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[bookmark: _Ref481671177]Introduction
In this paper, our view on general RRM measurement requirements is provided, including TN-NTN mobility in CONNECTED mode, acquiring target cell measurement information, multiple SMTCs in NTN.
TN-NTN mobility in CONNECTED mode
On open issue discussed in the last meeting is whether to define the requirement for TN-NTN mobility in CONNCED mode [1]. Issue 1-1-4 TN-NTN
· Agreements:
· …..
· For RRC Connected
· Define measurement/mobility requirements within NTN
· FFS whether to define measurement/mobility requirements for TN-NTN

In connected mode, gap will be needed for measurements, and the NTN gap design is still under discussion and not clear at this stage. Besides, in RAN2#115-e [2], the connected mode TN-NTN mobility is down prioritized. 
3.	RAN2 down priorities further enhancements for connected mode for Rel-17 for TN-NTN mobility
Thus, it suggests RAN4 to down prioritize the measurement/mobility requirements for TN-NTN in CONNECTED mode.
[bookmark: _Ref85625119]Observation 1: Gap involves in CONNECTED mode. The TN-NTN mobility requirement will depend on the NTN gap design.  
[bookmark: _Ref85625132]Proposal 1: RAN4 to down prioritize the measurement/mobility requirements for TN-NTN in CONNECTED mode.
Neighbour/Target Cell Measurement Information Acquisition
In the last meeting, RAN4 agreed to develop RRM requirements assuming the relevant target cell information will be provided by serving cell [1]. Issue 1-2-2 Neighbour/Target Cell Information Acquisition
Agreement:
· 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.

However, if the target cell information is broadcasted in SIB, then the NTN UE will need to read serving cell’s SIB more frequently than as legacy TN UE, as the target cell information needs to be updated from time to time, i.e. every 10 secs, depending on RAN1’s discussion. 
[bookmark: _Ref85625122]Observation 2: If the target cell information is broadcasted in SIB, then the NTN UE will need to read serving cell’s SIB more frequently than as legacy TN UE during performing measurements. 
Thus, it proposes to allow SIB reading time in the measurement period for the neighbouring cell measurements. For example, the SIB reading time, , is proposed to be included in the measurement period, TSSB_measurement_period. 
[bookmark: _Ref68096034][bookmark: _Ref78797126]Proposal 2: If the neighbouring cell measurement information is broadcasted in SIB, the SIB reading time should be included in the measurement period for neighbouring cell measurements.
Multiple SMTCs in NTN
In RAN2#115-e, RAN2 agreed it is up to 4 SMTCs with different offsets can be configured in one MO with the same ssbFrequency [2]. RAN2#113-bis-e
· -	The multiple SMTC configurations are enabled by introducing different new offsets in addition to the legacy SMTC configuration. FFS how the offsets will be managed/signalled.

RAN2#115-e
· The specific maximum number of SMTC configuration in one measurement object with the same ssbFrequency can be 4. And a LS will be sent to RAN4 to confirm the conclusion.


In order to define the corresponding measurement requirement, there could be two different UE behaviours as the follows. 

UE Behavior#1: A sharing factors is introduced for the multiple SMTCs. 
The measurement period of each SMTCs are extended by the sharing factor. UE is allowed to measure one SMTC every SMTC periodicity or DRX cycle. The benefit is to keep the legacy UE measurement complexity but it will lead to the longer measurement time.  
[image: ]
Figure 1 A sharing factor is introduced for multiple SMTCs measurements (UE behaviour #1)

UE Behavior#2: Reuse the legacy measurement period for the multiple SMTCs.  
In other words, UE will need to measure all configured SMTCs, subject to the legacy measurement period requirement. Although it can keep the legacy measurement time, but it will proportionally increase UE measurement complexity. 

[image: ]
Figure 2 Reuse the legacy measurement period (UE behaviour #2)

[bookmark: _Ref78883251][bookmark: _Ref85720275]Observation 3: If multiple SMTCs are configured and the legacy measurement period is reused, it will increase UE measurement complexity. 
[bookmark: _Ref78883258]Proposal 3: Sharing factor for multiple SMTCs in NTN can be considered in the measurement requirement. 
NTN Measurement capability in CONNECTED mode
In last meeting, regarding the total number of measurement carriers, one FFS on whether to differentiate NTN carriers and TN carriers [1].
· 	the total number of measurement carriers
· FFS whether to differentiate NTN carriers and TN carriers
In our view, the measurements on NTN frequency layers are more complicate than the legacy TN measurements, because UE needs to process neighbour cell’s measurement information, e.g. cope with the fast delay drifting of LEO in addition. Therefore, the NTN measurements cannot be treated as normal NR TN measurements, and hence a NTN-specific measurement capability will need to be specified. 
[bookmark: _Ref78883260]Proposal 4: UE shall be capable of monitoring at least K NTN carriers, where K is TBD. 
Besides, if the TN-NTN in CONNECTED mode is deprioritized, then the UE measurement capability regarding TN carrier can be removed for the NTN UE. 
[bookmark: _Ref85719291]Proposal 5: For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
Conclusion
In this contribution, The general RRM measurement requirements for NTN have been discussed. The corresponding observations and proposals are listed as the following, 
Observation 1: Gap involves in CONNECTED mode. The TN-NTN mobility requirement will depend on the NTN gap design.
Proposal 1: RAN4 to down prioritize the measurement/mobility requirements for TN-NTN in CONNECTED mode.
Observation 2: If the target cell information is broadcasted in SIB, then the NTN UE will need to read serving cell’s SIB more frequently than as legacy TN UE during performing measurements.
Proposal 2: If the neighbouring cell measurement information is broadcasted in SIB, the SIB reading time should be included in the measurement period for neighbouring cell measurements.
Observation 3: If multiple SMTCs are configured and the legacy measurement period is reused, it will increase UE measurement complexity.
Proposal 3: Sharing factor for multiple SMTCs in NTN can be considered in the measurement requirement.
Proposal 4: UE shall be capable of monitoring at least K NTN carriers, where K is TBD.
Proposal 5: For the NTN UE, the measurement capability in CONNECTED mode regarding TN carrier can be removed.
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