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Introduction
In RAN4# 101-bis-e a WF on NTN RRM measurement requirements was approved [1]. In this contribution we develop topics on measurement requirements which were agreed to continue study in RRM measurement part in the WF.
Discussion
Issue 1-5: Cell Service Time
	Issue 1-5-1: Measurement based on Cell Service Time
Companies’ views are not much different from each other. The following is suggested to agree on principles that can be found from most of the comments.
Agreement:
· UE in RRC Idle/Inactive mode shall be able to detect, measure, and evaluate neighbour cells before a serving cell stops serving the area, if Serving cell service time information is broadcasted and applicable, regardless of whether the distance condition based on serving cell reference location or the legacy Srxlev/Squal condition are met. When to start detection, measurement, and evaluation is up to UE implementation.
· FFS whether UE shall start the detection, measurement and evaluation on neighbour cells at the time when the legacy S/R criteria are met, e.g. serving cell RSRP is worse than threshold.
· The above does not apply when the time span from the last slot of SI transmission within SI modification period where the broadcasting of ‘serving cell stop time’ is started to the first slot when the cell is scheduled to stop serving the area according to the broadcasted information is less than Tdetect,NR_Intra and K*Tdetect,NR_Inter. Tdetect,NR_Intra, K, and Tdetect,NR_Inter are FFS.



To our understanding, a UE shall try best to start the detection, measurement and evaluation on neighbour cells upon still adequate time till expiry of serving cell service time. 
Proposal 1: UE shall start the detection, measurement and evaluation on neighbour cells prior to S/R criteria evaluation. We don’t see any strong reason to ‘UE shall start the detection, measurement and evaluation on neighbour cells at the time when the legacy S/R criteria are met, e.g. serving cell RSRP is worse than threshold.’

Issue 1-6: Neighbour/Target Cell/Satellite Information Acquisition
	Issue 1-6-1: If valid neighbour/target cell’s timing information in terms of validity or accuracy is not provided to UE,
Agreement:
· RAN4 to discuss whether and how to define “availability of valid target satellite information as side condition” in RAN4#102 e-meeting if RAN2 reply LS is received.
· It is recommended companies provide details on the following aspects as well:
· How to use the availability information, if defined, e.g. for differentiating requirements depending on the availability or for defining requirement applicability rule
· Whether the above is only for measurement or both measurement and mobility
· Whether the above is only for RRC Connected mode or irrespective of RRC state

Conclusion:
The following can be discussed based on contributions in RAN4 #102 e-meeitng.
· Whether specify UE behavior whether the UE stops RRM measurements and reporting once the validity timer is expired (i.e., new or additional ephemeris information is not available within the associated validity duration).




Quote answer in Reply LS: R2-2201884 as follows:
	Questions-4: What would be the expected UE behavior from the perspective of handover, measurement, and measurement reporting if any or all of the information listed above is not provided to the UE by a serving cell or if any of all of the provided information cannot be used by the UE because, e.g. the validity timer expires? If the answer is dependent on satellite types, e.g. GSO and NGSO, and RRC state, what would be the answers to the respective satellite types?

RAN2 answer: RAN2 assumes all the information needed for measurement and handover would be provided to the UE by the network. If any of the information is not available or is not valid, then the UE would have to acquire the system information of the target or neighbor cell which is not desirable from handover interruption time point of view.




It’s clear that If UE is unable to acquire necessary information, it has to detect SSB and acquire SI of the neighbor satellites, the extra measurement time is expected. If number of neighbor satellites is more than one, the extra total measurement time is longer and mobility chance may be lost. If necessary, the extra measurement time shall be shortened. 
Meanwhile, timing maybe more critical for UE to estimate, some gaps for timing detection is needed to detect and maintain the detection on neighbor cells.
Proposal 2: RAN4 shall evaluate the extra measurement time in case of no valid necessary information from the serving cell, If the time is long enough to impact mobility, the extra measurement time shall be specified.
Proposal 3: Measurement configurations: SMTCs or MGs shall be limited when no valid necessary information from the serving cell.  e.g. duration of SMTC and MGL shall be set longer than a threshold [3], [4]ms.
Issue 1-7: RRM Spec Documentation

Formally, NTN ( Non terrestrial network) = GEO, MEO, LEO, HAPS, ATG. Right now, at least in RRM, GEO and LEO are discussed as reference case. 
Once we start tech. spec. for satellites, if we use NTN, we must be aware of the potential risk to mess up with HAPS, instead the ‘NTN’ requirements are applicable only for UE capable of GEO/MEO/LEO UEs.
Proposal 4: Specify the applicability section like 
· New sections defined in Rel-17 NTN WI are applicable for UE capable of satellite access node (i.e., GEO/LEO, we can use the capability if RAN2 introduced)
· Existing sections defined are applicable for UE capable of HAPS gNB (not sure there is a capability for UE for HAPS). 


