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1. Introduction
In last RAN4 meeting, a way forward on NR NTN RRM requirements was approved [1]. About general requirements, more agreements have reached as captured in section 5. There are some open issues need further discussion. This document will further discuss these open issues and present our understanding and proposals.

2. Discussion
[bookmark: OLE_LINK113][bookmark: OLE_LINK114]Here we will discuss open issues and present our understandings one by one.
Issue 1-3-3: The number of neighbour cells/beams for measurement
There are following agreements on two iterms as in WF [1]:
· If the number of neighbour cells/beams for GEO cell measurements needs to be limited, the maximum can be [X], e.g. X=4. FFS on whether X is per frequency layer.
· UE capability on the number of Measurement Carriers/Cells/SSBs will be discussed/determined separately.
The X is still FFS. We think that the X is per frequency layer and X = 4 is sufficient for per frequency layer for GEO network.
Proposal 1: X is per frequency layer and X = 4 is sufficient for per frequency layer for GEO network.
The UE is required capable to measure 7 inter-frequency carriers in idle and connected mode for TN system. In NTN system, there are multiple types of satellite deployments such as GEO, LEO, and so on. In addition, TN carriers should be also measured at the same time. We think the capability of 7 inter frequency measurement can be reused for NTN UE. The total number of measurement carriers doesn’t differentiate NTN carriers and TN carriers.
Proposal 2: Reuse total 7 carriers of inter-frequency measurement capability, including NTN carriers and TN carriers.
TN UE capability on the number of Cells/SSBs required for FR1 in current spec are as following:
For each intra-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	8 identified cells, and
-	14 SSBs with different SSB index and/or PCI on the intra-frequency layer, where the number of SSBs in the serving cell (except for the SCell) is not smaller than the number of configured RLM-RS SSB resources.

For each inter-frequency layer, during each layer 1 measurement period, the UE shall be capable of performing SS-RSRP, SS-RSRQ, and SS-SINR measurements for at least:
-	4 identified cells, and
-	7 SSBs with different SSB index and/or PCI on the inter-frequency layer.

These requirements may be reused. But for NTN network, cell will be very large and the signal’s level will be damping very more quickly than TN cell’s. The number of Cells/SSBs required for NTN UE could be reduced, such as 5/9 for intra-frequency and 3/5 for inter-frequency.
Proposal 3: The number of Cells/SSBs required for NTN FR1 UE can be reused TN requirements, or reduced suitably.

Issue 1-3-4: Further system level Simulation
For this issue, there is following conclusion in WF [1]: Companies can discuss whether and how to proceed with comprehensive examination, e.g. Dynamic system level simulations, in detail after RAN4#101 e-meeting.
Some proposals are presented based on our initial analysis as discussion on Issue 1-3-3. Further system level simulation may not be very necessary. But we likely see further system level simulation if most companies support this work.

Issue 1-4-2: Applicability of Legacy DRX Cycles for NGSO, e.g. LEO
In WF [1], it is agreed that all Rel-16 DRX cycle lengths are applicable for quasi-earth fixed LEO, and there are three options for earth moving LEO. 
	· For earth moving fixed LEO,
· Option 1:
· All Rel-16 DRX cycle lengths should be applicable
· Option 2:
· 2.56s DRX cycle is not used for earth-moving LEO deployment
· [bookmark: _GoBack]Option 3:
· FFS



We prefer option 2, i.e. 2.56s DRX cycle is not used for earth-moving LEO deployment. The serving time of a LEO beam is only about a dozen second because the satellite beam diameter is about 90km and satellite speed will be about 7.xkm/s, i.e. about 5 DRX cycles for 2.56sDRX cycle. The UE will not get usable measurement results.
Proposal 4: No RRM requirements for 2.56s DRX cycle for earth-moving LEO deployment.

