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1. Introduction
In RAN#101bis-e meeting, RAN4 has some discussion on measurement requirement for NR NTN, and the WF on NR NTN RRM requirements was approved in [1]. In this contribution, we discuss the measurement related requirements for NR NTN and provide our proposals.
2. Discussion
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:
1. 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.
a) 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.
2. 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.


According to RAN2 agreement in [2], the legacy cell selection/selection in NR is the baseline in NTN idle mode procedure, and before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal). Thus, if the serving cell service time is broadcasted by NW, when the legacy S/R criteria are met, e.g. serving cell RSRP is worse than the configured threshold, UE shall start the detection, measurement and evaluation on neighbour cells. 
	Agreements in RAN2#116bis-e:
Before the stop-time based measurements are triggered, the UE measurements follow Legacy behaviour (i.e., based on Srxlev/Squal) and there is no measurement relaxation.




Proposal 1: In NTN idle/inactive mode, if the serving cell service time is broadcasted and applicable, the 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.
Measurement requirements with multiple SMTCs
The multiple SMTCs in one frequency layer was introduced by RAN2 is aimed to address the propagation delay difference issue due to the different type of satellite. And according to RAN2 conclusions, in NW-based solution, the network can configure up to 2 SMTCs in parallel for one frequency layer, and the UE should use all of them as there is no switching between or activation/deactivation of configured SMTCs, and UE can optionally support 4 SMTCs in parallel. Since it is essential for UEs to support 2 SMTCs in parallel, and the measurement requirements for 4 SMTCs in parallel would be extremely complicated by considering the overlapping cases. Considering the work load and the last core meeting, the measurement delay requirement with multiple SMTCs is defined assuming UEs support 2 SMTCs in parallel.
Proposal 2: The measurement requirements with multiple SMTCs is defined assuming UEs support 2 SMTCs in parallel.
Gapless measurement with multiple SMTCs
For the measurement without gap on the frequency layer with multiple SMTCs, if the SMTCs are too close or partial overlapping, UE may not have the capability to perform the measurements continuously or simultaneously, as shown in figure 1. Considering the UE capability on continuously or simultaneously measurements, the minimum distance for two SMTC in parallel should be defined. If the 2 SMTCs are partially overlapping in time domain or the minimum distance is less than 5ms, the 2 SMTC occasions can be considered as colliding. If the time gap between 2 SMTCs in parallel is smaller than the minimum distance, UE can drop the measurement on one of the SMTC if UE is not capable to perform continuously or simultaneously measurements, and the delay requirement for the measurement without gap should be extended by a scaling factor.


Figure 1: 2 SMTCs are overlapping
Proposal 3: Two SMTC occasions in parallel are defined as colliding (overlapping) if the 2 SMTCs are partially overlapping in time domain or the minimum distance is less than 5ms.
Proposal 4: For gapless measurement, if SMTCs in parallel are colliding (overlapping), the delay requirement for measurement without gap should be extended by a scaling factor of 2.
Gap-based measurement with multiple SMTCs
When UE performs the measurements with gap on the two configured SMTCs with different offset due to service link propagation delay difference, single gap pattern is not able to cover the 2 SMTCs with different offset, and UE is expected to be configured with 2 gap patterns for the measurements, as shown in figure 2. Similar to the proximity condition for concurrent gaps, the minimum distance for two gap occasions should be defined. If the 2 gap occasions are partially overlapping in time domain or the minimum distance is less than 5ms, the 2 gap occasions can be considered as colliding. If the time gap between 2 gap occasions is smaller than the minimum distance, the delay requirement for the measurement with gap should be extended by a scaling factor.


Figure 2: Gap-based measurement with multiple SMTCs
Proposal 5: For gap-based measurement, UE is expected to be configured with 2 independent gap patterns for the measurements on 2 SMTCs in parallel.
Proposal 6: Two gap occasions are defined as colliding (overlapping) if the two gap occasions are partially overlapping in time domain or the minimum distance is less than 5ms.
Proposal 7: For gap-based measurement, if gap occasions are colliding (overlapping), the delay requirement for measurement with gap should be extended by a scaling factor of 2.
3. Conclusion
In this contribution, we discussed the measurement related requirements for NTN system and our observation and proposals are provided as follows:
Proposal 1: In NTN idle/inactive mode, if the serving cell service time is broadcasted and applicable, the 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: The measurement requirements with multiple SMTCs is defined assuming UEs support 2 SMTCs in parallel.
Proposal 3: Two SMTC occasions in parallel are defined as colliding (overlapping) if the 2 SMTCs are partially overlapping in time domain or the minimum distance is less than 5ms.
Proposal 4: For gapless measurement, if SMTCs in parallel are colliding (overlapping), the delay requirement for measurement without gap should be extended by a scaling factor of 2.
Proposal 5: For gap-based measurement, UE is expected to be configured with 2 independent gap patterns for the measurements on 2 SMTCs in parallel.
Proposal 6: Two gap occasions are defined as colliding (overlapping) if the two gap occasions are partially overlapping in time domain or the minimum distance is less than 5ms.
Proposal 7: For gap-based measurement, if gap occasions are colliding (overlapping), the delay requirement for measurement with gap should be extended by a scaling factor of 2.
4. Reference
[1]	R4-2202637	WF on NR NTN RRM requirements, Qualcomm
[2]	Report of 3GPP TSG RAN2#116bis-e meeting
Microsoft_Visio___1.vsdx
SMTC#1
SMTC#2
SMTC#1
SMTC#2
SMTC#1
SMTC#2
SMTC period =20ms
UE may drop the measurement on one of the SMTC if UE is not capable to perform continuously measurements if the time gap between 2 SMTCs is less than 5ms



image3.emf
SMTC#1 SMTC#2 SMTC#1 SMTC#2 SMTC#1 SMTC#2

SMTC period =20ms

MG#1 MG#2 MG#1 MG#2

MGRP =40ms


Microsoft_Visio___2.vsdx
SMTC#1
SMTC#2
SMTC#1
SMTC#2
SMTC#1
SMTC#2
SMTC period =20ms
MG#1
MG#2
MG#1
MG#2
MGRP =40ms



image1.emf
T3: The time when 

the serving cell 

service stops

T1: The time when the 

legacy S/R criteria are 

met, e.g. serving cell 

RSRP is worse than the 

configured threshold

T2: The time when UE 

starts measurements 

on neighbour cells 

before the serving cell 

stops covering the 

current area, which is 

up to UE 

implementation

Time


Microsoft_Visio___.vsdx
T3: The time when the serving cell service stops
T1: The time when the legacy S/R criteria are met, e.g. serving cell RSRP is worse than the configured threshold
T2: The time when UE starts measurements on neighbour cells before the serving cell stops covering the current area, which is up to UE implementation
Time



image2.emf
SMTC#1 SMTC#2 SMTC#1 SMTC#2 SMTC#1 SMTC#2

SMTC period =20ms

UE may drop the measurement on one of the 

SMTC if UE is not capable to perform 

continuously measurements if the time gap 

between 2 SMTCs is less than 5ms


