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1. Introduction
In RAN2#121 meeting, RAN2 made following agreements for cell DTX and it is not clear how to configure the Cell DTX/DRX configuration and whether the inactivity timer is necessary like UE DRX did.
Agreements 

1. There will be no impact to RACH, paging, and SIBs in idle/inactive for both gNB and Rel-18 and legacy UEs

2. Rel-18 NES capable CONNECTED UE(s) can perform RACH and receive SIBs in non-active duration of cell DTX and/or DRX (i.e., same behavior for cell DTX and cell DRX).  No further enhancements for CBRA and CFRA will be pursued.

3. Pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell.   FFS whether we have DTX UE specific inactivity timer .  FFS on configuration signaling and stage 3.  

4. Confirm study item agreement that we can have separate DTX and DRX configuration.   We will focus on designing DTX/DRX for at least single configuration.  FFS whether multiple configuration of cell DTX or DRX will be supported.  

In RAN2#121bis meeting, RAN2 agreed the cell DTX/DRX configuration, including periodicity, start slot/offset, on duration, is configured via UE specific RRC signaling.

Agreements 

1. A periodic cell DTX/DRX configuration is explicitly signalled to the UEs. 

2. A periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. 

3. The Cell DTX/DRX configuration contains at least: periodicity, start slot/offset, on duration. 

4. As a baseline Cell DTX/DRX is activated/deactivated implicitly by RRC signalling, i.e. activated immediately once configured by RRC and deactivated once the RRC configuration is released. 

5. From RAN2 point of view, majority companies see a benefit with L1 signalling for Cell DTX/DRX activation/deactivation, send a LS to RAN1 (email 308) with our preference and ask about feasibility and design details.   Ask about feasibility and reliability of using L1 signaling.  Clarify that the question is about activation/deactivation copy the agreement from last meeting that we are focusing on single configuration.  Extract a few key benefits of dynamic signaling from email discussion and online discussions

6. As baseline, UE doesn’t monitor SPS occasions during Cell DTX non-active period. As baseline, gNB is assumed to be not transmitting PDSCH to that UE on such SPS occasions during the Cell DTX non-active period

7. As baseline, UE does not transmit on CG occasions during Cell DRX non-active periods
8. As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 

9. (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  

10. The understanding for the gNB scheduling behaviour for new transmissions during Cell DTX non-active period is that the gNB does not schedule UE-specific dynamic grants/assignments, even if the UE is in C-DRX Active Time.   UE doesn’t monitor PDCCH for dynamic grants/assignments for new transmissions during Cell DTX non-active period, even if the UE is in C-DRX Active time.   FFS how to deal with any exceptions (e.g. SR if agreed and RACH).  

FFS how to deal with retransmissions
In this paper, we would like to discuss cell DTX configuration related open issues.. 
2. Discussion
Issue 1: Inactivity timer for cell DTX/DRX?

For UE DRX, the DRX on duration will be extended via DRX inactivity timer if new transmission/reception is triggered. For cell DTX, if there is a downlink transmission before the boundary of the cell DTX active duration, whether the inactivity time like mechanism is needed to extend the cell DTX active duration.

Option 1: If yes, the question is whether the extension of cell DTX active duration should be notified to others RRC_CONNECTED UEs? If the notification is needed then it will result in signalling overhead. If the notification is not needed then the it will result in the unaligned cell DTX operation between UE and network. The other UEs will not share the benefit of the extension of cell DTX active duration.

Option 2: If no, the pattern of cell DTX is up to the semi-static configuration and the mechanism of cell DTX is simple, but the flexibility is lost.

Proposal 1: The down selection for extension of cell DTX based on following options:

· Option 1.1: Yes, the notification of cell DTX active duration to other UEs is needed;

· Option 1.2: Yes, the notification of cell DTX active duration to other UEs is not needed;
· Option 2: No, the pattern of cell DTX is up to the semi-static configuration.
Issue 2: Multiple cell DTX/DRX?

In R16, dual DRX are introduced for FR1 and FR2, i.e. shorter cDRX parameter values in FR2 can improve the power consumption in FR2. However, only drx-onDurationTimer and drx-InactivityTimer parameters are configured seperated and other DRX parameters are same in the two DRX.
	DRX-ConfigSecondaryGroup ::=       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}

}


Each SCell will associate one UE C-DRX if dual DRX is configured.

	SCellConfig ::=                     SEQUENCE {

    sCellIndex                          SCellIndex,

    sCellConfigCommon                   ServingCellConfigCommon                                     OPTIONAL,   -- Cond SCellAdd

    sCellConfigDedicated                ServingCellConfig                                           OPTIONAL,   -- Cond SCellAddMod

    ...,

    [[

    smtc                                SSB-MTC                                                     OPTIONAL    -- Need S

    ]],

    [[

    sCellState-r16                  ENUMERATED {activated}                                          OPTIONAL,   -- Cond SCellAddSync

    secondaryDRX-GroupConfig-r16    ENUMERATED {true}                                               OPTIONAL    -- Cond DRX-Config2
    ]],

    [[

    preConfGapStatus-r17             BIT STRING (SIZE (maxNrofGapId-r17))                           OPTIONAL,   -- Cond PreConfigMG

    goodServingCellEvaluationBFD-r17 GoodServingCellEvaluation-r17                                  OPTIONAL,   -- Need R

    sCellSIB20-r17                   SetupRelease { SCellSIB20-r17 }                                OPTIONAL    -- Need M

