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1. Introduction
In last RAN4 meeting, the mobility requirement for NR NTN has been discussed and the agreements were captured in the WF[1], duplicated as below.
	Topic #2: Mobility-related measurement requirements
· Sub-topic 2-1: General Mobility
· Issue 2-1-1: Inter-cell mobility requirements
· The issue relies on L1/L3 mobility and beam management mechanism firstly defined by RAN1 and RAN2. RAN4 can develop corresponding requirements based on RAN1/2 procedures.
· Issue 2-1-2: Number of measurement cells
· RAN4 to discuss/determine measurement capacity needed for intra-satellite and inter-satellite first and then the number of measurement cells for intra-satellite and inter-satellite. FFS on the specific number of cells.
· Issue 2-1-3: Location/timer-based measurement relaxation
· Defer discussion until RAN2 has progressed on the issue
· Sub-topic 2-2: Conditional Handover
· All CHO-related issues are depending on ongoing RAN2 discussion. Defer discussion in RAN4 until RAN2 has concluded on the issue.
· Sub-topic 2-3: Cell selection and reselection
· Issue 2-3-1: Cell reselection delay requirements
· FFS, more conclusions from RAN2 necessary.
· Issue 2-3-2: Cell reselection margin
· FFS, more conclusions from RAN2 necessary.
· Issue 2-3-3: RRM measurement requirements for cell reselection
· FFS, more conclusions from RAN2 necessary.
· Issue 2-3-4: Impact of timing/location accuracy on cell reselection performance
· FFS, more conclusions from RAN2 necessary.


Even though the CHO requirement could be deferred until RAN2 has more conclusions, we still think it’s worthwhile to discuss some conditions to apply such CHO requirement in RAN4. In this contribution, we discuss the assumption of K_offset and common TA in CHO requirement.
2. RAN4 assumption for NTN CHO
In legacy TN CHO requirement, we have the delay requirement in TS38.133 as below,
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SI (e.g., SIB reading) is not required in CHO procedure, and RO information would be configured by serving cell for the handover. We think the same assumption shall be applied for CHO in NTN as well, otherwise the CHO delay would be much longer than the legacy TN case. 
Proposal 1: same as legacy TN system, UE is not required to read SI during the NTN CHO.
In RAN1, K_offset and common TA were introduced in the system information for UE to access to new NTN cell, and those parameters are essential for cell accessing and communication.
The K_offset was defined in RAN1 as:
	Agreement:
•	Confirm the following working assumption:
K_offset can be applied to indicate the first transmission opportunity of PUSCH in Configured Grant Type 2 in the same way as K_offset is applied to the transmission timing of DCI scheduled PUSCH.

The K_offset value signaled in system information is always used for
· The transmission timing of RAR / fallbackRAR grant scheduled PUSCH
· The transmission timing of Msg3 retransmission scheduled by DCI format 0_0 with CRC scrambled by TC-RNTI
· The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by TC-RNTI
· FFS: The transmission timing of HARQ-ACK on PUCCH to contention resolution PDSCH scheduled by DCI format 1_0 with CRC scrambled by C-RNTI
· The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by MsgB-RNTI
· FFS: The transmission timing of HARQ-ACK on PUCCH to MsgB scheduled by DCI format 1_0 with CRC scrambled by C-RNTI
FFS: how to treat additional transmission timings related to fallback DCI formats 
FFS: how to update this formulation with beam-specific K_offset if beam-specific K_offset is agreed to be supported


Even though the ending point of CHO requirement is the msg1 transmission timing, the UE still needs to know the K_offset before msg1 transmission for msg3/msgB to complete a handover procedure in field. Since we don’t think this SI reading shall be conducted during the CHO procedure, it makes sense to let source serving cell provide such K_offset info of target serving cell to UE for NTN CHO.
The common TA was defined in RAN1 as:
	Agreement:
The Timing Advance applied by an NR NTN UE in RRC_IDLE/INACTIVE and RRC_CONNECTED is given by:

Where:
·   is defined as 0 for PRACH and updated based on TA Command field in msg2/msgB and MAC CE TA command. 
· FFS: details of NTA update/accumulation.
·   is UE self-estimated TA to pre-compensate for the service link delay.
·  is network-controlled common TA, and may include any timing offset considered necessary by the network.
·  with value of 0 is supported. 
· FFS:  details of signaling including granularity.  
·  is a fixed offset used to calculate the timing advance. 
Note-1: Definition of  is different from that in RAN1#103-e agreement. 
Note-2: UE might not assume that the RTT between UE and gNB is equal to the calculated TA for Msg1/Msg A.
Note-3:  is the common timing offset X as agreed in RAN1 #103-e.


