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1.	Introduction
This document discusses an issue related to RRC indication of initial status of cell DTX and cell DRX. For cell DTX/DRX (de)activation, an RRC indication (i.e., cellDTXDRXactivationStatus) is introduced to indicate initial activation status of cell DTX/DRX. DCI format 2_9 for group common L1 signaling is introduced to activate or deactivate cell DTX and/or cell DRX configuration.
When cell DTX and cell DRX are jointly configured (i.e., cellDTXDRXconfigType is set to dtxdrx.), cellDTXDRXactivationStatus is commonly applied to both cell DTX and cell DRX and they have the same initial activation status. However, L1 indication for cell DTX/DRX is a 2-bit indication. One bit is used for cell DTX and the other bit is used for cell DRX. Therefore, the L1 indication can offer flexibility to activate or deactivate cell DTX and DRX independently.
We think that there is a mismatch and confusion between the RRC indication and the L1 indication if cell DTX and cell DRX have different activation status by the L1 indication. We would like to point out the related issue and to propose our solution.
2.	Discussion
The RRC indication of cellDTXDRXactivationStatus is introduced to indicate initial activation status of cell DTX and cell DRX based on the R2-123bis agreement as shown in below box. It is only used upon setup of a cell DTX/DRX configuration, and it is commonly applied to both cell DTX and cell DRX when cellDTXDRXconfigType is set to dtxdrx. In other words, cell DTX and cell DRX are configured to the same initial activation status upon setup of a cell DTX/DRX configuration.
	The IE for cellDTXDRXactivationStatus in RRC spec. 
CellDTXDRX-Config-r18 ::=              SEQUENCE {
    *** omitted ***
    cellDTXDRXconfigType-r18                   ENUMERATED {dtx, drx, dtxdrx}                 OPTIONAL,  -- Need M
[bookmark: _Hlk158950489]    cellDTXDRXactivationStatus-r18             ENUMERATED {activated, deactivated}           OPTIONAL   -- Need N
}
…
	cellDTXDRXactivationStatus
Initial activation status of cell DTX/DRX indicating whether the UE shall activate the configuration according to the received parameters. This field is only used upon setup of a cell DTX/DRX configuration.

	cellDTXDRXconfigType
Indicates whether the configuration is for cell DTX only, cell DRX only, or joint cell DTX/DRX configuration.


…

The related agreement in R2-123bis
1. Introduce explicit activation/deactivation in RRC once DTX/DRX is configured (i.e. not for dynamic activation/deactivation).   This reverses previous agreement on implicit activation.


Regarding L1 indication for Cell DTX/DRX activation/deactivation, RAN1 introduces DCI format 2_9 for group common L1 signalling using PDCCH for cell DTX/DRX activation and deactivation as shown in below box. Cell DTX/DRX indication has 2 bits when cellDTXDRXconfigType is set to dtxdrx. MSB is used for cell DTX activation/deactivation and LSB is used for cell DRX activation/deactivation.
	The related text from S7.3.1.3.10 (Format 2_9) of TS38.212
If the UE is configured to monitor DCI 2_9 with CRC scrambled by cellDTRX-RNTI, one or more blocks are configured for the UE by higher layers, with the following fields defined for each block:
-	Cell DTX/DRX indication - number of bits determined by the following:
-	If higher layer parameter cellDTXDRX-L1activation is configured
-	2 bits as defined in Clause 11.5 of [5, TS38.213] if cellDTXDRXconfigType is configured to dtxdrx for the associated serving cell of the block, with the MSB corresponding to cell DTX configuration and the LSB corresponding to cell DRX configuration; 
-	1 bit as defined in Clause 11.5 of [5, TS38.213] if cellDTXDRXconfigType is configured to either dtx or drx for the associated serving cell of the block;

