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1. Overall Description:
RAN4 has been discussing NRN RRM measurements and mobility requirements. During the discussion over the past couple of RAN4 meetings, there have been questions from companies around NTN cell deployment scenarios, parameters, etc. that may impact NTN UE measurement and mobility requirements. As NTN cells may not be as stable as TN cells in terms of timing and Doppler relation between UE and neighbor/target cell(s), depending on whether or not those information is available to UE, measurement and mobility requirement can be differently defined. After a lengthy discussion on those aspects, RAN4 made the following agreements, and came to a conclusion that RAN4 should consult with RAN2 on NTN specific measurement and mobility related issues.

Agreements:
· If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE, clarify in spec that additional delay is expected for the corresponding requirement, e.g. SIB reading time.

Currently, there is no solid consensus between companies in RAN4 on what NTN specific parameters are additionally necessary for UE measurement and mobility and whether those parameters will be available to NTN UE or not. RAN4 would like to aske RAN2 if the following sets of parameters are relevant to NTN UE measurement and mobility and whether those will be provided to UE by a serving cell. The parameters are categorized into two groups, i.e. measurements and mobility, because the signaling structures/details may be different for different purposed.

For NTN UE measurements, e.g. neighbor cell measurement within- or inter-satellite:
(A1) Neighbor cell Ephemeris information and the format, e.g. PVT format or Keplarian format
(A2) Common TA
(A3) Validity timer information for neighbor cell measurements, e.g. if it is different from that for serving cell open loop TA control
· Would the timer length, if provided, be different from that for serving cell? For example, a required accuracy of service and/or feeder link delay information for neighbor cell measurement may not need to be as accurate as that for serving cell open loop TA control.
(A4) The amount of frequency compensation, if DL frequency compensation for the service link Doppler is applied
(A5) DL Polarization information

For NTN UE mobility, e.g. target cell measurement, synchronization, and (conditional) handover within- or inter-satellite:
(B1) Target cell Ephemeris information and the format, e.g. PVT format or Keplarian format
(B2) Common TA
(B3) Validity timer information for target cell mobility, e.g. if it is different from that for serving cell open loop TA control
(B4) The amount of frequency compensation, if DL frequency compensation for the service link Doppler is applied
(B5) DL and UL Polarization information
(B6) K_offset

Question-1: Would the parameters listed above be relevant to measurements and mobility? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?

Question-2: Would there be parameters that are not listed but necessary for measurements and mobility from RAN2 perspective? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?

Question-3: Would the parameters be available to UE, e.g. provided by serving cell, for measurements and mobility? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?

Questions-4: What would be the expected UE behavior from the perspective of handover, measurement, and measurement reporting if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?

2. Actions:
To: RAN2
ACTION: RAN4 respectfully ask RAN2 to provide answers to the above questions.

3. Date of Next RAN4 Meetings: 
TSG-RAN4 Meeting #101-bis-e		17 – 25 January 2022
TSG-RAN4 Meeting #102-e		21 February – 3 March 2022
