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1. Introduction

In RAN2#121 meeting, companies agreed to coordinate to provide proposals for DRX enhancements. SFN wrap-around, which would cause the mismatch between DRX cycles and XR traffic, is one of the issues to be addressed. The agreements are excerpted as follow.
	· Companies should evaluate the (high-level) impacts to RAN1/4 specification from their proposals for XR DRX.
· Companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.
· Companies should evaluate the RAN2 specification impacts and any other RAN2 aspects of their proposals for SFN wrap-around.

· Same as for DRX solutions, companies should try to coordinate with each other offline and bring joint proposals to next meeting. RAN2 aims to exclude proposals with least support in the next meeting.


In this contribution, we will focus on this SFN wrap-around issue. We will discuss the potential solutions and evaluate them from the perspective of effectivity, complexity and specification impacts. We will finally propose our preferred solution with a TP annexed.
2. Discussion
To guarantee the power saving gain of DRX, the DRX cycle shall be configured to align with the XR traffic periodicities. However, there are obstacles making the DRX cycle mismatch with the XR traffic and one of the issue is SFN-wrap around problem.
2.1 Statement of the problem

XR traffic arrives according to the frame rate of the service, e.g. 30fps, 60fps or 90fps, which results in periodicities of 1/30s, 1/60s and 1/90s. Current DRX scheme can only support several discrete cycles as shown in Annex A, which are not enough to align with the XR traffic. 
To make DRX workable for XR, new DRX cycle lengths corresponding to the frame rate shall be introduced. However, these new DRX cycles, if matched with periodicity of XR traffic, cannot be exactly divisible by 10240ms. The locations of DRX cycles decided by the current formulas are the same for each SFN round, while the interval between the last occasion of a hyperframe and the first occasion of the next hyperframe is not equal to the DRX periodicity. Consequently, there exists mismatch between DRX cycles and traffic arrival when SFN wraps around. Fig.1 shows how the mismatch happens.
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Fig.1 Mismatch caused by SFN wrap-around.
Observation1: Mismatch will emerge when DRX periodicities are non-divisors of 10240ms at SFN wrap-around. 
2.2 Candidate solutions

To address this issue, companies have proposed different solutions during the previous meetings, for which we provide a summary as below.
· Option A: Introduce a reference SFN and calculate the DRX cycles sequentially.

Notice that similar issue has already been discussed thoroughly in Rel-16 IIoT for CG type 1, with a similar reason that CG periodicity could have a value which is non-divisor of 10240ms. In Rel-16 IIoT, the final solution is to introduce a sequential variable N to calculate the time domain resource for CG to guarantee CG resource occurs periodically in spite of SFN wrap-around. Then, it is possible that the RRC configuration is sent for the last SFN while the UE applies the configuration in the current SFN. For this issue, a reference SFN indicator has also been added to resolve the ambiguity. Similar designs can be used for the DRX issue. 
For example, the Nth DRX cycle shall start at the subframe for which 

[(SFN × 10) + subframe number] = (drx-timeReferenceSFN × 10 + drx-StartOffset + N × drx-Cycle) modulo (10240)

· Option B: Introduce hyper SFN.
In this option, a new parameter M is added to the DRX formulas to count the number of hyper frames, so that the reference time calculating the DRX cycles will not be reset when SFN wraps around. Specifically, M is increased every time SFN wraps around, and the formulas have to be modified like follows.
[(M × 10240) + (SFN × 10) + subframe number] modulo (drx-Cycle) = (drx-StartOffset) modulo (drx-Cycle)
· Option C: Modify the range of SFN.

This option intends to replace the current SFN in the DRX formulas with a new variable, e.g. SFN_M shown in the following formula. SFN_M increases when SFN changes and wraps around by 1000 typically for XR. Actually, this option can be regarded as modifying the range of SFN for XR, i.e. from 0~1023 to 0~999.
[(SFN_M × 10) + subframe number] modulo (drx-Cycle) = (drx-StartOffset) modulo (drx-Cycle)
2.3 Proposed solution

Among the three options, we think option A is the best one while option B and option C may not solve the problem thoroughly due to the following reasons:
· Both Option B and C have the issue of RRC configuration ambiguity and need to be resovled
· For option B, M cannot be infinity. It still has to wrap around when reaching the maximum. For example, if M has the range of 0~9, the DRX calculation would be reset after 102400ms, and mismatches would occur again. 
While option B and option C have disadvantages, we believe option A can solve the problem once and for all. It has already been verified by the Rel-16 IIoT with simple specification impacts and good compatibility. We briefly summarize the pros and cons of the above options in Table 1.
Table 1. Summary of potential solutions addressing SFN wrap-around.

