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1. Introduction
The Rel-18 WID IoT NTN enhancements was approved in [1] to improve the mobility/throughput/GNSS operation performance compared with Rel-17 IoT NTN. The core part was completed in previous meeting, and the performance part was initially discussed. In this contribution, we provide our views on remaining issues for performance part of the WID.
2. Discussion
The test case list is agreed in last meeting as captured in [2]. For measurement in connected mode for NB-IoT, following TCs are agreed:
	Category
	Titlle 
	Tag
	Volunteer
	Draft target date

	Measurement Procedure in CONN
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-1
	Huawei
	[bookmark: OLE_LINK94]Phase 2 (2024.05)

	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-2
	
	

	Measurement Procedure in CONN with time/location triggering 
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering
	NB-CONN-1T
	
	

	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering
	NB-CONN-2D
	
	



However, for the third TC (time-based triggering), based on the previous agreements, it seems that the exact measurement delay triggered by t-service cannot be verified. The related agreements are shown as follows:
	RAN4#108b R4-2317395

Issue 3-3-2: Time-based triggering Neighbour cell measurements in connected mode for eMTC – Trigger
Agreement: 
· Trigger is defined as Max (Tidentify_intra_UE cat M1, Tidentify_inter_UE cat M1)

RAN4#109 R4-2321577
Issue 1-2-2: For NB/eMTC, time-based triggering, the exact time for UE to start the measurement 
no consensus to capture the exact time for UE to start measurement in RAN4 spec




It could be observed that Ttrigger is only defined for eMTC where the measurement delay is deterministic. For NB-IoT, since the measurement delay for intra-frequency inter-satellite and inter-frequency is variable according to the scheduling, thus we can not define Ttrigger for NB-IoT. It is only defined that UE shall start measurement before Ttrigger and the exact time is up to UE implementation.
Observation 1: The exact time to start measurement before Ttrigger for NB-IoT is up to UE implementation. 
Thus, the behaviour cannot be verified in the TC. Thus, it is proposed not to define TC for time-triggered measurement in connected mode for NB-IoT. Consequently, it is suggested to define TC for location-triggered measurement for intra-frequency case.
Proposal 1: Not to define TC for time-triggered measurement in connected mode for NB-IoT, and define TC for location-triggered measurement for intra-frequency case, as follows:
	Category
	Titlle 
	Tag
	Volunteer
	Draft target date

	Measurement Procedure in CONN
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-1
	Huawei
	Phase 2 (2024.05)

	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-2
	
	

	Measurement Procedure in CONN with time/location triggering 
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering
	NB-CONN-1T
	
	

	
	HD-FDD InterIntra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering
	NB-CONN-2D
	
	



Regarding the margin for location-based TC for earth moving cell, it is agreed to follow NR NTN conclusion. The following conclusion is achieved [3]. 
	Issue 4-4: NTN to NTN location-based measurement initiation for cell reselection in earth-moving cell
Agreement: (online agreement)
· For location triggered cell reselection measurement for earth moving cell, a margin of X meters for determining the distance between UE and reference location is added. X = [80]m



However, whether to define TC for earth moving cell with margin of 80 m shall be further discussed. It is well known that constant ephemeris is used in the test cases. For earth moving cell, if there is multiple reference location with different epoch time, it is not clear whether and how UE can estimate the reference location between two epoch time with one constant ephemeris. 
Observation 2: For earth moving cell, it is not clear whether and how UE can estimate the reference location between two epoch time with one constant ephemeris.
Proposal 2: Further discuss whether to define test case for location-based measurement in earth moving cell considering one constant ephemeris is used. 
For another objectives in this WI which is the GNSS re-acquisition, it is not concluded on whether to define TC.
	Issue 2-4-1: For eMTC, test case with GNSS gap
<Wayforward>
· FFS RAN4 to introduce tests as follows for verify the GNSS measurement when the GNSS gaps overlaps with the mobility measurement gaps for eMTC, considering selecting a short GNSS gap length to make test practical:
· Subtest 1: gaps are colliding and GNSS measurements are performed and neighbour cell measurements are not performed. 
· Subtest 2: GNSS measurement is completed and UE performs neighbour cell measurements. 



For subtest 1, it is not clear how to verify the behaviour that the neighbour cell measurement are “Not performed”. Besides, in current test setup, UE location is provided via AT command, whether UE is not required to obtain GNSS. Thus, it is not clear whether the UE will perform normal GNSS acquisition within the GNSS gap if the UE location is available via AT command.
For subtest 2, same view as above. But if the procedure is to be verified, RAN4 can design corresponding TC to verify that behaviour of “UE perform measurement”. For instance, NW can configure a GNSS gap much longer than the duration needed as reported by UE in GNSS-PositionFixDuration. Then UE shall report RACH after completing the GNSS fix. T2 starts when UE has performed RACH procedure, from which point the measure gap shall apply and UE shall perform measurement normally. The target neighbour cell is turned on at T2, and UE shall be able to report measurement report with delay less than Tidentify from T2.
Proposal 3: For GNSS re-acquisition, if the performance of measurement after early termination is to be verified, following test steps can be considered:
· NW trigger GNSS measurement gap from T1. The configured GNSS gap length is longer than UE reported GNSS-PositionFixDuration.
· T2 starts when UE has performed RACH procedure after GNSS fix. The target neighbour cell is turned on at T2.
· UE shall be able to report measurement report with delay less than Tidentify from T2.


3. Conclusions
Observation 1: The exact time to start measurement before Ttrigger for NB-IoT is up to UE implementation. 
Proposal 1: Not to define TC for time-triggered measurement in connected mode for NB-IoT, and define TC for location-triggered measurement for intra-frequency case, as follows:
	Category
	Titlle 
	Tag
	Volunteer
	Draft target date

	Measurement Procedure in CONN
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-1
	Huawei
	Phase 2 (2024.05)

	
	HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage
	NB-CONN-2
	
	

	Measurement Procedure in CONN with time/location triggering 
(new)
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering
	NB-CONN-1T
	
	

	
	HD-FDD InterIntra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering
	NB-CONN-2D
	
	


Observation 2: For earth moving cell, it is not clear whether and how UE can estimate the reference location between two epoch time with one constant ephemeris.
Proposal 2: Further discuss whether to define test case for location-based measurement in earth moving cell considering one constant ephemeris is used. 
Proposal 3: For GNSS re-acquisition, if the performance of measurement after early termination is to be verified, following test steps can be considered:
· NW trigger GNSS measurement gap from T1. The configured GNSS gap length is longer than UE reported GNSS-PositionFixDuration.
· T2 starts when UE has performed RACH procedure after GNSS fix. The target neighbour cell is turned on at T2.
· UE shall be able to report measurement report with delay less than Tidentify from T2.
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