Issue 1-5-1: Measurement based on Cell Service Time
RAN4 should discuss how to specify requirements for measurement based cell service time. We think the requirements can be specified as:
UE shall be able to detect, evaluate neighbour cells, and send PRACH on target cell at cell service stop time broadcasted for handover in RRC connected state or capable or for paging region update in IDLE/Inactive state if the signal level of target cell is sufficient good (higher than threshold) during past specific period (should be longer than the UE identify and measurement a detectable cell time requirements). For the time when UE starts measurements, it can be up to UE implementation, and is unnecessary to define in spec.
Proposal 5: The requirements can be specified as: UE shall be able to detect, evaluate neighbour cells, and send PRACH on target cell at cell service stop time broadcasted for handover in RRC connected state or capable or for paging region update in IDLE/Inactive state if the signal level of target cell is sufficient good during past specific period.
The requirements may have problems in the case when all the UE in the cell sends PRACH at same time. How to solve these problems should be based on RAN2 progress. The requirements should be updated based RAN2 have further progress.
Proposal 6: The proposed requirements should be updated based on RAN2 further progress.

3. Conclusion
This document discussed general RRM requirements for NTN. The following proposals are presented.
Proposal 1: X is per frequency layer and X = 4 is sufficient for per frequency layer for GEO network.
Proposal 2: Reuse total 7 carriers of inter-frequency measurement capability, including NTN carriers and TN carriers.
Proposal 3: The number of Cells/SSBs required for NTN FR1 UE can be reused TN requirements, or reduced suitably.
Proposal 4: No RRM requirements for 2.56s DRX cycle for earth-moving LEO deployment.
Proposal 5: The requirements can be specified as: UE shall be able to detect, evaluate neighbour cells, and send PRACH on target cell at cell service stop time broadcasted for handover in RRC connected state or capable or for paging region update in IDLE/Inactive state if the signal level of target cell is sufficient good during past specific period.
Proposal 6: The proposed requirements should be updated based on RAN2 further progress.
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5. Annex: Agreements for general requirements
1).  Issue 1-1: Requirements for Different Deployments
Issue 1-1-1: RAN4 to define different RRM requirements for different deployments, e.g. satellite types, altitude, earth-fixed vs. –moving, etc.
RAN4 to define different RRM requirements for different deployments, e.g. quasi-earth fixed cell and earth moving cell for NGSO, and satellite types, e.g. GSO and NGSO with different altitudes.
· (Note) The requirements are defined in such a way that those are applicable for different deployments and satellite types and different deployment and satellite types can have different requirements. However, it doesn’t necessarily mean RRM requirements for different deployments and satellite types can’t be the same.
 
2).  Issue 1-2: TN-NTN
Issue 1-2-1: RRM requirements for RRC Connected mode
Conclusion:
Connected mode measurement/mobility requirements for TN-NTN are not precluded. The relevant discussions are not precluded, and based on contributions in the next future RAN4 meetings as usual.

3).  Issue 1-3: Side condition and Simulations
Issue 1-3-1: Keep the same side conditions in terms of S(I)NR as legacy
NTN RRM measurement/mobility requirements reuse the same side conditions in terms of S(I)NR as legacy unless a specific technical issue is identified.
· (Note) To re-open the discussion on side condition change, technical analysis on issue and resolution shall be provided.
Issue 1-3-2: Elevation angle
The lowest elevation angles to be considered for RRM measurement/mobility related simulation calibration, if any, are:
· For GEO: 10deg
· For LEO: 30deg
· (Note) The lowest angles above do not restrict UE RRM measurement/mobility to a specific angle range. If needed, further discussion and separate decision can be made in the future RAN4 meetings.

4).  Issue 1-4: DRX Cycle
Issue 1-4-1: Applicability of Legacy DRX Cycles for GEO
All Rel-16 DRX cycle lengths are applicable for GEO

6).  Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
Issue 1-6-X: Neighbour/Target Cell/Satellite information for NTN measurement/mobility
Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE
Issue 1-6-2: Which parameters are necessary for Measurement and/or Mobility
Issue 1-6-3: Assumption on the satellite position prediction error
RAN4 to send an LS to RAN2 with cc’ing RAN1 “R4-2120309, LS on NR NTN Neighbor Cell and Satellite Information” as a part outcome of Issue 6-1.

7).  Issue 1-7: RRM Spec Documentation
Issue 1-7-1: 
Conclusion: No further discussion on RRM spec documentation format. RAN4 understanding is the decision will be made in RAN#94 e-meeting.
Session chair’s suggestion in 1st round GTW: No decisions will be made in RAN4 on whether separate specification will be used for NTN RRM. The decision is planned to be made in RAN #94e (December 2021). To facilitate progress and better understanding companies can share views on NTN RRM specification structure under assumption of separate or same specifications.
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