	Options
	Option A
	Option B
	Option C

	Descriptions
	Introduce a reference SFN and calculate the DRX cycles sequentially.
	Introduce hyper SFN into the DRX formulas.
	Modify the range of the SFN in the DRX formulas.

	Specification Impacts
	Low
	Low
	 Low

	Support for existing XR periodicities
	Good
	Bad (mismatch still exists)
	Good

	Compatibility
	Good
	Bad (mismatch still exists)
	Bad (mismatch still exists)


Thus, we propose RAN2 to introduce option A to solve the issue of SFN wrap-around. We also provide a TP for option A in Annex B to show its simplicity and effectivity.
Proposal1: Adopt the Rel-16 CG IIoT enhancement to address the issue of DRX cycle mismatch due to SFN wrap-around, i.e. 

· Introduce a sequential variable of DRX cycle for the formula calculating DRX cycles
· Introduce a reference SFN indicator for DRX configuration

Text proposal in Annex B.

3. Conclusion

In this contribution, we have made analysis on XR-specific power saving, especially for the DRX enhancements addressing SFN wrap-around, and shared our views. The following observations and proposals were made:

Observation1: Mismatch will emerge when DRX periodicities are non-divisors of 10240ms at SFN wrap-around.

Proposal1: Adopt the Rel-16 IIoT CG enhancement to address the issue of DRX cycle mismatch due to SFN wrap-around. 
· Introduce a sequential variable of DRX cycle for the formula calculating DRX cycles
· Introduce a reference SFN indicator for DRX configuration
Text proposal in Annex B.
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Annex A: DRX cycles supported by NR

    drx-LongCycleStartOffset            CHOICE {

        ms10                                INTEGER(0..9),

        ms20                                INTEGER(0..19),

        ms32                                INTEGER(0..31),

        ms40                                INTEGER(0..39),

        ms60                                INTEGER(0..59),

        ms64                                INTEGER(0..63),

        ms70                                INTEGER(0..69),

        ms80                                INTEGER(0..79),

        ms128                               INTEGER(0..127),

        ms160                               INTEGER(0..159),

        ms256                               INTEGER(0..255),

        ms320                               INTEGER(0..319),

        ms512                               INTEGER(0..511),

        ms640                               INTEGER(0..639),

        ms1024                              INTEGER(0..1023),

        ms1280                              INTEGER(0..1279),

        ms2048                              INTEGER(0..2047),

        ms2560                              INTEGER(0..2559),

        ms5120                              INTEGER(0..5119),

        ms10240                             INTEGER(0..10239)

    },

    shortDRX                            SEQUENCE {

        drx-ShortCycle                      ENUMERATED  {

                                                ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,

                                                ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,

                                                spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

Annex B: TP for SFN wrap around

======================================================CHANGE STARTS==========================================================
–
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-r16 }                   OPTIONAL    -- Need M

    ]],

    [[

    enhancedSkipUplinkTxDynamic-r16     ENUMERATED {true}                                               OPTIONAL,   -- Need R

    enhancedSkipUplinkTxConfigured-r16  ENUMERATED {true}                                               OPTIONAL    -- Need R

    ]],

    [[

    intraCG-Prioritization-r17          ENUMERATED {enabled}                        OPTIONAL,    -- Cond LCH-PrioWithReTxTimer

    drx-ConfigSL-r17                    SetupRelease { DRX-ConfigSL-r17 }           OPTIONAL,    -- Need M

    drx-ConfigExt-v1700                 SetupRelease { DRX-ConfigExt-v1700 }        OPTIONAL,    -- Need M

    schedulingRequestID-BFR-r17         SchedulingRequestId                         OPTIONAL,    -- Need R

    schedulingRequestID-BFR2-r17        SchedulingRequestId                         OPTIONAL,    -- Need R

    schedulingRequestConfig-v1700       SchedulingRequestConfig-v1700               OPTIONAL,    -- Need M

    tar-Config-r17                      SetupRelease { TAR-Config-r17  }                                OPTIONAL,    -- Need M

