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Introduction
General issues for NTN RRM were discussed in RAN4#101-e, and the outcomes are captured in the WF [1]. Based on [1] the following issues are to be further discussed:
· Side condition 
· DRX cycle
· Cell Service Time
· Neighbour/Target Cell/Satellite Information Acquisition
In this paper we will provide our views on the above general issues for NTN RRM.
Discussion
Side condition 
	Issue 1-3-2: Elevation angle
Agreements:
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.


In RAN4#101-e, some companies suggested to define elevation angle as side conditions. The outcome was that for simulation calibration, 10deg and 30deg will be considered as lowest elevation angle for GEO and LEO for simulation purpose, but it was not decided if lowest elevation angle should be defined as generic side condition for RRM requirements.
We agree that very low elevation angle is not valid in practice, e.g. in our simulation we found that the 10deg is not working. In reality, with elevation angle of 10deg at the cell centre, some of the satellite beams may not point to the earth surface, and UE may not receive any useful signal from the satellite. 
However, we are not sure if we need to define such a condition on elevation angle. RAN4 will define Es/Iot condition for NTN RRM, and it was agreed to re-use the existing TN conditions, which is around -6dB when measurement and mobility are concerned. This Es/Iot condition is not likely to be met with very low elevation angle, so it may be sufficient to only define side condition on Es/Iot.
Proposal 1: Elevation angle is not defined as a side condition for NTN RRM requirements.
	Issue 1-3-3: The number of neighbour cells/beams for measurement
Agreements:
· 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.


In RAN4#101-e, it was agreed to define a maximum value for the number of neighbour cells/beams for GEO cell measurements, if needed, while UE capability on the number of Carriers/Cells/SSBs are to be discussed separately as measurement capability requirement. 
For TN RRM, number of cells or SSB beams UE should monitor are defined as measurement capability requirement, but not as a side condition for the measurement requirements. Technically, UE is required to monitor a minimum number of carriers, cells and SSB beams. When more cells or SSB beams are visible than what is required, it is up to UE to select a set of cells or SSB beams corresponding to its measurement capability. 
We do not see any difference between TN and NTN in this issue, so we suggest to define number of cells or SSB beams as capability requirements but not as side condition for NTN RRM requirements.
Proposal 2: Number of neighbour cells/beams is defined as capability requirements but not as side condition for NTN RRM requirements.
DRX cycle
	Issue 1-4-2: Applicability of Legacy DRX Cycles for NGSO, e.g. LEO
Agreements:
· For quasi-earth fixed LEO, all Rel-16 DRX cycle lengths are applicable
· 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
· Option 3:
· FFS


In RAN4#101-e, it was agreed that all Rel-16 DRX cycles are applicable for GEO and LEO earth fixed cell, while it was FFS whether 2.56s DRX cycle is applicable for LEO earth moving cell. We do not see any specific issue in using 2.56s DRX cycle for LEO earth moving cell. 
In fact, similar issue on DRX cycle applicability has been discussed in HST, and the principle was that all DRX cycles are applicable (requirements are defined for all DRX cycles), but HST enhancements are only applicable for some but not all DRX cycles. 
For NTN RRM, we understand same measurement requirements will be defined for LEO earth fixed cell and earth moving cell, i.e. no specific enhancement for earth moving cell scenario is considered. In this case, there is no need to exclude 2.56s DRX cycle for earth moving cell in the spec, and it can be up to NW implementation to decide which DRX cycle to use taking into consideration of larger measurement latency with large DRX cycles.
Proposal 3: All DRX cycles are applicable for LEO earth moving cell scenario assuming no specific enhancement for earth moving cell scenario is defined in DRX requirements.
Cell Service Time
	Issue 1-5-1: Measurement based on Cell Service Time
Agreements:
· Option 1: (Ericsson, Nokia)
· “broadcasted cell stop-time”-“UE measurement start-time” in ‘timing information’ shall be equal to Tdetect,NR_Intra/ Tdetect,NR_Inter at least or longer
· Clarification and further explanations:
· Update of requirement for reselection is shown as below exemplarily: ‘The UE shall be able to evaluate whether a newly detectable intra-frequency cell meets the reselection criteria defined in TS38.304 [1] within Tdetect,NR_Intra when that Treselection= 0 before cell is going to stop serving the area, if applicable .’  
· And, “broadcasted cell stop-time”-“UE measurement start-time”
· Option 2: (Xiaomi)
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of measurement and evaluation of serving cell is not applied.
· If UE performs measurement on neighbour cells only based on the timing information on when a cell is going to stop serving the area, the requirements of evaluation of neighbour cell(s) is not applied.
· Option 3: (LGE, CATT, Nokia)
· If cell stop time is broadcast from serving cell, a UE should start measurement on neighbor cells before defined IDLE measurement time (Tdetect, Tmeasure, and Tevaluate) from cell stop time.
· Option 4: (CATT, Huawei)
· RAN4 should discuss how specifying requirements for UE start measurement based on broadcast of quasi earth fixed cell stop time, and to perform relative HO.
· RAN4 to discuss how to define the idle mode measurement requirements considering RAN2 agreement that exact time to start measurements can be up to UE implementation in certain cases.
· Option 5: (Qualcomm, Apple, Huawei, Xiaomi, THALES, CATT, CMCC, MTK)
· FFS on whether and how to define requirements


