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1. [bookmark: _Ref35586532]Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In current spec, if the Cell DTX/DRX is configured and activated, UE can calculate the start time of celldtxdrx-onDurationTimer based on the SFN. But it is possible that the SFN across carriers in a cell group is not unaligned. Then the calculated start time of Cell DTX/DRX duration is unclear. In this contribution, we share our view on the issue of unaligned SFN for Cell DTX/DRX.
2. Discussion
	During the previous RAN2 #123bis, #124 meetings, following agreements have been achieved on cell DTX/DRX configuration:
Agreements (123 bis)
	Cell DTX/DRX configuration is provided per Serving Cell with the following restrictions:
- 	 A maximum of two cell DTX/DRX patterns can be configured per MAC entity  
- 	 The two configured patterns are aligned, 
o	   The start and slot offset are common for the two patterns.
o	   one periodicity is an integer multiple of the other.
Agreement (124)
From UE capability’s perspective, the supported number of cell DTX/DRX patterns per cell group is two, regardless of each pattern is for cell DTX only, cell DRX only, or both (i.e. remove the FFS)
[bookmark: _GoBack]According to the above agreement, the start time of the celldtxdrx-onDurationTimer of different cells is the same no matter whether the Cell DTX/DRX pattern are the same or different for different cells. Based on the current MAC spec, it is possible that the SFN across carrier in a cell group may be not aligned. Then if UE calculate the start time of Cell DTX/DRX duration based on each cell’s SFN, the start time of cell DTX/DRX duration may be different which is not aligned with the agreements. Besides, if we do not specify which cell’s SFN used, the calculated start time of cell DTX/DRX duration is unclear which may lead to different start times of cell DTX/DRX duration between the UE and the network. So it is necessary to specify which cell’s SFN is used to calculate the cell DTX/DRX duration. 
A similar issue also exists for DRX and there is a note added about unaligned SFN across carriers in a cell group for DRX as below:
5.7 Discontinuous Reception (DRX)
…
NOTE 2:	In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the DRX duration.
So we can also add a similar clarification for cell DTX/DRX to resolve the issue of unaligned SFN, such as: NOTE: In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the Cell DTX/DRX duration. And we also provide the corresponding TP in Appendix.
Proposal: In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the Cell DTX/DRX duration.
3. Conclusion
According to the analysis in section 2, it is proposed that:
Proposal: In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the Cell DTX/DRX duration.
4. [bookmark: _Ref69910645]Reference
[1]. [bookmark: _Ref163143781][bookmark: _Ref134619344][bookmark: _Ref149657340]TS38.321, Medium Access Control (MAC) protocol specification (Release 18), 3GPP
5. Appendix
5.1. [bookmark: _Hlk141878519]Text proposal for 38.321
<<<<<<<<<<<<<<<<<<<< Start of change >>>>>>>>>>>>>>>>>>>>
[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.
When cell DTX is configured and activated for a Serving Cell, the cell DTX Active Period includes the time while:
-	celldtxdrx-onDurationTimer is running for the associated Serving Cell.
For each Serving Cell configured with cell DTX, the MAC entity shall:
1>	if cell DTX is activated for this Serving Cell:
2>	if [(SFN × 10) + subframe number] modulo (celldtxdrx-Cycle) = (celldtxdrx-StartOffset):
3>	start celldtxdrx-onDurationTimer for this serving cell after celldtxdrx-SlotOffset from the beginning of the subframe.
1>	if cell DTX operation is deactivated for this Serving Cell; or
1>	if the Serving Cell is in the cell DTX Active Period:
2>	monitor PDCCH on this Serving Cell, as specified in TS 38.213 [6] and other clauses of this specification.
1>	if any drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL (as described in clause 5.7) is running on any Serving Cell in the DRX group of this Serving Cell; or
1>	if ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
1>	if a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5); or
1>	if a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the Random Access Preamble not selected by the MAC entity among the contention-based Random Access Preamble (as described in clauses 5.1.4 and 5.1.4a):
2>	monitor PDCCH on the Serving Cells in the DRX group of this Serving Cell, as specified in TS 38.213 [6] and other clauses of this specification.
1>	if ra-ResponseWindow (as described in clause 5.1.4) is running and this Serving Cell is the SpCell:
2>	monitor PDCCH on this Serving Cell (as described in clause 5.1.4). 
NOTE: 	In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the Cell DTX duration.
For each Serving Cell configured with cell DTX, the MAC entity need not:
1>	if cell DTX operation is activated and the Serving Cell is not in the cell DTX Active Period:
2>	monitor PDCCH for the MAC entity's RNTIs listed in clauses 5.7 and 5.7b, irrespective of the requirements of clauses 5.7 and 5.7b, unless stated otherwise in this clause;
2>	instruct the physical layer to receive transport block on the DL-SCH of this Serving Cell according to a configured downlink assignment for SPS;
2>	indicate the presence of a configured downlink assignment and deliver the stored HARQ information to the HARQ entity;
2>	set the HARQ Process ID to the HARQ Process ID associated with the PDSCH duration of a configured downlink assignment;
2>	consider the NDI bit for the HARQ process corresponding to the PDSCH duration of a configured downlink assignment to have been toggled for the configured downlink assignment.
[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.
When cell DRX is configured and activated for a Serving Cell, the cell DRX Active Period includes the time while:
-	celldtxdrx-onDurationTimer is running for the associated Serving Cell.
For each Serving Cell configured with cell DRX, the MAC entity shall:
1>	if cell DRX is activated for this Serving Cell:
2>	if [(SFN × 10) + subframe number] modulo (celldtxdrx-Cycle) = (celldtxdrx-StartOffset):
3>	start celldtxdrx-onDurationTimer for this serving cell after celldtxdrx-SlotOffset from the beginning of the subframe.
1>	if cell DRX is activated and the Serving Cell is not in the cell DRX Active Period:
2>	not instruct the physical layer to signal a SR on a PUCCH resource for SR;
2>	not increment the SR_COUNTER for a SR;
2>	not start the sr-ProhibitTimer for a SR;
2>	not deliver any configured uplink grant and the associated HARQ information to the HARQ entity;
2>	not instruct a HARQ process associated with a configured uplink grant to trigger a new transmission or a retransmission;
2>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH;
2>	if an emergency service is initiated by upper layers and this Serving Cell is the SpCell:
3>	initiate a Random Access procedure (as specified in clause 5.1.1).
NOTE:	How the MAC layer in the UE is aware of an ongoing emergency service is up to UE implementation.
NOTE 2:	In case of unaligned SFN across carriers in a cell group, the SFN of the SpCell is used to calculate the Cell DRX duration.
<<<<<<<<<<<<<<<<<<<< End of Change >>>>>>>>>>>>>>>>>>>>
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