toc83661057]5.7	Discontinuous Reception (DRX)
<TEXT OMITTED>
1>	if drx-onDurationTimer associated with the current DRX cycle is not started as specified in this clause:
2>	if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
3>	not report semi-persistent CSI configured on PUSCH;
3>	if ps-TransmitPeriodicL1-RSRP is not configured with value true:
4>	not report periodic CSI that is L1-RSRP on PUCCH.
3>	if ps-TransmitOtherPeriodicCSI is not configured with value true:
4>	not report periodic CSI that is not L1-RSRP on PUCCH.
1>	else:
2>	in current symbol n, if a DRX group would not be in Active Time considering grants/assignments scheduled on Serving Cell(s) in this DRX group and DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7] in this DRX group;
3>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH in this DRX group;.
3> if an SCell configuration with sCellState set to activated or SCell Activation/Deactivation MAC CE is received activating an SCell in this DRX group (clause 5.9) and the SCell is activated in symbol n-1 (according to the timing defined in TS 38.213 [x]); and
3> if sCellActivationSecondaryDRX-Group is configured with value true:
4> start drx-InactivityTimer of this DRX group in the current symbol n.
2>	if CSI masking (csi-Mask) is setup by upper layers:
<TEXT OMITTED>
38.306
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	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF


<TEXT OMITTED>
	recommendedBitRateQuery
Indicates whether the UE supports the bit rate recommendation query message from the UE to the gNB as specified in TS 38.321 [8]. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	secondaryDRX-Group-r16
Indicates whether UE supports secondary DRX group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	sCellActivationSecondaryDRX-Group-r17
Indicates whether the UE supports starting DRX Inactivity timer in a DRX group when SCells in the DRX group are activated, as specified in TS 38.321 [8]. A UE supporting this feature shall also support secondaryDRX-Group-r16.
	UE
	No
	Yes
	No


<TEXT OMITTED>

1
38.331
[bookmark: _Toc60777158][bookmark: _Toc83740113][bookmark: _Hlk54206873]6.3.2	Radio resource control information elements
<TEXT OMITTED>
[bookmark: _Toc60777251][bookmark: _Toc83740206]–	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 R
    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
    ]],
    [[
    enhancedSkipUplinkTxDynamic-r16     ENUMERATED {true}                                               OPTIONAL,   -- Need R
    enhancedSkipUplinkTxConfigured-r16  ENUMERATED {true}                                               OPTIONAL    -- Need R
    ]],
[[
sCellActivationSecondaryDRX-Group-r17  ENUMERATED {true}                                            OPTIONAL    -- Need R
]]
}

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, see TS 38.321 [3].

	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, enhancedSkipUplinkTxDynamic, enhancedSkipUplinkTxConfigured
If set to true, the UE skips UL transmissions as described in TS 38.321 [3]. If the UE is configured with enhancedSkipUplinkTxDynamic or enhancedSkipUplinkTxConfigured with value true, REPETITION_NUMBER (as specified in TS 38.321 [3], clause 5.4.2.1) of the corresponding PUSCH transmission of the uplink grant shall be equal to 1.

	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, the UE starts DRX Inactivity timer for the a DRX group when SCells in the DRX group are activated, 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>
[bookmark: _Toc60777428][bookmark: _Toc83740384]6.3.3	UE capability information elements
<TEXT OMITTED>
1 [bookmark: _Toc60777459][bookmark: _Toc83740415]–	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
}

<TEXT OMITTED>

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,
    ...,
    [[
    secondaryDRX-Group-r16                  ENUMERATED {supported}     OPTIONAL
    ]],
    [[
    enhancedSkipUplinkTxDynamic-r16         ENUMERATED {supported}     OPTIONAL,
    enhancedSkipUplinkTxConfigured-r16      ENUMERATED {supported}     OPTIONAL
    ]],
    [[
    sCellActivationSecondaryDRX-Group-r17   ENUMERATED {supported}     OPTIONAL
    ]]
}
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