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1. Introduction

In Rel-18, Cell DTX and Cell DRX are introduced for network power saving, RACH-less LTM is introduced for L1/L2 mobility enhancement, and RACH-less handover is introduced for NTN. In this paper, coexistence of Cell DTX/DRX and RACH-less LTM/handover is discussed and the text proposal in Annex is proposed to be adopted in MAC spec.
In RAN2#125 meeting, coexistence of Cell DTX/DRX and RACH-less LTM was also discussed in R2-2401054, and RAN2 has the following agreement:

· Coex with NES cell DTX, assume treated for NES AI. Any potential remaining issue is postponed to next meeting. 

2. Discussion

The Cell DTX/DRX has no impacts on RACH procedure in RRC_CONNECTED state. When RACH procedure related timers (e.g. ra-ContentionResolutionTimer, msgB-ResponseWindow, ra-ResponseWindow) are running, UE needs to monitor PDCCH even if the serving cell is not in Cell DTX Active period.
For RACH-less LTM cell switch, the UE can perform RACH-less LTM cell switch upon receiving the cell switch command and the UE accesses the target cell using either a configured grant or a dynamic grant. The configured grant is provided in the LTM candidate configuration. For RACH-less handover, the initial uplink transmission of a RACH-less handover procedure can be performed either using a dynamic uplink grant or a configured uplink grant pre-allocated by RRC. 

In TS 38.321, the active time for UE C-DRX includes the time while there is an ongoing RACH-less LTM cell switch or RACH-less handover as blow: 
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There is no RACH procedure in RACH-less cell switch or RACH-less handover, but the intention is to allow the UE to access target cell more quickly than legacy handover with RACH procedure. RACH procedure in RRC_CONNECTED state isn’t impacted by Cell DTX/DRX, and the legacy handover will not be impacted. Therefore, the enhanced handover via RACH-less cell switch or RACH-less handover should not be impacted by Cell DTX/DRX. 

To support coexistence of Cell DTX/DRX and RACH-less LTM/handover, some changes are needed. Firstly, if there is an ongoing RACH-less LTM cell switch or RACH-less handover, UE needs to monitor PDCCH no matter Cell DTX. 
Proposal 1: If there is an ongoing RACH-less LTM cell switch or RACH-less handover, UE monitors PDCCH no matter Cell DTX.
Secondly, the UE should be allowed to deliver configured uplink grant if there is an ongoing RACH-less LTM cell switch or RACH-less handover no matter Cell DRX.
Proposal 2: If there is an ongoing RACH-less LTM cell switch or RACH-less handover, UE can deliver configured uplink grant no matter Cell DRX.

Based on the above analysis, the potential spec change is small and we don’t see any block issue to support coexistence of Cell DTX/DRX and RACH-less LTM/handover.
Proposal 3: Support coexistence of Cell DTX/DRX and RACH-less LTM cell switch, and support coexistence of Cell DTX/DRX and RACH-less handover.
Proposal 4: Adopt the text proposal in Annex.
3. Conclusion

This paper discusses coexistence of Cell DTX/DRX and RACH-less LTM/handover, based on the discussion following proposals are provided:
Proposal 1: If there is an ongoing RACH-less LTM cell switch or RACH-less handover, UE monitors PDCCH no matter Cell DTX.

Proposal 2: If there is an ongoing RACH-less LTM cell switch or RACH-less handover, UE can deliver configured uplink grant no matter Cell DRX.

Proposal 3: Support coexistence of Cell DTX/DRX and RACH-less LTM cell switch, and support coexistence of Cell DTX/DRX and RACH-less handover.
Proposal 4: Adopt the text proposal in Annex.
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5. Annex

5.34.2
Cell Discontinuous Transmission

<Omitted>
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); or

1> if there is an ongoing RACH-less LTM cell switch; or
1> if there is an ongoing RACH-less handover in a terrestrial network:

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).
5.34.3
Cell Discontinuous Reception

<Omitted>
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 except there is an ongoing RACH-less LTM cell switch or there is an ongoing RACH-less handover in a terrestrial network;
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).
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.











