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1	Introduction
[bookmark: _Ref178064866]In the last RAN2 meeting, the co-existence of LTM with cell DTX/DRX was discussed but no agreement was reached:
R2-2403127	Coexistence of Cell DTX DRX and RACH-less LTM	OPPO	discussion	Rel-18	Netw_Energy_NR
Rely on the network implementation to support the coexistence of the cell DTX/DRX and RACH-less LTM (no spec impact).
-	Ericsson asks what is network implementation.  We should either not support co-existance or we may need some spec impact.  If we go this way this may incur latency for LTM
-	Huawei doesn’t want to optimize the a cell in DTX/DRX for LTM
-	Nokia thinks that what Sharp proposed makes sense.  Oppo thinks that this will impact UE power.  Nokia thinks that this would be only for HO.  Xiaomi supports proposals from Sharp.
-	LG thinks that this may be linked to the DRX behavior discussion we had for RACHless and LTM.  Ericsson agrees that we should just adopt the same behavior, UE doesn’t follow DTX during HO.  
-	Qualcomm thinks that network can just deactive DTX/DRX.  Ericsson thikns to support subsequent LTM we cannot deactivate. 
-	InterDigital indicates that we didn’t optimize DTX for low latency, like SR, so we shouldn’t further optimize.  
=>	No spec impact for now 
=>	Noted

This contribution addresses the remaining co-existence topics of LTM with NES.
2	Discussion
In Rel-18, the UE may execute an LTM cell switch procedure without performing random access (e.g., RACH-less LTM). Because of this in the MAC specification an exception was captured in TS 38.321 where the UE shall ignore the DRX while there is an ongoing RACH-less LTM cell switch procedure.
--------------------------------------------------------
When DRX is configured, the Active Time for Serving Cells in a DRX group includes the time while:
-	drx-onDurationTimer or drx-InactivityTimer configured for the DRX group is running; or
-	drx-RetransmissionTimerDL, drx-RetransmissionTimerUL or drx-RetransmissionTimerSL is running on any Serving Cell in the DRX group; or
-	ra-ContentionResolutionTimer (as described in clause 5.1.5) or msgB-ResponseWindow (as described in clause 5.1.4a) is running; or
-	a Scheduling Request is sent on PUCCH and is pending (as described in clause 5.4.4 or 5.22.1.5). If this Serving Cell is part of a non-terrestrial network, the Active Time is started after the Scheduling Request transmission that is performed when the SR_COUNTER is 0 for all the SR configurations with pending SR(s) plus the UE-gNB RTT; or
-	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); or
-	there is an ongoing RACH-less LTM cell switch; or
-	there is an ongoing RACH-less handover in a terrestrial network.
--------------------------------------------------------
However, in the NES WI also a DTX was introduced for the UE, which is basically a configuration that indicate to the UE when the network is not going to transmit (i.e., a similar configuration of DRX but from the network transmission point of view). In this case, since it would be beneficial to support LTM also for those cells which have the support of cell DTX/DRX, an easier way to do it would be to capture the same exception that has already been done for the DRX, also for the DTX. For this reason, we propose:
[bookmark: _Toc166066964]In order to support the co-existence of LTM and cell DTX/DRX, the active time of a UE for Serving cells in a DTX group includes the time while there is an ongoing RACH-less LTM cell switch.
If the above cannot be agreed, we should explicitly state in 38.300 that activation of LTM and cell DTX/DRX cannot be done simultaneously. Note that simply rely on NW implementation does not benefit the LTM feature, and thus we should rather preclude this case.
[bookmark: _Toc166066965]If co-existence of LTM and cell DTX/DRX is not supported, this restriction should be captured in 38.300.
TPs for both coexistence and non-coexistence are provided in the Annex.
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	In order to support the co-existence of LTM and cell DTX/DRX, the active time of a UE for Serving cells in a DTX group includes the time while there is an ongoing RACH-less LTM cell switch.
Proposal 2	If co-existence of LTM and cell DTX/DRX is not supported, this restriction should be captured in 38.300.

[bookmark: _In-sequence_SDU_delivery]4	Annex
4.1	TP for 38.321 (To allow co-existence of LTM and cell DTX/DRX)

[bookmark: _Toc163044443]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.;
-	there is an ongoing RACH-less LTM cell switch;
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;
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: _Toc163044444]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.,
-	there is an ongoing RACH-less LTM cell switch;
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.

4.2	TP for 38.300 (To preclude co-existence of LTM and cell DTX/DRX)

[bookmark: _Toc163030121]15.4.2.3	Cell DTX/DRX
To facilitate reducing gNB downlink transmission/uplink reception active time, UE can be configured with a periodic cell DTX/DRX pattern (i.e. active and non-active periods). The pattern configuration for cell DTX/DRX is common for the UEs configured with this feature in the cell. The cell DTX and cell DRX patterns can be configured and activated separately. A maximum of two cell DTX/DRX patterns can be configured per MAC entity for different serving cells. When cell DTX is configured and activated for the concerned cell, the UE may not monitor PDCCH in selected cases or does not monitor SPS occasions during cell DTX non-active duration. When cell DRX is configured and activated for the concerned cell, the UE does not transmit on CG resources or does not transmit a SR during cell DRX non-active duration. This feature is only applicable to UEs in RRC_CONNECTED state and it does not impact Random Access procedure, SSB transmission, paging, and system information broadcasting. Cell DTX/DRX operation is only supported for single TRP scenario. Cell DTX/DRX can be activated/deactivated by RRC signalling or L1 group common signalling. Cell DTX/DRX is characterized by the following:
-	active duration: duration that the UE waits for to receive PDCCHs or SPS occasions, and transmit SR or CG. In this duration, the gNB transmission/reception of PDCCH, SPS, SR, CG, periodic and semi-persistent CSI report are not impacted for the purpose of network energy saving;
-	cycle: specifies the periodic repetition of the active-duration followed by a period of non-active duration.
Active duration and cycle parameters are common between cell DTX and cell DRX, when both are configured;
Once the gNB recognizes there is an emergency call or public safety related service (e.g. MPS or MCS), the network should ensure that there is no impact to that service (e.g. it may release or deactivate cell DTX/DRX configuration). The network should also ensure that there is at least partial overlapping between UE's connected mode DRX on-duration and cell DTX/DRX active duration, i.e. the UE's connected mode DRX periodicity is a multiple of cell DTX/DRX periodicity or vice versa. When cell DTX or DRX is configured and activated for the concerned cell, it is not supported to trigger a RACH-less LTM cell switch.
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