The common TA would also be applied to the UE msg1/msgA transmission to the target cell in CHO case based on the above definition. However, we don’t think UE shall be required to acquire common TA in SI of target cell during the CHO procedure, and therefore we also propose to let source serving cell provide such common TA info of target serving cell to UE for NTN CHO.
Proposal 2: In NTN CHO requirement, RAN4 assumes that source serving cell provides the ‘K_offset' and ‘common TA’ of target cell to the UE.
3. Conclusion
In this contribution, we discuss timing requirements for NR NTN.
Proposal 1: same as legacy TN system, UE is not required to read SI during the NTN CHO.
Proposal 2: In NTN CHO requirement, RAN4 assumes that source serving cell provides the ‘K_offset' and ‘common TA’ of target cell to the UE.
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6.1.4.4.1 Handover delay
Procedure delays for all procedures that can command a conditional handover are specified in TS 38.331 [2].

When the UE receives a RRC message implying conditional handover the UE shall be ready to start the transmission of
the new uplink PRACH channel within Dhandover seconds from the end of the last TTI containing the RRC command.

Dcho = Trre + TEvem_DU + Tieasure T Tinlerrupt + TCHO_execution
Where:
Trrc is the RRC procedure delay defined in clause 12 in TS 38.331 [2].

TEvent DU 18 the delay uncertainty which is the time from when the UE successfully decodes a conditional
handover command until a condition exists at the measurement reference point which will trigger the conditional
handover.

Thneasure 18 the measurements time stated in clause 6.1.4.4.2.

TcHO execution 18 the conditional execution preparation time in clause 6.1.4.4.3. Tinerrupt 1S the interruption time
stated in clause 6.1.4.4.4.
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4 2 3 G P P T S 3 8 . 1 3 3 V 1 7 . 2 . 0 ( 2 0 2 1 - 0 6 ) 6.1.4.4 NRFR2–NRFR2conditionalhandover Therequirementsinthisclauseareapplicabletobothintra-frequencyandinter-frequencyconditionalhandoverfrom NRFR2celltoNRFR2cell.

6.1.4.4.1 Handoverdelay

ProceduredelaysforallproceduresthatcancommandaconditionalhandoverarespecifiedinTS38.331[2].

WhentheUEreceivesaRRCmessageimplyingconditionalhandovertheUEshallbereadytostartthetransmissionof

thenewuplinkPRACHchannelwithinD
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secondsfromtheendofthelastTTIcontainingtheRRCcommand.
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6.1.4.4.2 Measurementtime
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WhenTTTorL3filteringisusedanadditionaldelaycanbeexpected.
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providedthetimingtothatcellhasnotchanged

morethan±3200TcwhilethemeasurementgaphasnotbeenavailableandtheL3filterhasnotbeenused.WhenL3

filteringisused,anadditionaldelaycanbeexpected.

6.1.4.4.3 Preparationtime

T

CHO_execution

istheUEexecutionpreparationtimeforconditionalhandover,andstartsafterUErealizestheconditionof

CHOismetandidentityofthetargetcellisdetermined.T

CHO_execution

canbeup10ms.

6.1.4.4.4 Interruptiontime

TheinterruptiontimeisthetimebetweenwhentheUEstartstoexecutetheconditionalhandovertothetargetcelland

thetimetheUEstartstransmissionofthenewPRACH.

Forintra-frequencyorinter-frequencyconditionalconditionalhandover,themeasurmenttimeshallbelessthan
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6.1.44.4 Interruption time

The interruption time is the time between when the UE starts to execute the conditional handover to the target cell and
the time the UE starts transmission of the new PRACH.

For intra-frequency or inter-frequency conditional conditional handover, the measurment time shall be less than

Tinterrupt = Tprocessing + T+ Ta+ Tmargin ms
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