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Introduction
[bookmark: _Ref118374994]In this contribution, the potential RRM test case list on IoT NTN enhancement is provided. 
RRM test case list for NB-IoT
2.1 Postponed cases: lack of neighbor cell ephemeris providing 
In the previous IoT NTN WI LTE_NBIOT_eMTC_NTN_req, inter-frequency test cases were postponed due to the lack of neighbor cell ephemeris providing in R17, and those can be introduced in this WI. The related test cases are summarized as below for NB-IoT and eMTC respectively. 

Table 1A. Test case for Inter frequency for NB-IoT over NTN (A.13)
	RRC_IDLE state
	Cell Re-Selection
(A.13.1.1)
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage

	RRC Connection Control
	RRC Re-establishment
(A.13.3.1)
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage




[bookmark: _Ref149829881]Proposal 1: Introduce inter-frequency test cases, which were postponed by the previous WI.
[bookmark: _Ref149829885]
Similarly, due to the lack of neighbor cell ephemeris, current intra-frequency tests are only applicable to GSO. The NGSO configuration can be also added to the existing test cases. The related test cases are summarized as below for NB-IoT and eMTC respectively.  

Table 2A. Adding NGSO config. on existing TCs for NB-IoT over NTN (A.13)
	RRC_IDLE state
	Cell Re-Selection
(A.13.1.1)
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX

	RRC Connection Control
	RRC Re-establishment
(A.13.3.1)
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage

	
	
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage



[bookmark: _Ref157613757]Proposal 2: Introduce NGSO configuration for the existing intra-frequency test cases.

2.2 NB: connected mode measurement
For R18, NB-IoT NTN supports neighbour cell measurement in CONNNECTED mode, and the following test cases can be introduced. 
Table 3. Test case for NB-IoT over NTN (A.13)
	Measurement Procedure
	neighbour cell measurement in CONNECTED mode
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage

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


[bookmark: _Ref149829887]Proposal 3: For NB-IoT, introduce test cases for neighbour cell measurement in CONNNECTED mode.

2.3 Impact on Location and time-based measurements 
On top of the above test case, time-based and location-based measurement triggering are also supported in IDLE mode, CONN mode. The NR NTN test cases can be taken as reference. The potential test case list is provided below for discussion. RAN4 can further discuss how to reduce the number of tests based on the following list. 

	t-Service
Time information on when a NTN quasi-Earth fixed cell is going to stop serving the area it is currently covering, as specified in TS 36.304 [4].

	t-ServiceStartNeigh
Time information on when an NTN quasi-Earth fixed neighbour cell is going to start serving the area covered by the current serving cell.



Table 4A. Test case for NB-IoT over NTN (A.13)
	RRC_IDLE state
	Cell Re-Selection
(A.13.1.1)
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage, time-based triggering

	
	
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage, location-based triggering

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage, time-based triggering

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage, location-based triggering

	Measurement Procedure
	neighbour cell measurement in CONNECTED mode
	[TBD: HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering]

	
	
	HD-FDD Intra-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, location-based triggering

	
	
	[TBD: HD-FDD Inter-frequency neighbour cell measurement for UE category NB1 in standalone mode under normal coverage, time-based triggering]

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



[bookmark: _Ref149829890]Proposal 4: RAN4 to further discuss the test case list and whether and how to reduce the number of test cases for time-based / location-based triggering cell reselection, connected mode measurement. 
RRM test case list for eMTC
As noted in the agreed WF#1 in [3] and the draft report of R5#101 meeting [2], the R5 R18 IoT NTN WI (i.e. the “baseline” requirement discussed in the previous R4 WI) will mainly focus on NB-IoT NTN  for the RRM test cases in TS 36.521-4 (v18.0.0), and once there is clear industry commercialization deployment plan for eMTC NTN in the future, eMTC NTN could be well covered and polished in the future released versions for TS 36.521-4. Thus, for the R4 RRM concerning R18 IoT NTN enh WI, it is recommended to follow the same principle. This will prevent an excessive focus on enhancement test cases for eMTC in the absence of established baseline test cases as defined in R5.
[bookmark: _Ref159256854]Observation 1: R5 RRM test cases in R18 IoT NTN will mainly focus on NB-IoT NTN.
[bookmark: _Ref159256773]Proposal 5: The R4 RRM test cases for R18 IoT NTN enh WI in TS 36.133 will mainly focus on NB-IoT NTN, and once there is clear industry commercialization deployment plan for eMTC NTN in the future, eMTC NTN could be well covered and polished in the future released versions for TS 36.133. 
Work split on Test cases 
The below Work Split draft is proposed for discussion
	
	Requirements 
	NB/eMTC
	Volunteer


	Adding NBR satellite info
	inter-frequency test cases with NBR satellite info. provided
	NB
	

	Adding NGSO configuration
	Add NGSO config. on existing intra-frequency test cases: IDLE, Timing
	NB
	

	CONN for NB
	CONN measurement for NB
	NB
	

	Time/location-based enhancement
	IDLE: Time-based measurement triggering
	NB
	

	
	IDLE: Location-based measurement triggering
	
	

	
	CONN: Location-based measurement triggering 
	NB
	

	
	[CONN: Time-based measurement triggering]
	
	


[bookmark: _Ref157613761]Proposal 6: RAN4 to discuss the test case work split for IoT NTN enh. 
Summary
The observations and proposals in this contribution are summarized:
Proposal 1: Introduce inter-frequency test cases, which were postponed by the previous WI.
Proposal 2: Introduce NGSO configuration for the existing intra-frequency test cases.
Proposal 3: For NB-IoT, introduce test cases for neighbour cell measurement in CONNNECTED mode.
Proposal 4: RAN4 to further discuss the test case list and whether and how to reduce the number of test cases for time-based / location-based triggering cell reselection, connected mode measurement.
Observation 1: R5 RRM test cases in R18 IoT NTN will mainly focus on NB-IoT NTN.
Proposal 5: The R4 RRM test cases for R18 IoT NTN enh WI in TS 36.133 will mainly focus on NB-IoT NTN, and once there is clear industry commercialization deployment plan for eMTC NTN in the future, eMTC NTN could be well covered and polished in the future released versions for TS 36.133.
Proposal 6: RAN4 to discuss the test case work split for IoT NTN enh.
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