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1. Introduction
In RAN4#100e meeting, a way forward on RRM requirements for NTN measurement and mobility was approved [1]. About RRM common issues, following issues have achieved agreements:
· Issue 1-1-1 MR-DC and CA
· RAN4 does not consider MR-DC/CA for measurement and mobility in Rel-17
· Issue 1-1-4 TN-NTN
· For RRC Idle/Inactive mode
· Define measurement/mobility requirements within NTN
· Define measurement/mobility requirements for TN-NTN
· Note: Inactive mode decision can be revisited in case the use case is deprioritized in other WGs
· For RRC Connected
· Define measurement/mobility requirements within NTN
· Issue 1-2-1 Side Condition
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
There are several open issues need further discussion and decision. This document will discuss further for these issues and present our understanding and proposals.

2. Discussion
Issue 1-1-2: UE Measurement Capability
It is agreed in WF [1] that for further in-depth discussion on Rel-17 NTN UE measurement/mobility capability, companies are encouraged to provide the detailed views, analyses, etc. based on system level study with approved assumptions in RAN4#101 e-meeting for the following aspects (but not limited to):
· the total number of measurement carriers
· FFS whether to differentiate NTN carriers and TN carriers
· the total number of measurement cells per frequency layer
· the total number of measurement beams (SSB and/or CSI-RS) per cell
· the total number of measurement beams (SSB and/or CSI-RS) per frequency layer
· whether beams (SSB and/or CSI-RS) from the same satellite is considered as separate cells or SSB beams of the same cell when frequency reuse factor is larger than 1
· the above can be different for different RRC states
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 sattellite deployments such as GEO, LEO, and so on. In addition, TN carriers should be also measured at the same time. We think inter frequency measurement is needed for NTN UE and TN requirements of 7 inter-frequency carriers can be reused. The total number of measurement carriers doesn’t differentiate NTN carriers and TN carriers.
Proposal 1: Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
The NTN architectures may have different scenarios. One type is that the satellite works as a cell with multiple beams which the other type is that the satellite works as multiple cells. But unlike TN system, the satellite moves along the orbits. The cells or the beams along the orbits are less than the situation in TN system. Therefore, the total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
Proposal 2: The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.

Issue 1-1-3: Requirements for Different Deployments
It is agreed in WF [1] that RAN4 to identify which RRM requirements should be differently defined depending on satellite types, altitude, earth-fixed vs. –moving, within a satellite vs. across satellites, mapping relation between satellite beam and cell and SSB, RRC state, etc. and determine whether to define separate requirements for selected cases, FFS on whether and how to select cases for each identified requirement. By our understanding, the RRM requirements should be different for different satellite types, i.e. GEO or LEO etc. and cell types, i.e. earth-fixed or earth-moving.  Considering the mobility process is defined in RAN2 for earch-fixed or earth-moving, for the priority on research, it needs further check on RAN2 progress. From RAN4’s perspective, GEO is easier than LEO in general.  
Proposal 3: The RRM requirements should be different for different satellite types, i.e. GEO or LEO etc. and cell types, i.e. earth-fixed or earth-moving. Considering the mobility process is defined in RAN2 for earch-fixed or earth-moving, for the priority on research, it needs further check on RAN2 progress. From RAN4’s perspective, GEO is easier than LEO in general.

Issue: 1-1-4 TN-NTN
It is FFS in WF [1] whether to define measurement/mobility requirements for TN-NTN for RRC connected. In RAN2#115e meeting, it is agreed that “RAN2 down priorities further enhancements for connected mode for Rel-17 for TN-NTN mobility”. Therefore, we propose that RAN4 down priorities the measurement/mobility requirements for TN-NTN in RRC connected mode. 
Proposal 4: RAN4 down priorities the measurement/mobility requirements for TN-NTN in RRC connected mode.