    g-RNTI-ConfigToAddModList-r17       SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF MBS-RNTI-SpecificConfig-r17       OPTIONAL,    -- Need N

    g-RNTI-ConfigToReleaseList-r17      SEQUENCE (SIZE (1..maxG-RNTI-r17)) OF MBS-RNTI-SpecificConfigId-r17     OPTIONAL,    -- Need N

    g-CS-RNTI-ConfigToAddModList-r17    SEQUENCE (SIZE (1..maxG-CS-RNTI-r17)) OF MBS-RNTI-SpecificConfig-r17    OPTIONAL,    -- Need N

    g-CS-RNTI-ConfigToReleaseList-r17   SEQUENCE (SIZE (1..maxG-CS-RNTI-r17)) OF MBS-RNTI-SpecificConfigId-r17  OPTIONAL,    -- Need N

    allowCSI-SRS-Tx-MulticastDRX-Active-r17   BOOLEAN                                                           OPTIONAL     -- Need M

    ]],

    [[

    schedulingRequestID-PosMG-Request-r17 SchedulingRequestId                                                   OPTIONAL,    -- Need R

    drx-LastTransmissionUL-r17          ENUMERATED {enabled}                                                    OPTIONAL     -- Need R

    ]],
    [[

    drx-ConfigExt-v1800                 SetupRelease { DRX-ConfigExt-v1800 }                                    OPTIONAL     -- Need M

    ]]
}

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

MBS-RNTI-SpecificConfig-r17 ::=        SEQUENCE {

    mbs-RNTI-SpecificConfigId-r17          MBS-RNTI-SpecificConfigId-r17,

    groupCommon-RNTI-r17                   CHOICE {

        g-RNTI                                 RNTI-Value,

        g-CS-RNTI                              RNTI-Value

    },

    drx-ConfigPTM-r17                      SetupRelease { DRX-ConfigPTM-r17 }                          OPTIONAL,   -- Need M

    harq-FeedbackEnablerMulticast-r17      ENUMERATED {dci-enabler, enabled}                           OPTIONAL,   -- Need S

    harq-FeedbackOptionMulticast-r17       ENUMERATED {ack-nack, nack-only}                            OPTIONAL,   -- Cond HARQFeedback

    pdsch-AggregationFactor-r17            ENUMERATED {n2, n4, n8}                                     OPTIONAL    -- Cond G-RNTI

}

MBS-RNTI-SpecificConfigId-r17 ::= INTEGER (0..maxG-RNTI-1-r17)

-- TAG-MAC-CELLGROUPCONFIG-STOP

-- ASN1STOP

	MAC-CellGroupConfig field descriptions

	allowCSI-SRS-Tx-MulticastDRX-Active
Used to control the CSI/SRS transmission during MBS multicast DRX ActiveTime, 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, drx-ConfigExt
Used to configure DRX as specified in TS 38.321 [3]. Network only configures drx-ConfigExt when drx-Config is configured.

	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.

	drx-ConfigSL

Used to configure additional DRX parameters for the UE performing sidelink operation with resource allocation mode 1, as specified in TS 38.321 [3]. Network only configures this field if sl-ScheduledConfig is configured and drx-Config is configured.

	drx-LastTransmissionUL

If this field is present, the start of the drx-HARQ-RTT-TimerUL is after the last transmission within a bundle, see TS 38.321 [3].

	g-RNTI-ConfigToAddModList

List of G-RNTI configurations to add or modify. Up to 8 G-RNTIs can be configured in total in this release based on the UE capability.

	g-RNTI-ConfigToReleaseList

List of G-RNTI configurations to release.

	g-CS-RNTI-ConfigToAddModList

List of G-CS-RNTI configurations to add or modify. Up to 8 G-CS-RNTIs can be configured in total in this release based on the UE capability.

	g-CS-RNTI-ConfigToReleaseList

List of G-CS-RNTI configurations to release.

	intraCG-Prioritization

Used to enable HARQ process ID selection based on LCH-priority for one CG as specified in TS 38.321 [3].

	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]. The network does not configure lch-BasedPrioritization with enhancedSkipUplinkTxDynamic simultaneously nor lch-BasedPrioritization with enhancedSkipUplinkTxConfigured simultaneously.