The issue was raised up due to following RAN2#115-e agreement on Idle mode UE measurement behaviour when cell stop time is applicable. 
Agreements via email - from offline 108 third round:
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
2. For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
3. For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.
In our understanding, this issue is only related to cell reselection requirements for Idle mode mobility, i.e. the measurement in Connected mode is not impacted, and also no other RRM requirements will be impacted by this UE behaviour. To avoid duplicated discussion, we suggest that Impacts of cell service time is not discussed as general issue but as part of requirements for Idle mode mobility. Our view on this issue can be found in a companion paper on Mobility requirements for NTN.
Proposal 4: Impacts of cell service time is not discussed as general issue but as part of requirements for Idle mode mobility.
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
Agreements:
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.


In our view, availability of valid or accurate target satellite information is a pre-requisite for UE to perform measurement or mobility to the target cell served the target satellite. For example, UE needs to know the propagation delay and Doppler shift of the target satellite, otherwise it cannot search the target cell. So the availability of valid or accurate target satellite information should be defined as a side condition for the measurement and mobility requirements.
The level of accuracy or validity should be discussed together with the measurement requirements. It can be expected that the measurement performance has dependencies on the timing and frequency error, so RAN4 can discuss the following issues in the Perf part:
· The package of desired measurement performance and the tolerable timing and frequency error
· Translation of the timing and frequency error to some specific metrics of the assistance information, e.g. the periodicity and granularity of the ephemeris
In the LS from RAN4 to RAN1 and RAN2 [2], one question (Q4) is what would be the expected UE behavior if the assistance information is not provided or cannot be used. We think the question is valid because NW cannot always ensure valid or accurate target satellite information can be made available. On the other hand, while RAN4 is waiting for the feedback from RAN1 and RAN2 on the UE behavior, we understand from RAN4 perspective, this is a case where side condition is not met, so no requirement should be defined. 
Proposal 5a: RAN4 to define availability of valid or accurate target satellite information as side condition for measurement requirements. 
Proposal 5b: No requirement is defined for the case where valid or accurate target satellite information is not available.
[bookmark: _GoBack]Conclusions
In this paper we provided our views on general issues for NTN RRM.
Proposal 1: Elevation angle is not defined as a side condition for NTN RRM requirements.
Proposal 2: Number of neighbour cells/beams is defined as capability requirements but not as side condition for NTN RRM requirements.
Proposal 3: All DRX cycles are applicable for LEO earth moving cell scenario assuming no specific enhancement for earth moving cell scenario is defined in DRX requirements.
Proposal 4: Impacts of cell service time is not discussed as general issue but as part of requirements for Idle mode mobility.
Proposal 5a: RAN4 to define availability of valid or accurate target satellite information as side condition for measurement requirements. 
Proposal 5b: No requirement is defined for the case where valid or accurate target satellite information is not available.
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