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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 last meeting, and the performance part was initially discussed. In this contribution, we provide our views on test case scope of this WI.
2. Discussion
One essential objective in this WI is to introduce neighbour cell satellite information which is missing in Rel-17 frame work. For Rel-17 IoT NTN performance discussion, RAN4 only define test case involving neighbour cell measurement for intra-frequency GEO case [2] [3]. Thus, since neighbour cell assistance information is introduced in SIBXX, it is straightforward to add the test case back which is suspended in Rel-17 due to lacking of neighbour cell assistance information.
Proposal 1: Define test cases which are suspended in Rel-17 [2][3] due to lack of neighbour cell assistant information.
In addition to above missing test case, provide our analysis on whether to introduce test cases for enhancement introduced in Rel-18 WI. Based on the progress made in core requirements, following objective/enhancement are identified:
IDLE mode:
	Location-based measurement triggering [NB/eMTC]
	Time-based measurement triggering [NB/eMTC]
CONNECTED mode:
Location-based measurement triggering [NB/eMTC]
	Time-based measurement triggering [NB/eMTC]
	CHO [eMTC]
	GNSS re-acquisition [NB/eMTC]
For above objective/enhancement, we provide our analysis on necessity of defining test case in following part:
IDLE mode-Location-based measurement triggering [NB/eMTC]
IDLE mode-Time-based measurement triggering [NB/eMTC]
For IDLE mode time and location triggered measurement, similar as NR NTN, test case shall be defined to verify that UE can trigger measurement on time. For time-based measurement triggering, it refers to measurement triggering before t-service which only apply to earth fixed Cell. 
CONNECTED mode-Location-based measurement triggering [NB/eMTC]
Similar as IDLE mode, test case for location-based measurement triggering in Connected mode shall be defined for both NB and eMTC for earth moving and earth fixed cell.
CONNECTED mode-time-based measurement triggering [NB/eMTC]
For time-based measurement triggering, there is still open issues in core part discussion. For NB-IoT, it is preferred not to define detailed requirements for intra-frequency inter-satellite measurement and inter-frequency measurement. In this case, it is only possible to define test case for intra-frequency intra-satellite measurement. However, it is not the targeting scenario for neighbour cell measurement in the real scenario. For eMTC, it is straightforward to define test case to verify the requirement similar as IDLE mode.
CHO [eMTC]
For CHO, it is enhanced in Rel-18 that time/location triggering can be configured independently with RSRP threshold. Thus, corresponding test cases shall be defined for when configured with condEventD1 and condEventT1.
GNSS re-acquisition [NB/eMTC]
For GNSS re-acquisition, in core part discussion, it is well understood that the measurement delay could be longer due to GNSS fix. However, it is still under discussion whether to define detailed requirement with GNSS fix. From our understanding, the performance of GNSS fix is not in the scope of RAN4 requirements. And regarding the performance of other RRM requirements, the performance can be guaranteed by dedicated test cases. Thus, it seems no need to define specific test cases for GNSS re-acquisition.
Based on analysis above, we proposed to define test cases to verify the performance of enhancement introduced in Rel-18 IoT NTN based on following table.
Proposal 2: Define test cases to verify the performance of enhancement introduced in Rel-18 IoT NTN based on following table I.

Table I. Test case for Rel-18 IoT NTN
	Requirements 
	NB/eMTC

	IDLE: Time-based measurement triggering
	NB/eMTC

	IDLE: Location-based measurement triggering
	NB/eMTC

	CONN: Location-based measurement triggering [NB/eMTC]

	NB/eMTC

	CONN: Time-based measurement triggering
	eMTC

	CHO configured with condEventD1
	eMTC

	CHO configured with condEventT1
	eMTC



For frequency selection for measurement in connected mode for NB-IoT NTN, RAN2 reached following agreements in last meeting.
1. For NB-IoT NTN, it is up to UE implementation which frequencies to be measured/prioritized in RRC_CONNECTED

Similar as TN NB-IoT, as discussed in Release 17 NB-IoT enhancement, it up to UE to choose the frequency to performance neighbour cell measurement. In the performance discussion, RAN4 agreed to define inter-frequency test case and UE can obtain the frequency information via SIB [4].
	Sub-topic 2-1 Test cases for neighbour cell measurement for NB-IoT
Issue 2-1: Whether and how to define test cases for inter-frequency neighbour cell measurement for NB-IoT
Agreement:
· Define inter-frequency neighbour measurement test cases with the serving cell in anchor carrier, and state in the test cases that the target carrier frequency information is provided to the UE to ensure that UE has the context of the target carrier frequency.




Thus, for NB-IoT NTN, similarly the reasonable approach is that UE choose the frequency indicated in the SIB with ephemeris information provided in SIB xx.
Observation 1: For NB-IoT neighbour cell measurement in connected mode, it is reasonable that UE choose the frequency indicated in the SIB with ephemeris information provided in SIB xx. 
Based on observation 1, through it is up to UE to choose the frequency as agreed in RAN2, it is still possible to define corresponding test cases (intra-frequency inter-satellites and inter-frequency) in RAN4 when the target frequency information is indicated in the SIB with ephemeris information provided in SIB xx.
Proposal 3: For NB-IoT NTN, define test cases for inter-frequency neighbour cell measurement when the target frequency information is indicated in the SIB with ephemeris information provided in SIB xx.
Another issue is about whether to consider additional margin for location related test cases for earth moving cell. The issue is also under discussion in NR NTN. For earth moving cell, how to determine the trajectory is controversial. Thus, for this particular issue, IOT NTN can wait for the conclusion in NR NTN.
Proposal 4: Regarding whether to consider additional margin for location related test cases for earth moving cell, conclusion in NR NTN can be reused.
3. Conclusions
Proposal 1: Define test cases which are suspended in Rel-17 [2][3] due to lack of neighbour cell assistant information.
Proposal 2: Define test cases to verify the performance of enhancement introduced in Rel-18 IoT NTN based on following table I.
Table I. Test case for Rel-18 IoT NTN
	Requirements 
	NB/eMTC

	IDLE: Time-based measurement triggering
	NB/eMTC

	IDLE: Location-based measurement triggering
	NB/eMTC

	CONN: Location-based measurement triggering [NB/eMTC]

	NB/eMTC

	CONN: Time-based measurement triggering
	eMTC

	CHO configured with condEventD1
	eMTC

	CHO configured with condEventT1
	eMTC



Observation 1: For NB-IoT neighbour cell measurement in connected mode, it is reasonable that UE choose the frequency indicated in the SIB with ephemeris information provided in SIB xx. 
Proposal 3: For NB-IoT NTN, define test cases for inter-frequency neighbour cell measurement when the target frequency information is indicated in the SIB with ephemeris information provided in SIB xx.
Proposal 4: Regarding whether to consider additional margin for location related test cases for earth moving cell, conclusion in NR NTN can be reused.
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