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

	schedulingRequestID-BFR

Indicates the scheduling request configuration (SchedulingRequestConfig) that the UE shall use upon detecting a beam failure on the detection resources configured in failureDetectionSet1 of a serving cell while beam failure is not detected on resources configured in failureDetectionSet2 of the same serving cell.

	schedulingRequestID-BFR2

Indicates the scheduling request configuration (SchedulingRequestConfig) that the UE shall use upon detecting a beam failure on the detection resources configured in failureDetectionSet2 of a serving cell while beam failure is not detected on resources configured in failureDetectionSet1 of the same serving cell.

	schedulingRequestID-LBT-SCell

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

	schedulingRequestID-PosMG-Request

Indicates the scheduling request configuration applicable for Positioning Measurement Gap Activation/Deactivation Request, 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.

	usePreBSR

If set to true, the MAC entity of the IAB-MT may use the Pre-emptive BSR, see TS 38.321 [3].


	MBS-RNTI-SpecificConfig field descriptions

	drx-ConfigPTM
Used to configure DRX for PTM transmission as specified in TS 38.321 [3].

	g-CS-RNTI

Used to scramble the SPS group-common PDSCH and activation/deactivation of SPS group-common PDSCH for one or more MBS multicast services.

	g-RNTI

Used to scramble the scheduling and transmission of PTM for one or more MBS multicast services.

	groupCommon-RNTI
Used to configure g-RNTI or g-CS-RNTI.

	harq-FeedbackEnablerMulticast

Indicates whether the UE shall provide HARQ feedback for MBS multicast. Value dci-enabler means that whether the UE shall provide HARQ feedback for MBS multicast is indicated by DCI as specified in TS 38.213 [13]. Value enabled means the UE shall always provide HARQ feedback for MBS multicast. When the field is absent, the UE does not provide HARQ feedback for MBS multicast (see TS 38.213 [13], clause 18).

	harq-FeedbackOptionMulticast

Indicates the feedback mode for MBS multicast dynamically scheduled PDSCH or SPS PDSCH.

	mbs-RNTI-SpecificConfigId

An identifier of the RNTI specific configuration for MBS multicast.

	pdsch-AggregationFactor
Number of repetitions for dynamically scheduled MBS multicast data (see TS 38.214 [19], clause 5.1.2.1). When the field is absent and groupCommon-RNTI is set to g-RNTI, the UE applies the value 1.


	Conditional Presence
	Explanation

	G-RNTI
	This field is optionally present, Need S, if groupCommon-RNTI is set to g-RNTI. The field is absent when groupCommon-RNTI is set to g-CS-RNTI.

	HARQFeedback
	The field is mandatory present when harq-FeedbackEnablerMulticast is present. It is absent otherwise. 

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

	LCH-PrioWithReTxTimer
	This field is optionally present, Need R, if lch-BasedPrioritization-r16 is configured in this MAC entity and cg-RetransmissionTimer-r16 is configured for any configured grant configuration associated with this MAC entity. It is absent otherwise, Need R.


==========================================================NEXT CHANGE========================================================
–
DRX-Config
The IE DRX-Config is used to configure DRX related parameters.

DRX-Config information element

-- ASN1START

-- TAG-DRX-CONFIG-START

DRX-Config ::=                      SEQUENCE {

    drx-onDurationTimer                 CHOICE {

                                            subMilliSeconds INTEGER (1..31),

                                            milliSeconds    ENUMERATED {

                                                ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60,

                                                ms80, ms100, ms200, ms300, ms400, ms500, ms600, ms800, ms1000, ms1200,

                                                ms1600, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 }

                                            },

    drx-InactivityTimer                 ENUMERATED {

                                            ms0, ms1, ms2, ms3, ms4, ms5, ms6, ms8, ms10, ms20, ms30, ms40, ms50, ms60, ms80,

                                            ms100, ms200, ms300, ms500, ms750, ms1280, ms1920, ms2560, spare9, spare8,

                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    drx-HARQ-RTT-TimerDL                INTEGER (0..56),

    drx-HARQ-RTT-TimerUL                INTEGER (0..56),

    drx-RetransmissionTimerDL           ENUMERATED {

                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,

                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,

                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},

    drx-RetransmissionTimerUL           ENUMERATED {

                                            sl0, sl1, sl2, sl4, sl6, sl8, sl16, sl24, sl33, sl40, sl64, sl80, sl96, sl112, sl128,

