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Introduction
In the last RAN4 meeting, discussions regarding general aspects for NR NTN UE were seen. Most of the discussions were covered in the approved WF [1] and the key agreements reached are copied in the below box.
	Issue 1-1-1: MR-DC and CA
· RAN4 does not consider MR-DC/CA for measurement and mobility in Rel-17
Issue 1-1-2: UE Measurement Capability
· 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
Issue 1-1-3: Requirements for Different Deployments
· 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.
· (Note) Companies are encouraged to provide deployment scenarios in detail assumed in the contributions.
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
· FFS whether to define measurement/mobility requirements for TN-NTN
Issue 1-2-1: Side Condition
· For non-LEO, reuse the same side conditions as legacy, i.e. Rel-15/16.
· For LEO, RAN4 to further discuss the following options
· Option 1: Keep the same side conditions as legacy
· Option 2: Consider higher side condition or alternatives with a clear problem identification and analyses on side effects, e.g. [X]dB relation of side condition should be justified and supported by balanced technical analyses on gain and loss. The discussion may not be limited to RRM scope and may need help from RF group. 
· (Note) Different options can be selected depending on whether the cell is earth-(quasi)fixed or earth-moving cell.
· (Note) Potential issues related to side condition and cell search/measurement period are presented in R4-2111935
Issue 1-2-2: Neighbour/Target Cell Information Acquisition
· 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.
Issue 1-2-3: DRX Cycle
· 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.
Issue 1-2-4: UE/Satellite Position Acquisition
· GNSS validity (IDC issue) will be further discussed once the relevant agreements/observations are further made in RF session.
· If necessary, a satellite position prediction error can be modelled and counted into UE requirements. Here, the model of satellite position prediction error at least UE estimation inaccuracy.
· FFS on whether the model will also include ephemeris information inaccuracy from network.
· FFS on whether and how much impact are foreseen.
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Discussion
Side conditions for measurements
There is no reason to alter the side conditions assumptions for NTN UE measurements compared to what we have been always assumed in previous releases. Thus, we propose to reuse the side conditions specified for NR UE in R15. To note that no matter what difference is observed in terms of link and propagation of the system, the assumption we hold to consider whether the UE is with fair performance is objective.
Proposal 1: Reuse the side conditions specified in R15 for NR NTN UE measurement requirements. 
Target cell info acquisition
RAN2 has decided to introduce timer-based procedures for the network to configure conditional handover to UE so that the UE is able to make use of provided assistance information for more accurate handover triggering. For timer based method, RAN2 consensus is that the network configures certain timer value to the UE for conditional handover procedure and the UE uses the value together with the measured RSRP/RSRQ results to determine whether it should proceed with handover to a neighbour cell accordingly. 
The timer is used to count the time after the UE is configured with the handover command and after a certain period of the time if the instance A3/A4 triggers the conditional handover, the UE automatically executes handover to the target cell. In terms of RAN4 requirements to this method, tests should be defined to verify whether the UE is able to complete the handover with certain conditions met within a projected time delay length specified by the RAN4 spec. One of the issues is how to specify the delay uncertainty brought by the fact that the exact time duration from HO command to the UE exact time instance of starting the handover procedure by sending the correct PRACH to target cell is uncertain. 
In order to make sure that this uncertainty is correctly specified, we propose that total delay should consist of the configured timer value, and the timing difference between serving and target cell. Plus, this timing difference should be configured from the network for the UE when it is to be handed over to the target cell.
Proposal 2: Network configured timing difference information between serving and target cell is considered when defining HO requirements for an NTN UE.
Our parallel paper on the mobility aspects for NTN UE is in [2].
NTN UE measurement capability
Previous discussions also covered the aspect of UE measurement capability in terms of the maximum monitored cell for an NTN UE. In our view, it is natural that an NR NTN UE is able to cope with as many neighbour cells as an ordinary NR UE. Thus, we propose to reuse the existing requirements specified in R15.
Proposal 3: Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
One possibility is that, for the cases where multiple measurement gaps are used, the baseline requirements are specified in R17 measurement gap enhancement work item. Thus, to add to proposal 4, we propose that for measurement capability requirements in terms of measurement gaps, requirements should follow what are defined in the measurement gap enhancement work item.
Proposal 4: Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item.
DRX cycles
RAN2 agreed not to enhance the DRX cycle length configurations for NTN system. In terms of measurement requirements for an NTN UE, there is no impact to RAN4 spec.
Proposal 5: No change is expected in assumptions of DRX cycle lengths when defining RRM requirements
Conclusions
In this paper we provide analysis on general aspects for NR NTN RRM related discussions. 
Proposal 1: Reuse the side conditions specified in R15 for NR NTN UE measurement requirements. 
Proposal 2: Network configured timing difference information between serving and target cell is considered when defining HO requirements for an NTN UE.
Proposal 3: Reuse the measurement capability requirements in terms of the maximum number of monitored cells, specified in R15, for NTN NR UEs.
Proposal 4: Specify if needed, NR NTN UE measurement gap capability requirements based on the outcome of R17 measurement gap enhancement work item.
Proposal 5: No change is expected in assumptions of DRX cycle lengths when defining RRM requirements
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