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[bookmark: _Ref174151459][bookmark: _Ref189809556]Introduction
In this contribution, we further discuss neighbour cell measurement enhancement aspects based on agreements made in last meeting.
Discussion
Neighbour cell measurements before RLF for NB-IOT 
1.1.1 RSRP-based trigger 

From 36.331, the configuration of RSRP-based neighbor cell measurement before RLF for NB-IoT is copied as below:
	-- ASN1START

SystemInformationBlockType3-NB-r13 ::=	SEQUENCE {
	cellReselectionInfoCommon-r13			SEQUENCE {
//the unrelated part is skipped//
	]],
	[[	connMeasConfig-r17					ConnMeasConfig-NB-r17	OPTIONAL,	-- Need OR
		t-Service-r17						TimeOffsetUTC-r17				OPTIONAL	-- Need OR
	]]
}
//the unrelated part is skipped//
ConnMeasConfig-NB-r17 ::= SEQUENCE {
	s-MeasureIntra-r17		NRSRP-Range-NB-r14,
	s-MeasureInter-r17		NRSRP-Range-NB-r14	OPTIONAL,	-- Need OP
	neighCellMeasCriteria-r17		SEQUENCE {
				s-MeasureDeltaP-r17		ENUMERATED {dB6, dB9, dB12, dB15},
				t-MeasureDeltaP-r17		ENUMERATED {s15, s30, s45, s60}
			}	OPTIONAL	-- Need OR

}

-- ASN1STOP




RSRP-based measurement trigger will not be very useful in NTN scenario, considering the connMeasConfig-r17 above is optional IE, it could be left to NW whether to configure it or not:  
[bookmark: _Ref126750117]for NB-IoT, it is up to NW whether to configure Rel-17 NRSRP-based trigger for neighboring measurement in RRC-connected mode.

1.1.2 Time-based trigger 

In RAN2#120e meeting, we made following agreement which is appliable to NB-IoT:
	1. For NB-IoT, quasi-earth fixed cells,
a. we support a trigger for neighbour cell measurements based on T-service 
b. UE shall start intra/inter frequency measurement in connected mode before the t-Service if present. The exact time to start measurements in connected mode before t-Service can be left to UE implementation” 
c. RAN2 will not specify the condition of stopping UE measurement before t-Service
2. [bookmark: _Hlk126749823]For earth-moving cell, the UE derives when loss of coverage of current cell happens (how to derive this information is FFS)
3. For earth-moving cell, UE shall start intra/inter frequency measurements in RRC connected mode before losing coverage. The exact time to start measurements can be left to UE implementation



T-service based trigger has been agreed for (quasi)earth fixed cell. however, we notice the event of serving cell stop covering current area can happen not only for quasi earth-fixed cell, but also for earth moving cell. because according to TR38.821, feeder link switch is to switch the feeder link (SRI) between different NTN GWs toward the same satellite. This may be due to e.g. maintenance, traffic offloading, or (for LEO) due to the satellite moving out of visibility with respect to the current NTN GW. These reasons for feeder link switch are valid not only for quasi- earth fixed cell but also for earth moving cell. 


For NB-IOT, triggering neighbour cell measurement based on T-service is applicable to both quasi-earth fixed cell and earth-moving cell scenarios


moreover, T-Service-r17 is already included in system information and can be informed to UE. there is no need of extra signalling. UE behaviour can be further specified.

RAN2 confirm no need to specify extra signalling rather than re-use T-Service-r17 


For NB-IOT, UE should keep the connection to serving cell as long as possible, hence, as long as serving cell is available, there is no need to trigger RLF, we see no reason to use the neighbour cell time information (start time) to trigger measurement before RLF 

For NB-IOT, no need to use the start time of neighbour cell for neighbor cell measurement enhancement 



1.1.3 Location-based trigger 

For earth moving cell case, we agreed that the UE derives when loss of coverage of current cell happens (how to derive this information is FFS). One solution is to derive time when the coverage will be lost. For earth moving cell, different UEs will move out of the serving cell coverage at different time. it might be possible for UE to calculate when it will be out of coverage, however, it more more straight forward to use location-based trigger in this case, coverage will be lost if UE is far away from the moving cell centre.

Besides, location-based trigger is not only useful for earth moving cell, but it is also useful for earth-fixed cell to cover the case where UE moves out of the coverage. 

for NB-IOT, agree to introduce location-based trigger of connected mode measurement for both earth fixed and earth moving cell


1.1.4 Combination of trigger types

In our understanding, RSRP-based trigger might be not used, and time-based and location-based triggers are for different use cases, then can be used independently. 

All trigger types (time-based, location-based and legacy RSRP-based) for neighbour cell measurement before RLF are used independently 

Neighbour cell measurement enhancement for eMTC
In past RAN2 meetings and also last RANP, it has been discussed extensively whether the objective of neighbour cell measurement enhancement is applicable to eMTC or not. 

When neighbour cell measurement linked to RLF, only NB-IOT has predicable RLF, because there is no support of HO, RLF will happen e.g., at the time when serving cell stop to serve the coverage area or when UE is moving too far away from cell centre. Hence network can configure time or location-based trigger for neighbour cell measurement before RLF. Differently from NB-IOT case, HO /CHO is supported for eMTC, then RLF for eMTC only covers unpredictable radio link issues, hence there is no way network could configure neighbour cell measurement trigger before RLF, instead we use the cell stop time and distance condition for CHO configuration. So in our understanding that triggering neighbour cell measurement before RLF is intended for NB-IoT but not for eMTC. 

No need to support neighbour cell measurements and corresponding measurement triggering before RLF for eMTC over NTN


Other than this, companies may want to enhance S_measure. however, enhancement on S-measure is not even agreed or discussed in NR NTN. But we can discuss based on contribution


triggering neighbour cell measurement can be discussed in the context of  measurement configuration or CHO procedure

Summary
[bookmark: OLE_LINK3]Regarding the objective “Support of neighbour cell measurements and corresponding measurement triggering before RLF, using Rel 17 (TN) NB-IoT, eMTC as a baseline”, we discuss some details and propose: 


For NB-IOT over NTN:
1. for NB-IoT, it is up to NW whether to configure Rel-17 NRSRP-based trigger for neighboring measurement in RRC-connected mode.

For NB-IOT, triggering neighbour cell measurement based on T-service is applicable to both quasi-earth fixed cell and earth-moving cell scenarios
RAN2 confirm no need to specify extra signalling rather than re-use T-Service-r17 
For NB-IOT, no need to use the start time of neighbour cell for neighbor cell measurement enhancement 
for NB-IOT, agree to introduce location-based trigger of connected mode measurement for both earth fixed and earth moving cell
All trigger types (time-based, location-based and legacy RSRP-based) for neighbour cell measurement before RLF are used independently 


For eMTC over NTN:
No need to support neighbour cell measurements and corresponding measurement triggering before RLF for eMTC over NTN

triggering neighbour cell measurement can be discussed in the context of  measurement configuration or CHO procedure

