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1   Introduction

In RAN2 email discussion [106#12], RAN2 has the following agreements:

· The statement of ANR FGIs (33, 34, 35, 36, 37, 17, 18, 19) is rephrased to: “including the case of (NG)EN-DC wherein MN and SN have the same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN”.

· Clarification in introduced capabilities (eutra-CGI-Reporting-ENDC and utra-geran-CGI-Reporting-ENDC): “when the (NG)EN-DC is configured wherein either MN and SN have different DRX cycles, or on-duration configured by MN cannot contain on-duration configured by SN if their DRX cycles are same”.

In our understanding, these texts are wrote from the UE perspective. In this contribution, we will discuss how to use these capabilities from the network perspective and the DRX configuration coordination in (NG)EN-DC. 
2   Discussion 
According to the email discussion [1] of ANR in EN-DC, the above agreements involves the issue of using idle periods in EN-DC for MN configured CGI reporting procedure. The UE may have some hardware sharing between LTE and NR chipset. In this case, the UE has to find the common idle period in DRX cycles configured by MN and SN to acquire CGI in neighbour 2G/3G/4G cells. Therefore RAN2 modifies the description of FGIs on ANR and introduces two extra UE capabilities (eutra-CGI-Reporting-ENDC and utra-geran-CGI-Reporting-ENDC) to cover the cases that the UE is required to find the common idle period. The FGIs are used to indicate the capability for CGI reporting when MN and SN have the same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN. The new introduced UE capabilities are used to indicate the capability for CGI reporting when either MN and SN have different DRX cycles, or on-duration configured by MN cannot contain on-duration configured by SN if their DRX cycles are same.
When the MN wants to configure the CGI reporting of neighbour 2G/3G/4G cells when the UE is in (NG)EN-DC, the MN need to check whether the UE support the CGI reporting. Because the capabilities of CGI reporting may be different in different DRX configuration, the MN need to check the DRX configurations from MN and SN. If the MN and SN have the same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN, the MN only need to check the ANR FGIs(33, 34, 35, 36, 37, 17, 18, 19). Otherwise the MN need to check the new introduced capabilities (eutra-CGI-Reporting-ENDC or utra-geran-CGI-Reporting-ENDC).

Figure 1 shows the case that MN and SN have the same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN. 
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Figure 1 The same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN
In our understanding, the text “on-duration” is the active time in TS 38.321. According to the description in TS 38.321(as shown in the Annex), the active time is impacted by the following timers:

-
drx-onDurationTimer
-
drx-SlotOffset
-
drx-InactivityTimer
-
drx-RetransmissionTimerDL
-
drx-RetransmissionTimerUL 

-
drx-LongCycle
-
drx-ShortCycle 

-
drx-ShortCycleTimer
-
drx-HARQ-RTT-TimerDL
-
drx-HARQ-RTT-TimerUL
But according to the CG-Config information from SN to MN, the DRX-Info only includes drx-LongCycle,drx-StartOffset, drx-ShortCycle ,drx-ShortCycleTimer.
–
CG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB or SeNB.

Direction: Secondary gNB or eNB to master gNB or eNB.

CG-Config message

-- ASN1START

-- TAG-CG-CONFIG-START

CG-Config ::=                   SEQUENCE {

    criticalExtensions                  CHOICE {

        c1                                  CHOICE{

            cg-Config                           CG-Config-IEs,

            spare3 NULL, spare2 NULL, spare1 NULL

        },

        criticalExtensionsFuture            SEQUENCE {}

    }

}

CG-Config-IEs ::=                   SEQUENCE {

    scg-CellGroupConfig                 OCTET STRING (CONTAINING RRCReconfiguration)    OPTIONAL,

    scg-RB-Config                       OCTET STRING (CONTAINING RadioBearerConfig)     OPTIONAL,

    configRestrictModReq                ConfigRestrictModReqSCG                         OPTIONAL,

    drx-InfoSCG                         DRX-Info                                        OPTIONAL,

    candidateCellInfoListSN             OCTET STRING (CONTAINING MeasResultList2NR)     OPTIONAL,

    measConfigSN                        MeasConfigSN                                    OPTIONAL,

    selectedBandCombination             BandCombinationInfoSN                           OPTIONAL,

    fr-InfoListSCG                      FR-InfoList                                     OPTIONAL,

    candidateServingFreqListNR          CandidateServingFreqListNR                      OPTIONAL,

    nonCriticalExtension                CG-Config-v1540-IEs                             OPTIONAL

}

。。。。。。。。。
DRX-Info ::=                    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

}

The starting of drx-InactivityTimer, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL is impactd by the data scheduling. In our understanding, the data activity and data scheduling are different in the MN and the SN. The MN does not know whether the SN schedules the data. The MN can only assume that there is no data to be transmitted in SN. Therefore when the MN decides whether MN and SN have the same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN, it does not need to know the drx-InactivityTimer, drx-RetransmissionTimerDL, drx-RetransmissionTimerUL, drx-HARQ-RTT-TimerDL, drx-HARQ-RTT-TimerUL configurations from SN.  
As discussed in the above, the MN assumes there is no data to be transmitted in SN. Therefore the active time is only impacted by the drx-LongCycle,drx-StartOffset, drx-ShortCycle ,drx-ShortCycleTimer, drx-onDurationTimer and drx-SlotOffset. The first four parameters has been included in the DRX-Info. According to the DRX operation in TS 38.321, if the drx-SlotOffset is configured and when the SFN and subframe number satisfiy some conditions, the UE starts drx-onDurationTimer after drx-SlotOffset. The drx-SlotOffset will impact the start of the on-duration and the drx-onDurationTimer will impact the length of on-duration. Therefore we think the MN should know the drx-onDurationTimer and drx-SlotOffset configurations of SN to decide whether on-duration configured by MN completely contains on-duration configured by SN. 
Proposal: SN informs MN of the drx-onDurationTimer and drx-SlotOffset configuration
Associated draft CRs for TS 38.331 [2] is provided.
3   Conclusion

In this contribution, the DRX configuration coordination in (NG)EN-DC was discussed and the following proposals are provided:

Proposal: SN informs MN of the drx-onDurationTimer and drx-SlotOffset configuration
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