Signalling characteristics
Right now, Beam management including radio link monitoring, link recovery procedures has not been discussed extensively.
	Issue 1-8-1: Requirements related to Signalling Characteristics
Agreement:
· The following requirements in Signalling Characteristics are not relevant to NTN.
· Interruption: no other active cells that can be interrupted by the other cell in NTN
· SCell activation
· UL carrier re-configuration
· NE-DC/NR-DC PSCell addition
· PSCell change
· UL spatial relation switch
· For the following requirements, the legacy requirements are reused in NTN.
· Active BWP switch
· UE-specific CBW change
· (Note) Detailed text can be modified to reflect NTN specific updates made by RAN1/2.
· FFS on the following candidates to enhance RLM and Link Recovery requirements.
· Modification of hypothetical PDCCH formats for SSB and/or CSI-RS based RLM and BFD
· Modification of BLER_out/in
· Introducing an intermediate BLER between BLER_out and BLER_in
· Modification of Evaluation period
· (Note) FR2 RRM requirements are not yet considered.



Proposal 5: No need to change or add BLER.
The fact that power level or power quality can maintain a limited range of variation flat can help beam managers rest before cell serving time expires. In a normal scenario, beam quality will always be sufficient once the satellite has covered the UE in terms of link budget analysis. In this manner, it’s not necessary to keep frequent RLM and BFD. Also, if time and location assistance CHOs are supported, the time and location imply serving cell’s radio link quality can be maintained before the threshold on time and location. 
Proposal 6:  Add scaling factor K on TEvaluate_out_SSB and TEvaluate_in_SSB. 
Table 8.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1
	[bookmark: _Hlk513850563]Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P)  K TSSB)
	Max(100, Ceil(5  P)  K  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P)  K Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  K  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P)  K  TDRX
	Ceil(5  P)  K  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



Where, K= [2] for GEO an LEO Earth-fixed satellite; K= [1] for LEO Earth-moving satellite.

Summary
Proposal 1: UE shall start the detection, measurement and evaluation on neighbour cells prior to S/R criteria evaluation. We don’t see any strong reason to ‘UE shall start the detection, measurement and evaluation on neighbour cells at the time when the legacy S/R criteria are met, e.g. serving cell RSRP is worse than threshold.’
Proposal 2: RAN4 shall evaluate the extra measurement time in case of no valid necessary information from the serving cell, If the time is long enough to impact mobility, the extra measurement time shall be specified.
Proposal 3: Measurement configurations: SMTCs or MGs shall be limited when no valid necessary information from the serving cell.  e.g. duration of SMTC and MGL shall be set longer than a threshold [3], [4]ms.
Proposal 4: Specify the applicability section like 
· New sections defined in Rel-17 NTN WI are applicable for UE capable of satellite access node (i.e., GEO/LEO, we can use the capability if RAN2 introduced)
· Existing sections defined are applicable for UE capable of HAPS gNB (not sure there is a capability for UE for HAPS). 

Proposal 5: No need to change or add BLER.
Proposal 6:  Add scaling factor K on TEvaluate_out_SSB and TEvaluate_in_SSB. 
Table 8.1.2.2-1: Evaluation period TEvaluate_out_SSB and TEvaluate_in_SSB for FR1
	Configuration
	TEvaluate_out_SSB (ms) 
	TEvaluate_in_SSB (ms) 

	no DRX
	Max(200, Ceil(10  P)  K TSSB)
	Max(100, Ceil(5  P)  K  TSSB)

	DRX cycle≤320ms
	Max(200, Ceil(15  P)  K Max(TDRX,TSSB))
	Max(100, Ceil(7.5  P)  K  Max(TDRX,TSSB))

	DRX cycle>320ms
	Ceil(10  P)  K  TDRX
	Ceil(5  P)  K  TDRX

	NOTE:	TSSB is the periodicity of the SSB configured for RLM. TDRX is the DRX cycle length.



Where, K= [2] for GEO an LEO Earth-fixed satellite; K= [1] for LEO Earth-moving satellite.
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