
3GPP TSG-RAN WG2 Meeting #125bis										R2-2403615
Changsha, China, April 15th – 19th, 2024
[bookmark: Source]Agenda item:		7.3.2
[bookmark: _GoBack]Title: 	Capturing RAN1 agreements on handling of transmission and reception of channels during Cell DTX and DRX
Source: 			ZTE Corporation, Sanechips
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
[bookmark: _Toc12718547]An LS [1] has been sent from RAN1 asking RAN2 to capturing their latest agreements:
RAN1 has discussed the topic of network energy savings and would like to inform RAN2 of following.
· RAN1 agrees to introduce a new RRC parameter cellDTXDRX-L1activation
· Description for parameter: Configure L1 signaling based on DCI 2_9 to enable dynamic activation/deactivation of cell DTX/DRX configuration per serving cell. Note: cellDTXDRX-L1activation can be configured individually per cell for subset of serving cells.
· Signaling to be provided per serving cell.
RAN1 would also like to ask RAN2 to consider capturing the following RAN1 agreements on handling of transmission and reception of channels during cell DTX/DRX operation in appropriate RAN2 specifications.
· From RAN1 #115
· UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.
· From RAN1 #116
· UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.
· UE receives a subset of the repetitions of a SPS PDSCH that do not overlap with the cell DTX non-active period.
RAN1 respectfully asks RAN2 to consider the above in the specification development of Rel-18 network energy savings.
In this paper, we focus on capturing the agreements on handling of transmission and reception of channels during Cell DTX and DRX.
2. Discussion
There has been discussion on capturing the following RAN1 agreement at RAN2#125 with no formal agreement:
· From RAN1 #115
· UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.
-----------------------------------------
R2-2400608	Correction on Cell DRX/DTX and SP CSI report in 38.321	ZTE Corporation, Sanechips	discussion	Rel-18	Netw_Energy_NR-Core
Proposal 1: Capture allowing CG bundle transmission if only a part of a bundle overlaps with cell DRX Active Period into 38.321.
-	Interdigital thinks that for URLLC RAN1 captured this and at least one TP in RAN
-	Nokia thinks that this is already clear the Configured grant is not delivered during the non-active period.   Samsung thinks that the current spec has some ambiguity.  
=>	Wait until end of meeting to see if RAN1 has captured it, otherwise we can capture it.  
-----------------------------------------
Since RAN1 has sent the LS asking RAN2 to capture such agreement, we can be aware that RAN1 does not intend to do so.
Proposal 1a: Capture the following RAN1 agreement in 38.321 5.34.3 Cell Discontinuous Reception:
UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.
Proposal 1b: Agree the following change in 38.321:
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 that does not overlap with the cell DRX Active Period 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.
For the following agreement, we understand we can also capture it in 5.34.3	Cell Discontinuous Reception:
· From RAN1 #116
· UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.
Proposal 2a: Capture the following RAN1 agreement in 38.321 5.34.3 Cell Discontinuous Reception:
UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.
Proposal 2b: Agree the following change in 38.321:
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 that does not overlap with the cell DRX Active Period;
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).
For the following agreement, we understand it can be captured in 38.321 5.34.2 Cell Discontinuous Transmission:
· From RAN1 #116
· UE receives a subset of the repetitions of a SPS PDSCH that do not overlap with the cell DTX non-active period.
Proposal 3a: Capture the following RAN1 agreement in 38.321 5.34.2 Cell Discontinuous Transmission:
UE receives a subset of the repetitions of a SPS PDSCH that do not overlap with the cell DTX non-active period.
Proposal 3b: Agree the following change in 38.321:
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).
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 that does not overlap with the cell DRX Active Period;
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.
3. Conclusion and proposals
Based on the analysis in previous sections, the following proposals are given: 
Proposal 1a: Capture the following RAN1 agreement in 38.321 5.34.3 Cell Discontinuous Reception:
UE transmits a subset of the repetitions in a CG bundle that do not overlap with the cell DRX non-active period.
Proposal 1b: Agree the following change in 38.321:
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 that does not overlap with the cell DRX Active Period 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).
Proposal 2a: Capture the following RAN1 agreement in 38.321 5.34.3 Cell Discontinuous Reception:
UE transmit a subset of the repetitions of a PUCCH with SR and/or P/SP-CSI that do not overlap with the cell DRX non-active period.
Proposal 2b: Agree the following change in 38.321:
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 that does not overlap with the cell DRX Active Period;
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).
Proposal 3a: Capture the following RAN1 agreement in 38.321 5.34.2 Cell Discontinuous Transmission:
UE receives a subset of the repetitions of a SPS PDSCH that do not overlap with the cell DTX non-active period.
Proposal 3b: Agree the following change in 38.321:
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).
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 that does not overlap with the cell DRX Active Period;
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.

4. Text proposal to 38.321
[bookmark: _Toc155999764][bookmark: _Hlk146553171]5.34	Cell-Level Energy Saving
[bookmark: _Toc155999765]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.
[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).
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 that does not overlap with the cell DRX Active Period;
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 that does not overlap with the cell DRX Active Period;
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 that does not overlap with the cell DRX Active Period 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.