The related text from S11.5 of TS38.213
-	if the UE is configured with both cell DTX operation and cell DRX operation for the serving cell and if cellDTXDRX-L1activation is provided, the cell DTX/DRX indication field includes two bits where the first bit indicates the cell DTX operation and the second bit indicates the cell DRX operation
-	if the UE is configured with only one of the cell DTX operation and cell DRX operation for the serving cell and if cellDTXDRX-L1activation is provided, the cell DTX/DRX indication field includes one bit indicating one of the cell DTX operation and cell DRX operation, respectively, for the serving cell
-	a '0' value for a bit of the cell DTX/DRX indication field indicates deactivation of cell DTX or of cell DRX
-	a '1' value for a bit of the cell DTX/DRX indication field indicates activation of cell DTX or of cell DRX


RAN2 also discussed L1 indication and sent an LS (R2-2304568) to RAN1 in R2-121bis-e meeting to ask about feasibility and reliability. The LS also contains RAN2 point of view which says that majority of companies see a benefit with L1 signaling for Cell DTX/DRX activation/deactivation, and from some proponent companies’ perspective the key benefits are reduced signaling overhead and more dynamic changing than RRC signaling. 
[bookmark: _Hlk158949678]However, it is not mentioned in the LS that cell DTX and cell DRX are allowed to be in different activation status. Based on rapporteur’s comment on RIL_ID-L007 during Rel-18 ASN.1 review, it was not intended to allow to activate only one of cell DTX and cell DRX when cellDTXDRXconfigType is set to dtxdrx. On the other hand, L1 indication is designed to make it possible. So, there is a mismatch between RAN1 and RAN2 specification. To remove the mismatch, we can discuss the following options:
· Option 1: L1 indication activates or deactivates both cell DTX and cell DRX simultaneously. In other words, cell DTX/DRX indication can be set to one of ‘00’ and ‘11’.
· Option 2: L1 indication activates or deactivate both cell DTX and cell DRX independently. In other words, cell DTX/DRX indication can be set to one of ‘00’, ‘01’, ‘10’, and ‘11’.
With Option 1, if the NW decides to activate only cell DTX (or cell DRX), it needs to reconfigure UEs with cellDTXDRXconfigType = dtx (or drx) and cellDTXDRXactivationStatus = activated by RRC signaling.
Proposal 1. Discuss whether to allow L1 indication to activate or deactivate cell DTX and cell DRX independently based on the following two options when cellDTXDRXconfigType = dtxdrx.
· Option 1: L1 indication activates or deactivates both cell DTX and cell DRX simultaneously. In other words, cell DTX/DRX indication can be set to one of ‘00’ and ‘11’.
· Option 2: L1 indication activates or deactivate both cell DTX and cell DRX independently. In other words, cell DTX/DRX indication can be set to one of ‘00’, ‘01’, ‘10’, and ‘11’.
If option 2 of proposal 1 is agreed, NW can activate/deactivate cell DTX and cell DRX separately after configuring both configuring both cell DTX and cell DRX in a cell. Then, activation status of cell DTX and cell DRX may be different in the cell.
When a UE goes to RRC_CONNECTED or handovers to the cell, NW will configure the UE with cellDTXDRXactivationStatus of either activated or deactivated if cell DTX and cell DRX are configured. Then, there may be a mismatch between cellDTXDRXactivationStatus and one of cell DTX activation status and cell DRX activation status in the cell.
Assume that cell DTX is in activated status and cell DRX is in deactivated status by an L1 indication (i.e., DCI format 2_9 which contains cell DTX/DRX indication of ‘10’).
If cellDTXDRXactivationStatus = activated, the UE has wrong cell DRX activation status because cell DRX is deactivated in the cell. Then, the UE will not transmit SR or data on CG occasions (if configured) according to cell DRX operation even though cell DRX is deactivated in the cell. 
If cellDTXDRXactivationStatus = deactivated is used, the UE has wrong cell DTX activation status because cell DTX is activated in the cell. Then, the UE will monitor PDCCH regardless of cell DTX operation (i.e., even during cell DTX non-active period) even though cell DTX is activated in the cell.
It is also noted that other problematic cases can be constructed similarly, where the UE will not monitor PDCCH according to cell DTX operation even though cell DTX is deactivated in the cell or the UE will transmit SR or data on CG occasions (if configured) regardless of cell DRX operation (i.e., even during cell DRX non-active period) even though cell DRX is activated in the cell.
To resolve the above-mentioned mismatch and the related problem, NW can send DCI format 2_9 which contains cell DTX/DRX indication of ‘10’ immediately after configuring the UE with cellDTXDRXactivationStatus = activated (or deactivated). However, it causes redundant receptions of DCI Format 2_9 for other UEs in the cell.
[bookmark: _Hlk158964814]So, separate fields for initial status of cell DTX and DRX (say cellDTXactivationStatus and cellDRXactivationStatus, respectively) can be considered in the RRC signaling to separately indicate initial activation status for cell DTX and cell DRX upon configuration. For example, cellDTXactivationStatus = activated and cellDRXactivationStatus = deactivated can be informed to the UE in the RRC configuration as the initial status of cell DTX and cell DRX, respectively.
Proposal 2. Introduce separate initial activation status indications for cell DTX and cell DRX (e.g. cellDTXactivationStatus and cellDRXactivationStatus).
Proposal 3. If proposal 2 is agreed, adopt TP for TS38.331 and TP for TS38.321 suggested in Annex.
3.	Conclusion
This document discusses an issue related to RRC indication of initial status of cell DTX and cell DRX.
Proposal 1. Discuss whether to allow L1 indication to activate or deactivate cell DTX and cell DRX independently based on the following two options when cellDTXDRXconfigType = dtxdrx.
· Option 1: L1 indication activates or deactivates both cell DTX and cell DRX simultaneously. In other words, cell DTX/DRX indication can be set to one of ‘00’ and ‘11’.
· Option 2: L1 indication activates or deactivate both cell DTX and cell DRX independently. In other words, cell DTX/DRX indication can be set to one of ‘00’, ‘01’, ‘10’, and ‘11’.
Proposal 2. Introduce separate initial activation status indications for cell DTX and cell DRX (e.g. cellDTXactivationStatus and cellDRXactivationStatus).
Proposal 3. If proposal 2 is agreed, adopt TP for TS38.331 and TP for TS38.321 suggested in Annex.
4.	Annex: text proposals
4.1. TP for TS38.331
[bookmark: _Toc156130329]–	CellDTXDRX-Config
The IE CellDTXDRX-Config is used to configure cell DTX/DRX related parameters. Cell DTX is configured only when C-DRX is configured.
CellDTXDRX-Config information element
-- ASN1START
-- TAG-CELLDTXDRX-CONFIG-START

