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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.
	Issue 1-2-2 Neighbour/Target Cell Information Acquisition
Agreement:
· If not violates RAN1/2 agreements, RAN4 further discuss and determine the following in RAN4#101 e-meeting.
· RAN4 to develop RRM requirements assuming parameters to derive timing relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected.


In this contribution, we further discuss the assumption of K_offset, N_TA,common, and ephemeris information in mobility requirement.
2. RAN4 assumption for NTN mobility
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. 
In RAN1, K_offset, N_TA,common, and ephemeris information were introduced in the system information for UE to access to new NTN cell, and those parameters are essential for cell accessing and communication.
Even though the ending point of CHO requirement is the msg1 transmission timing, the UE still needs to know the K_offset and ephemeris information 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 and ephemeris information info of target serving cell to UE for NTN CHO.
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.
For NTN neighbor cell synchronization/measurement, it’s also important if serving cell could pass such ephemeris information to UE to improve the UE side compensation on high doppler shift when needed. 
And also, for polarization information, UE shall not be required to read it in SIB during handover. RAN1 had following agreements that,
Agreement: When polarization signalling is present in SIB
· SIB indicates DL and/or UL polarization information using respective polarization type parameters to indicate: RHCP or LHCP or linear
· FFS: whether polarization signalling is per SSB
Agreement in RAN1#106bis-e:
· Support polarization signalling for target serving cell in handover command message.
· Support polarization signalling for non-serving cell in RRM measurement configuration.
Proposal 1: 
RAN4 to develop RRM requirements assuming parameters to derive timing/spatial relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc. 
If UE doesn’t obtain those parameters from the serving cell, additional delay is expected in the corresponding requirement.
3. Conclusion
In this contribution, we discuss timing requirements for NR NTN.
Proposal 1: 
RAN4 to develop RRM requirements assuming parameters to derive timing/spatial relation between the UE and non-serving cell(s) for measurement and/or handover will be provided by serving cell, e.g. K_offset, N_TA,common, ephemeris information, polarization information, etc. 
If UE doesn’t obtain those parameters from the serving cell, additional delay is expected in the corresponding requirement.
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6.1.4.4 NR FR2 – NR FR2 conditional handover



The requirements in this clause are applicable to both intra-frequency and inter-frequency conditional handover from
NR FR2 cell to NR FR2 cell.



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 = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution



Where:



TRRC is the RRC procedure delay defined in clause 12 in TS 38.331 [2].



TEvent_DU is 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.



Tmeasure is the measurements time stated in clause 6.1.4.4.2.



TCHO_execution is the conditional execution preparation time in clause 6.1.4.4.3. Tinterrupt is the interruption time
stated in clause 6.1.4.4.4.



6.1.4.4.2 Measurement time



The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and
interruption time starts.



For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering
shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2.



For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering
shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.



When TTT or L3 filtering is used an additional delay can be expected.



A cell is detectable only if at least one SSB measured from the cell being configured remains detectable during the time
period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-
frequency handover. If a cell which has been detectable at least for the time period Tidentify_intra_without_index or
Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-frequency handover becomes
undetectable for a period and then the cell becomes detectable again and triggers a handover, the measurement time
delay shall be less than TSSB_measurement_period_intra or TSSB_measurement_period_inter provided the timing to that cell has not changed
more than ± 3200 Tc while the measurement gap has not been available and the L3 filter has not been used. When L3
filtering is used, an additional delay can be expected.



6.1.4.4.3 Preparation time



TCHO_execution is the UE execution preparation time for conditional handover, and starts after UE realizes the condition of
CHO is met and identity of the target cell is determined. TCHO_execution can be up 10ms.



6.1.4.4.4 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 + TIU + T∆ + Tmargin ms



Where:
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6.1.4.4 NR FR2 – NR FR2 conditional handover



The requirements in this clause are applicable to both intra-frequency and inter-frequency conditional handover from
NR FR2 cell to NR FR2 cell.



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 = TRRC + TEvent_DU + Tmeasure + Tinterrupt + TCHO_execution



Where:



TRRC is the RRC procedure delay defined in clause 12 in TS 38.331 [2].



TEvent_DU is 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.



Tmeasure is the measurements time stated in clause 6.1.4.4.2.



TCHO_execution is the conditional execution preparation time in clause 6.1.4.4.3. Tinterrupt is the interruption time
stated in clause 6.1.4.4.4.



6.1.4.4.2 Measurement time



The measurement time delay is defined from the end of TEvent_DU until UE executes a handover to a target cell and
interruption time starts.



For intra-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering
shall be less than Tidentify intra with index or Tidentify_intra_without_index defined in clause 9.2.5.1 or clause 9.2.6.2.



For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering
shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.



When TTT or L3 filtering is used an additional delay can be expected.



A cell is detectable only if at least one SSB measured from the cell being configured remains detectable during the time
period Tidentify_intra_without_index or Tidentify_intra_with_index for intra-frequency handover or Tidentify_inter_without_index for inter-
frequency handover. If a cell which has been detectable at least for the time period Tidentify_intra_without_index or
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delay shall be less than TSSB_measurement_period_intra or TSSB_measurement_period_inter provided the timing to that cell has not changed
more than ± 3200 Tc while the measurement gap has not been available and the L3 filter has not been used. When L3
filtering is used, an additional delay can be expected.



6.1.4.4.3 Preparation time



TCHO_execution is the UE execution preparation time for conditional handover, and starts after UE realizes the condition of
CHO is met and identity of the target cell is determined. TCHO_execution can be up 10ms.



6.1.4.4.4 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 + TIU + T∆ + Tmargin ms



Where:
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