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1 Introduction
The XR WID was completed in RAN#102 meeting. During XR RRC specification offline discussion, the rapporteur had identified the following open issue for XR:
1. Should it be possible to configure short non-integer DRX together with long integer DRX cycle. This might require some checking of MAC specifications as well, so this is something to potentially address in the next meeting.
This contribution aims to discuss the open issues on the configuration of short non-integer DRX together with long integer DRX cycle and provide some proposals. 
2 Discussion
DRX has been considered as a useful mechanism to reduce UE power saving since 3G era. In legacy DRX mechanism, in case of the short DRX cycle in rational number is configured, the length of long DRX cycle should be an integer multiple of the short DRX cycle. The value of long DRX cycle is 2 or 3 times that of short DRX cycle. In order to support the traffic requirement for XR, non-integer long and short DRX cycles were introduced in Rel-18 XR WI. The following short and long DRX cycles in rational number are supported for XR traffic. 
    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-ConfigExt2-v1800- ::=                SEQUENCE {
    drx-NonIntegerLongCycleStartOffset-r18  CHOICE {
        ms1001over240                           INTEGER(0..3),
        ms25over6                               INTEGER(0..3),
        ms25over3                               INTEGER(0..7),
        ms1001over120                           INTEGER(0..7),
        ms100over9                              INTEGER(0..10),
        ms25over2                               INTEGER(0..11),
        ms40over3                               INTEGER(0..12),
        ms125over9                              INTEGER(0..12),
        ms50over3                               INTEGER(0..15),
        ms1001over60                            INTEGER(0..15),
        ms125over6                              INTEGER(0..19),
        ms200over9                              INTEGER(0..21),
        ms250over9                              INTEGER(0..26),
        ms100over3                              INTEGER(0..32),
        ms1001over30                            INTEGER(0..32),
        ms125over3                              INTEGER(0..40),
        ms1001over24                            INTEGER(0..40),
        ms200over3                              INTEGER(0..65),
        ms1001over15                            INTEGER(0..65),
        ms250over3                              INTEGER(0..82),
        ms1001over12                            INTEGER(0..82),
        ms400over3                              INTEGER(0..132)
    },
    shortDRX-r18                            SEQUENCE {
        drx-NonIntegerShortCycle-r18            ENUMERATED {ms1001over240, ms25over6, ms25over3, ms1001over120, ms100over9, ms25over2, ms40over3, ms125over9, ms50over3, ms1001over60, ms125over6, ms200over9, ms100over3, ms1001over30, ms125over3, ms1001over24, ms200over3, spare15, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6, spare5, spare4, spare3, spare2, spare1},
        drx-ShortCycleTimer-r18                 INTEGER (1..16)
    }                                                                                                            OPTIONAL,   -- Need R
For example, the non-integer long DRX cycle, e.g. 125/3ms, are introduced as 3 times of the non-integer short DRX cycle, e.g. 125/9ms. For some non-integer short DRX cycles, e.g. 40/3ms, there exist corresponding integer long DRX cycle, e.g. 40ms.
Observation: For some non-integer short DRX cycles, there exist corresponding integer long DRX cycle. 
However, it can be also observed that for some non-integer short DRX cycle, e.g. 25/3ms, there is no corresponding integer long DRX cycle. Furthermore, the current RRC specification does not support to configure the non-integer short DRX cycle and integer long DRX cycle together. Therefore, to address the above issues, it is proposed to support the configuration of integer long DRX cycle with the non-integer short DRX cycle, and introduce more integer long DRX cycles values corresponding to non-integer short DRX cycle. 
Proposal 1: To support the configuration of integer long DRX cycle together with the non-integer short DRX cycle. 
Proposal 2: To introduce more integer long DRX cycle values corresponding to non-integer short DRX cycle. 
3 Conclusions
Based on the above analysis, we have the following observation and proposals:
Observation: For some non-integer short DRX cycles, there exist corresponding integer long DRX cycle.
Proposal 1: To support the configuration of integer long DRX cycle together with the non-integer short DRX cycle. 
Proposal 2: To introduce more integer long DRX cycle values corresponding to non-integer short DRX cycle.
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The IE DRX-Config is used to configure DRX related parameters.
DRX-Config information element
-- ASN1START
-- TAG-DRX-CONFIG-START