CellDTXDRX-Config-r18 ::=              SEQUENCE {
    cellDTXDRX-onDurationTimer-r18         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 }
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-CycleStartOffset-r18        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)
    }                                                                                        OPTIONAL,  -- Need M
    cellDTXDRX-SlotOffset-r18                  INTEGER (0..31)                               OPTIONAL,  -- Need M
    cellDTXDRXconfigType-r18                   ENUMERATED {dtx, drx, dtxdrx}                 OPTIONAL,  -- Need M
    cellDTXDRXactivationStatus-r18             ENUMERATED {activated, deactivated}           OPTIONAL   -- Need N
    cellDRXactivationStatus-r18             ENUMERATED {activated, deactivated}           OPTIONAL   -- Need N
}

-- TAG-CELLDTXDRX-CONFIG-STOP
-- ASN1STOP

	CellDTXDRX-Config field descriptions

	cellDTXDRX-CycleStartOffset
cellDTXDRX-Cycle in ms and cellDTXDRX-StartOffset in multiples of 1 ms.
The configured cellDTXDRX-Cycle is an integer multiple of configured drx-longCycle or vice versa.

	cellDTXDRX-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.

	cellDTXDRX-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.


	cellDTXDRXactivationStatus
Initial activation status of cell DTX/DRX indicating whether the UE shall activate the configuration according to the received parameters. This field is only used upon setup of a cell DTX/DRX configuration.

	cellDRXactivationStatus
Initial activation status of cell DRX indicating whether the UE shall activate the configuration according to the received parameters. This field is only used upon setup of a cell DTX/DRX configuration.

	cellDTXDRXconfigType
Indicates whether the configuration is for cell DTX only, cell DRX only, or joint cell DTX/DRX configuration.