Issue 1-2-1: Side Condition
It is agreed in WF [1] that: reuse the same side conditions as legacy, i.e. Rel-15/16, for non-LEO, and FFS for LEO. From WID of this work item and current discussion in RAN1 and RAN2, there are no enhancements for SSB and CSI-RS signal configuration. The signal for RRM measurement requirements, i.e. cell search and measurement, should not be changed. The side condition for RRM measurement requirements should need the mobility for NTN. It is related to coverage, and achieved by network configuration with some technical parameters such as transmit power, antenna gain and distance, and interference from neighbour cell. For LEO NTN system, the UE can stay in a cell only several ten seconds. The cell search and measurement period should be shorter. Based on the requirements in current RRM specification, more than 10 samples will be used for cell search and measurement in -6dB Es/Iot side condition. 10 samples in 640ms DRX cycle will be 6.4s, it may be too long for measurement in LEO cell after considering measurement on multiple frequency layers. So the side condition for LEO should be increased. In current specification, one sample (one SMTC) will be used for cell search in -2dB Es/Iot side condition. So higher side condition such as Es/Iot ≥ -3 or -4 dB for measurement requirements can be defined for LEO case.
Proposal 5: The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB

Issue 1-2-2: Neighbour/Target Cell Information Acquisition
It is agreed in WF [1] that 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. Koffset, NTA,common, ephemeris information, etc. If UE doesn’t obtain those parameters from the serving cell, additional delay is expected. From RAN1/2 progress, the SMTC of neighbour cell will configured to UE. It is not decided in RAN2 progress whether sent to UE other parameters such as Koffset, NTA,common of neighbour cellThe impact on RRM requirement of these parameters will be further discussed and RAN4 is waiting for RAN2 progress.
Proposal 6: Neighbour/Target Cell information acquisition and impact on RRM requirements will be further discussed and RAN4 is waiting for RAN2 progress.

Issue 1-2-3: DRX Cycle
It is agreed in WF [1] that RRM requirements shall be applicable to all Rel-16 DRX cycle lengths unless a technical issue is identified. If it is demonstrated, e.g. based on system level analysis, that certain DRX cycle lengths are not applicable to NTN, RAN4 can revisit the agreement and further discuss the following options:
· Exclude the identified DRX cycle lengths from RRM spec
· Define applicability rule for the identified DRX cycle lengths
· Leave it to network configuration
· Other options are not precluded
· The decision can be different for different satellite types, altitudes, FRs, etc.
By our understanding, all Rel-16 DRX cycle lengths should be applicable for GEO system. Whether some DRXs are not applicable should be based on requirements of measurement period. If certain DRX cycle lengths are not applicable to LEO, one of above first three options can be adopted.
Proposal 7: All Rel-16 DRX cycle lengths should be applicable for GEO system. It needs further discussion on which DRX is not applicable for LEO.

Issue 1-2-4: UE/Satellite Position Acquisition
We think the RRM requirements should be based on the UE/Satellite position can be get with specific accuracy. If UE can’t get this information, the transmit timing will be wrong, and the network will not schedule the UE transmission. So no RRM requirements will specified for UE can’t acquire UE/satellite position case.
Proposal 8: No RRM requirements will be specified for UE can’t acquire UE/satellite position case with specify accuracy.

Issue 1-3: RRM Spec Documentation
It is agreed in WF [1] that RAN4 to determine how to document NTN RRM UE requirements when the requirements are further developed and having 3 options. We prefer to create separate sections for NTN only.
Proposal 9: We have no strong view for RRM spec documentation and prefer to create separate sections for NTN only.

3. Conclusion
This document discussed the generally topic of NTN measurement requirements and presented our proposals as below:
Proposal 1: Reuse total carriers number of inter-frequency measurement, including NTN carriers and TN carriers.
Proposal 2: The total number of measurement cells per frequency layer and the total number of measurement beams per cell can be reduced.
Proposal 3: The RRM requirements should be different for different satellite types, i.e. GEO or LEO etc. and cell types, i.e. earth-fixed or earth-moving. Considering the mobility process is defined in RAN2 for earch-fixed or earth-moving, for the priority on research, it needs further check on RAN2 progress. From RAN4’s perspective, GEO is easier than LEO in general.
Proposal 4: RAN4 down priorities the measurement/mobility requirements for TN-NTN in RRC connected mode.
Proposal 5: The higher side condition for RRM measurement requirements should be defined for LEO, such as at Es/Iot ≥ [-3 or -4] dB
Proposal 6: Neighbour/Target Cell Information acquisition and impact on RRM requirements will be further discussed and RAN4 is waiting for RAN2 progress.
Proposal 7: All Rel-16 DRX cycle lengths should be applicable for GEO system. It needs further discussion on which DRX is not applicable for LEO.
Proposal 8: No RRM requirements will be specified for UE can’t acquire UE/satellite position case with specify accuracy.
Proposal 9: We have no strong view for RRM spec documentation and prefer to create separate sections for NTN only.
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