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According to the discussion in the RAN2#125bis meeting, RAN2 made the following agreements [1] the coexistence issue between LTM and other features:
	R2-2400441	Coexistence of LTM and other features	vivo	discussion	Rel-18	NR_Mob_enh2-Core
DISCUSSION
P6 NR-U Coex
P6: No agreement (for now)

R2-2401054	Coexistence of LTM and other features	Sharp	discussion	Rel-18	NR_Mob_enh2-Core
Coex with NES cell DTX, assume treated for NES AI. Any potential remaining issue is postponed to next meeting. 



In this contribution, we provide some analysis on whether to support the NR-U for LTM or to support the NES for LTM.
Discussion
1.1 NR-U for LTM
According to the LTM procedure, the UE feature list would include both the RAN1 feature list and the RAN2 feature list.
The RAN1 features are listed as follows:
	Index
	Feature group

	45-1
	Intra-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure

	45-1a
	Inter-frequency L1 measurement and reports for L1-L2 Triggered Mobility (LTM) procedure

	45-2
	Inclusion of current SpCell in the L1 measurement report

	45-3
	Beam indication with joint DL/UL LTM TCI states 

	45-3a
	MAC-CE activated joint LTM TCI states

	45-4
	Beam indication with separate DL/UL LTM TCI states 

	45-4a
	MAC-CE activated DL/UL LTM TCI states

	45-5
	RACH-based early TA acquisition

	45-5a
	RACH-based early TA acquisition with simultaneous transmission

	45-6
	UE-based TA measurement 

	45-7
	TA indication in cell switch command


From our understanding, many of the above RAN1 features would require the confirmation from both RAN1 and RAN4 on whether those features can be applicable for NR-U. For example, in “Section 6 RRC_CONNECTED state mobility” in 3GPP TS 38.133, the NR-U requirements (e.g. mobility with CCA) are defined separately. If we need to support NR-U for LTM, RAN1 and RAN4 would need more works.
Observation 1: RAN1 and RAN4 would need more discussion to define the extra features and requirements for supporting NR-U for LTM.
Regarding the LTM procedure in RAN2, we consider that more discussion would be required for the power ramping count (i.e. PREAMBLE_POWER_RAMPING_COUNTER) of the early RACH [4] and the cg-LTM-RetransmissionTimer for the RACH-less procedure.
Observation 2: RAN2 would need more discussion on the early RACH and the RACH-less procedure for supporting NR-U for LTM.
Since the work item of Rel-18 mobility enhancement is closed, we think that supporting NR-U for LTM is a later enhancement. If companies want to support NR-U for LTM, an extra item in Rel-19 is needed and can be discussed in the RAN plenary.
Proposal 1: NR-U is not support for LTM in Rel-18.

1.2 NES for LTM
According to the NES discussion in RAN2#125, [5] was submitted to the NES section to support LTM for NES, but not discussed. 
According the NES function of cell DTX [3], the UE is not expected to receive PDCCH while the target serving cell is not in the cell DTX Active Period, as the corresponding cell will not transmit PDCCH for network power saving purpose during the cell DTX Inactive Period. To support the RACH to the target cell with cell DTX, the UE is required to monitor corresponding PDCCH for Msg2 and Msg4 for RACH to the target cell with cell DTX, as the target cell with cell DTX is expected to send the response of Msg2/Msg4 for RACH so as to avoid the RACH failure. For the RACH-based LTM, there is no extra specification change needed. For the RACH-less LTM and other RACH-less procedures (e.g. for mobile IAB), the gNB should send the response for the RACH-less procedure to avoid the handover failure.
Observation 3: The cell with activated cell DTX is expected to send Msg2/Msg4 to avoid the RACH failure, regardless of the cell DTX active/inactive period.
Observation 4: The cell with activated cell DTX should send the response for RACH-less handover to avoid the handover failure, regardless of the cell DTX active/inactive period.
Proposal 2: The UE monitors PDCCH during RACH-less procedure (including LTM and mobile IAB), regardless of the cell DTX active/inactive period.
The text proposal for the above Proposal 2 is given as follows:
	38.321
[bookmark: _Toc155999766]5.34.2	Cell Discontinuous Transmission
…
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).




According the NES function of cell DRX [3], the UE is not to send PUSCH while the target serving cell is not in the cell DRX Active Period, the corresponding cell will not receive the UL signal to save the network power during the cell DRX inactive period. To support RACH to the target cell with cell DRX, the UE is allowed to send preamble to the target cell with cell DRX to reduce the RACH failure, regardless of the active/inactive period of cell DRX. As such, the RACH-less procedure for handover should allow the UE to send PUSCH so that the handover failure can be reduced.
Observation 5: The cell with activated cell DRX is expected to receive preamble to avoid the RACH failure, regardless of the cell DRX active/inactive period.
Observation 6: The cell with activated cell DRX should receive the PUSCH of RACH-less handover to avoid the handover failure, regardless of the cell DRX active/inactive period.
Proposal 3: The UE sends PUSCH during RACH-less procedure (including LTM and mobile IAB), regardless of the cell DRX active/inactive period.
The text proposal for the above Proposal 2 is given as follows:
	38.321
[bookmark: _Toc155999767]5.34.3	Cell Discontinuous Reception
…
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>	if a RACH-less LTM cell switch is not ongoing; or
2>	if a RACH-less handover in a terrestrial network is not ongoing; or
23>	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 periodic 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.




2. Conclusion
According to the above analysis, we have the following observations and proposals:
Observation 1: RAN1 and RAN4 would need more discussion to define the extra features and requirements for supporting NR-U for LTM.
Observation 2: RAN2 would need more discussion on the early RACH and the RACH-less procedure for supporting NR-U for LTM.
Observation 3: The cell with activated cell DTX is expected to send Msg2/Msg4 to avoid the RACH failure, regardless of the cell DTX active/inactive period.
Observation 4: The cell with activated cell DTX should send the response for RACH-less handover to avoid the handover failure, regardless of the cell DTX active/inactive period.
Observation 5: The cell with activated cell DRX is expected to receive preamble to avoid the RACH failure, regardless of the cell DRX active/inactive period.
Observation 6: The cell with activated cell DRX should receive the PUSCH of RACH-less handover to avoid the handover failure, regardless of the cell DRX active/inactive period.

Proposal 1: NR-U is not support for LTM in Rel-18.
Proposal 2: The UE monitors PDCCH during RACH-less procedure (including LTM and mobile IAB), regardless of the cell DTX active/inactive period.
Proposal 3: The UE sends PUSCH during RACH-less procedure (including LTM and mobile IAB), regardless of the cell DRX active/inactive period.
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