    ]]

}


Observation 1: Secondary DRX are introduced for power saving purpose and only drx-onDurationTimer and drx-InactivityTimer parameters are configured separated from primary DRX in R16. The SCell will associate with the second UE DRX in SCellConfig if needed.
In RAN2#121bis, the alignment between Cell DTX/DRX and UE C-DRX was discussed in RAN2#121 #321 email discussion, but no agreement was reached.
RAN2 agreed that a periodic cell DTX/DRX pattern is configured by UE specific RRC signalling. If dual DRX is configured for UE, there may be two UE-CRX configured for FR1 and FR2 respectively. From RAN2 perspective, there may be configured with two cell DTX/DRX patterns in UE specific signalling. In my understanding, there is only one cell DTX/DRX pattern per cell from network point of view.
Proposal 2a: If dual DRX is configured, two cell DTX/DRX patterns are allowed to configure for FR1 serving cells and FR2 serving cell respectively from UE perspective.
Proposal 2b: The SCell will associate one cell DTX/DRX if two cell DTX/DRX patterns are configured. From cell perspective, there is only one cell DTX/DRX configuration.
Issue 3: Cell DTX/DRX configuration with CA/MR-DC?

RAN2 agreed that pattern configuration for cell DRX/DTX is common for Rel-18 UEs in the cell. It is common understanding that the cell DRX/DTX is per cell configuration. 
When CA is configured, there will be more than one serving cells. If all serving cells are configured with cell DRX/DTX, there will be multiple cell DRX/DTX configuration from UE perspective. However, there is only one UE C-DRX if all serving cells are FR1 or FR2 and there may be dual UE C-DRXs for FR1 serving cells and FR2 serving cells respectively. If there is requirement to align UE C-DRX and cell DTX, the only one UE C-DRX should try to align all serving cell’s cell DTX. It may require all serving cells’ cell DTX to align with each other. So RAN2 should confirm whether it is feasible to make the cell DTX configuration area specific, i.e., at least the cells may be configured as CA for one UE.
Proposal 3a: RAN2 is kindly asked to discuss how to handle the cell DTX configuration in CA case and dual DRX case.
Proposal 3b: RAN2 is kindly asked to discuss whether it is feasible to make the cell DTX configuration area specific
Issue 4: UE C-DRX configuration change alone with NES mode change?
In LTE R8, the starting point of DRX on duration of different UE should be different for load balance purpose. However, the alignment requirement between Cell DTX/DRX and UE C-DRX may results in load unbalance. RAN2 should discuss whether the UE C-DRX configuration should be changed alone with NES mode change, i.e., from NES mode to non-NES mode and vice versa.
Proposal 4: RAN2 is kindly asked to discuss whether the UE C-DRX configuration should be changed alone with NES mode change.
Issue 5: High priority SR transmission in non-active cell DTX period?
8. As baseline, UE does not transmit SR occasions overlapping with Cell DRX non-active periods, e.g. SR transmissions are dropped during the non-active period 
FFS: whether we will allow to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to to support high priority traffic 

9. (for the SRs that will be dropped) If SR is not to be transmitted on an PUCCH occasion during Cell DRX non-active time, the UE keep the SR pending, i.e., the UE delays the SR transmission till the Cell DRX active period without triggering RACH.  For the FFS case there may be some exceptions.  

In last RAN2 meeting, it was agreed that UE does not transmit SR occasions overlapping with Cell DRX non-active periods, and further study whether it is allowed to configure the UE per SR configuration with whether SR can be transmitted during Cell DRX non-active period to support high priority traffic. From physical layer perspective, energy detection or correlation detection can be used for SR detection at gNB side, and that is different from the CG PUSCH detection which needs OFDM demodulation and complex decoding of the TB. Considering that gNB still needs to receive PRACH for initial access for RRC idle UE, and PRACH reception can also be done by correlation detection, we think it is possible for gNB to share the same module for PRACH reception for high priority SR detection. With this shared module, the additional energy consumption caused by high priority SR detection would be quite small. And on the hand, receiving high priority SR would allow gNB to be able to tackle high priority traffic and provide low latency service.

Proposal 5: UE can transmit high priority SR during Cell DRX non-active period.

3. Conclusions

Based on the above discussion, we propose following proposals:
Proposal 1: The down selection for extension of cell DTX based on following options:

· Option 1.1: Yes, the notification of cell DTX active duration to other UEs is needed;

· Option 1.2: Yes, the notification of cell DTX active duration to other UEs is not needed;
· Option 2: No, the pattern of cell DTX is up to the semi-static configuration.
Proposal 2a: If dual DRX is configured, two cell DTX/DRX patterns are allowed to configure for FR1 serving cells and FR2 serving cell respectively from UE perspective.
Proposal 2b: The SCell will associate one cell DTX/DRX if two cell DTX/DRX patterns are configured. From cell perspective, there is only one cell DTX/DRX configuration.
Proposal 3a: RAN2 is kindly asked to discuss how to handle the cell DTX configuration in CA case and dual DRX case.

Proposal 3b: RAN2 is kindly asked to discuss whether it is feasible to make the cell DTX configuration area specific
Proposal 4: RAN2 is kindly asked to discuss whether the UE C-DRX configuration should be changed alone with NES mode change.
Proposal 5: UE can transmit high priority SR during Cell DRX non-active period.
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