DRX-Config ::=                      SEQUENCE {
 ……
    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-ConfigExt2-v18xy ::=                  SEQUENCE {
    drx-NonIntegerLongCycleStartOffset-r18             CHOICE {
        ms1001over240                                      INTEGER(0..3),
        ms25over6                                          INTEGER(0..3),
        ms25over3                                          INTEGER(0..7),
        ms1001over120                                      INTEGER(0..7),
        ms100over9                                         INTEGER(0..10),
        ms25over2                                          INTEGER(0..11),
        ms40over3                                          INTEGER(0..12),
        ms125over9                                         INTEGER(0..12),
        ms50over3                                          INTEGER(0..15),
        ms1001over60                                       INTEGER(0..15),
        ms125over6                                         INTEGER(0..19),
        ms200over9                                         INTEGER(0..21),
        ms250over9                                         INTEGER(0..26),
        ms100over3                                         INTEGER(0..32),
        ms1001over30                                       INTEGER(0..32),
        ms125over3                                         INTEGER(0..40),
        ms1001over24                                       INTEGER(0..40),
        ms200over3                                         INTEGER(0..65),
        ms1001over15                                       INTEGER(0..65),
        ms250over3                                         INTEGER(0..82),
        ms1001over12                                       INTEGER(0..82),
        ms400over3                                         INTEGER(0..132)
    },
    shortDRX-r18                        SEQUENCE {
        drx-NonIntegerShortCycle-r18                  ENUMERATED  {ms1001over240, ms25over6, ms25over3, ms1001over120, ms100over9, ms25over2, ms40over3, ms125over9, ms50over3, ms1001over60, ms125over6, ms200over9, ms100over3, ms1001over30,ms125over3, ms1001over24, ms200over3, spare15, spare14, spare13, spare12, spare11, spare10, spare9, spare8, spare7, spare6,spare5, spare4, spare3, spare2, spare1},
    drx-ShortCycleTimer-r18                       INTEGER (1..16)
drx-LongCycleStartOffset-r18              CHOICE{
     ms25                                     INTEGER(0..24),
ms50                                     INTEGER(0..49),
ms100                                    INTEGER(0..99),
ms125                                    INTEGER(0..124),
ms200                                    INTEGER(0..199), 
}                                                                     OPTIONAL     --Need R                                                                                               

}                                                                                                            OPTIONAL,   -- Need R                                                                                                           
	drx-TimeReferenceSFN-r18                    ENUMERATED {sfn512}                                                  OPTIONAL    -- Need S
}

	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. If drx-NonIntegerShortCycle is configured, the value of drx-LongCycle in drx-LongCycleStartOffset or drx-LongCycleStartOffset-r18 shall be a multiple of the drx-NonIntegerShortCycle value. 

	drx-NonIntegerLongCycleStartOffset
drx-NonIntegerLongCycle in non-integer number of ms (e.g. ms25over3 corresponds to 25/3 ms, ms100over9 corresponds to 100/9 ms and so on) and drx-StartOffset in multiples of 1 ms. If drx-NonIntegerShortCycle is configured, the value of drx-NonInetegerLongCycle shall be a multiple of the drx-NonIntegerShortCycle value, if configured. If drx-NonIntegerLongCycleStartOffset-r18 is configured, the UE shall ignore drx-LongCycleStartOffset.

	drx-NonIntegerShortCycle
Value in non-integer number of ms, e.g. ms25over3 corresponds to 25/3 ms, ms100over9 corresponds to 100/9 ms and so on).

	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 offset of DRX cycle. The UE uses the closest SFN with the indicated number preceding the reception of DRX-Config, see TS 38.321 [3], clause 5.7. If the field drx-TimeReferenceSFN is not present, the reference SFN is 0.
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