                                            sl160, sl320, spare15, spare14, spare13, spare12, spare11, spare10, spare9,

                                            spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

    drx-LongCycleStartOffset            CHOICE {

        ms10                                INTEGER(0..9),

        ms20                                INTEGER(0..19),

        ms32                                INTEGER(0..31),

        ms40                                INTEGER(0..39),

        ms60                                INTEGER(0..59),

        ms64                                INTEGER(0..63),

        ms70                                INTEGER(0..69),

        ms80                                INTEGER(0..79),

        ms128                               INTEGER(0..127),

        ms160                               INTEGER(0..159),

        ms256                               INTEGER(0..255),

        ms320                               INTEGER(0..319),

        ms512                               INTEGER(0..511),

        ms640                               INTEGER(0..639),

        ms1024                              INTEGER(0..1023),

        ms1280                              INTEGER(0..1279),

        ms2048                              INTEGER(0..2047),

        ms2560                              INTEGER(0..2559),

        ms5120                              INTEGER(0..5119),

        ms10240                             INTEGER(0..10239)

    },

    shortDRX                            SEQUENCE {

        drx-ShortCycle                      ENUMERATED  {

                                                ms2, ms3, ms4, ms5, ms6, ms7, ms8, ms10, ms14, ms16, ms20, ms30, ms32,

                                                ms35, ms40, ms64, ms80, ms128, ms160, ms256, ms320, ms512, ms640, spare9,

                                                spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1 },

        drx-ShortCycleTimer                 INTEGER (1..16)

    }                                                                                                           OPTIONAL,   -- Need R

drx-SlotOffset                      INTEGER (0..31)

}

DRX-ConfigExt-v1700 ::=                 SEQUENCE {

    drx-HARQ-RTT-TimerDL-r17                INTEGER (0..448),

    drx-HARQ-RTT-TimerUL-r17                INTEGER (0..448)

}
DRX-ConfigExt-v1800 ::=




SEQUENXE {


drx-timeReferenceSFN-r18                

ENUMERATED {sfn512}














OPTIONAL
-- Need S
}

-- TAG-DRX-CONFIG-STOP

-- ASN1STOP

	DRX-Config field descriptions

	drx-HARQ-RTT-TimerDL
Value in number of symbols of the BWP where the transport block was received. drx-HARQ-RTT-TimerDL-r17 is only applicable for SCS 480 kHz and 960 kHz. If configured, the UE shall ignore drx-HARQ-RTT-TimerDL (without suffix) for SCS 480 kHz and 960 kHz.

	drx-HARQ-RTT-TimerUL
Value in number of symbols of the BWP where the transport block was transmitted. drx-HARQ-RTT-TimerUL-r17 is only applicable for SCS 480 kHz and 960 kHz. If configured, the UE shall ignore drx-HARQ-RTT-TimerUL (without suffix) for SCS 480 kHz and 960 kHz.

	drx-InactivityTimer
Value in multiple integers of 1 ms. ms0 corresponds to 0, ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-LongCycleStartOffset
drx-LongCycle in ms and drx-StartOffset in multiples of 1 ms. If drx-ShortCycle is configured, the value of drx-LongCycle shall be a multiple of the drx-ShortCycle value.

	drx-onDurationTimer
Value in multiples of 1/32 ms (subMilliSeconds) or in ms (milliSecond). For the latter, value ms1 corresponds to 1 ms, value ms2 corresponds to 2 ms, and so on.

	drx-RetransmissionTimerDL
Value in number of slot lengths of the BWP where the transport block was received. value sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-RetransmissionTimerUL
Value in number of slot lengths of the BWP where the transport block was transmitted. sl0 corresponds to 0 slots, sl1 corresponds to 1 slot, sl2 corresponds to 2 slots, and so on.

	drx-ShortCycleTimer
Value in multiples of drx-ShortCycle. A value of 1 corresponds to drx-ShortCycle, a value of 2 corresponds to 2 * drx-ShortCycle and so on.

	drx-ShortCycle
Value in ms. ms1 corresponds to 1 ms, ms2 corresponds to 2 ms, and so on.

	drx-SlotOffset
Value in 1/32 ms. Value 0 corresponds to 0 ms, value 1 corresponds to 1/32 ms, value 2 corresponds to 2/32 ms, and so on.

	drx-timeReferenceSFN

Indicates SFN used for determination of the DRX cycle in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the DRX configuration, see TS 38.321, clause 5.7. If the field drx-timeReferenceSFN is not present, the reference SFN is 0.