4.2. TP for TS38.321
[bookmark: _Toc155999765][bookmark: _Hlk146553171]5.34.1	General
Each Serving Cell may be configured by RRC with a periodic cell DTX pattern (i.e., Active and Non-Active Periods). The cell DTX operation affects UE's monitoring activity of PDCCH and configured downlink assignments in RRC_CONNECTED. For all activated Serving Cells with cell DTX configured and activated, the MAC entity may monitor PDCCH and configured downlink assignments using the cell DTX operation specified in clause 5.34.2.
Each Serving Cell may be configured by RRC with a periodic cell DRX pattern (i.e., Active and Non-Active Periods). The cell DRX operation controls Scheduling Request and configured uplink grant transmission activity in RRC_CONNECTED. For all activated Serving Cells with cell DRX configured and activated, the MAC entity may transmit configured uplink grant transmissions and Scheduling Request using the cell DRX operation specified in clause 5.34.3.
RRC controls cell DTX and cell DRX operation by configuring the following parameters in CellDTXDRX-Config per Serving Cell:
-	cellDTXDRXconfigType: defines whether only cell DTX is configured, only cell DRX is configured, or both are configured;
-	celldtxdrx-onDurationTimer: the active duration at the beginning of a cell DTX/DRX cycle;
-	celldtxdrx-StartOffset: defines the subframe where the cell DTX/DRX cycle starts;
-	celldtxdrx-SlotOffset: the delay before starting the celldtxdrx-onDurationTimer;
-	celldtxdrx-Cycle: the cell DTX/DRX cycle period.
-	cellDTXDRXactivationStatus: the initial activation status of cell DTX and cell DRX operation.
-	cellDRXactivationStatus: the initial activation status of cell DRX operation.
[bookmark: _Toc155999766]5.34.2	Cell Discontinuous Transmission
Cell DTX is configured if cellDTXDRXconfigType is set to dtx or dtxdrx. Cell DTX operation is activated and deactivated for each Serving Cell by:
-	receiving a cell DTX indication from lower layers indicating activation or deactivation of cell DTX operation, as specified in TS 38.213 [6];
-	configuring CellDTXDRX-Config by upper layers: if cell DTX is configured and cellDTXDRXactivationStatus is set to activated, cell DTX operation is activated upon cell DTX configuration; if cell DTX is configured and cellDTXDRXactivationStatus is set to deactivated, cell DTX operation is deactivated upon cell DTX configuration; if CellDTXDRX-Config is released, cell DTX operation is deactivated and all the corresponding configurations are released.
*** omitted ***
[bookmark: _Toc155999767]5.34.3	Cell Discontinuous Reception
Cell DRX is configured if cellDTXDRXconfigType is set to drx or dtxdrx. Cell DRX operation is activated and deactivated for each Serving Cell by:
-	receiving a cell DRX indication from lower layers indicating activation or deactivation of cell DRX operation, as specified in TS 38.213 [6];
-	configuring CellDTXDRX-Config by upper layers: if cell DRX is configured and cellDTXDRXactivationStatus is set to activated, cell DRX operation is activated upon cell DRX configuration; if cell DRX is configured and cellDTXDRXactivationStatus is set to deactivated, cell DRX operation is deactivated upon cell DRX configuration; if CellDTXDRX-Config is released, cell DRX operation is deactivated and all the corresponding configurations are released.
*** omitted ***
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