	


===================================NEXT CHANGE =====================================
5.7
Discontinuous Reception (DRX)

The MAC entity may be configured by RRC with a DRX functionality that controls the UE's PDCCH monitoring activity for the MAC entity's C-RNTI, CI-RNTI, CS-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, AI-RNTI, SL-RNTI, SLCS-RNTI and SL Semi-Persistent Scheduling V-RNTI. When using DRX operation, the MAC entity shall also monitor PDCCH according to requirements found in other clauses of this specification. When in RRC_CONNECTED, if DRX is configured, for all the activated Serving Cells, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this clause; otherwise the MAC entity shall monitor the PDCCH as specified in TS 38.213 [6].

NOTE 1:
Void

RRC controls DRX operation by configuring the following parameters:

-
drx-onDurationTimer: the duration at the beginning of a DRX cycle;

-
drx-SlotOffset: the delay before starting the drx-onDurationTimer;

-
drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates a new UL or DL transmission for the MAC entity;

-
drx-RetransmissionTimerDL (per DL HARQ process except for the broadcast process): the maximum duration until a DL retransmission is received;

-
drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;

-
drx-LongCycleStartOffset: the Long DRX cycle and drx-StartOffset which defines the subframe where the Long and Short DRX cycle starts;
-
drx-timeReferenceSFN (optional): SFN used for determination of the DRX cycle in time domain. The UE uses the closest SFN with the indicated number preceding the reception of the DRX configuration;
-
drx-ShortCycle (optional): the Short DRX cycle;

-
drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;

-
drx-HARQ-RTT-TimerDL (per DL HARQ process except for the broadcast process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;

-
drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity;

-
drx-RetransmissionTimerSL (per SL HARQ process): the maximum duration until a grant for SL retransmission is received;

-
drx-HARQ-RTT-TimerSL (per SL HARQ process): the minimum duration before an SL retransmission grant is expected by the MAC entity;

-
ps-Wakeup (optional): the configuration to start associated drx-onDurationTimer in case DCP is monitored but not detected;

-
ps-TransmitOtherPeriodicCSI (optional): the configuration to report periodic CSI that is not L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;
-
ps-TransmitPeriodicL1-RSRP (optional): the configuration to transmit periodic CSI that is L1-RSRP on PUCCH during the time duration indicated by drx-onDurationTimer in case DCP is configured but associated drx-onDurationTimer is not started;

-
downlinkHARQ-FeedbackDisabled (optional): the configuration to enable HARQ feedback per DL HARQ process;
-
uplinkHARQ-Mode (optional): the configuration to set HARQmodeA or HARQmodeB per UL HARQ process.

=================================NEXT CHANGE=======================================
1>
if the Short DRX cycle is used for a DRX group, consider sequentially that the Nth (N >= 0) short DRX cycle upon the configuration/reconfiguraion of DRX occurs in the subframe for which (SFN × 10) + subframe number= (drx-timeReferenceSFN × 10 + drx-StartOffset + N × drx-ShortCycle) modulo 10240:
2>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>
if the Long DRX cycle is used for a DRX group, consider sequentially that the Nth (N >= 0) long DRX cycle upon the configuration/reconfiguration of DRX occurs in the subframe for which (SFN × 10) + subframe number = (drx-timeReferenceSFN × 10 + drx-StartOffset + N × drx-LongCycle) modulo 10240:

2>
if DCP monitoring is configured for the active DL BWP as specified in TS 38.213 [6], clause 10.3:
3>
if DCP indication associated with the current DRX cycle received from lower layer indicated to start drx-onDurationTimer, as specified in TS 38.213 [6]; or

3>
if all DCP occasion(s) in time domain, as specified in TS 38.213 [6], associated with the current DRX cycle occurred 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 start of the last DCP occasion, or during a measurement gap, or when the MAC entity monitors for a PDCCH transmission on the search space indicated by recoverySearchSpaceId of the SpCell identified by the C-RNTI while the ra-ResponseWindow is running (as specified in clause 5.1.4); or

3>
if ps-Wakeup is configured with value true and DCP indication associated with the current DRX cycle has not been received from lower layers:

4>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.

2>
else:
3>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.

=======================================CHANGE ENDS=================================
