3GPP TSG-RAN4 Meeting #106		R4-2300393
Athens, Greece, 27th  Feb. – 3rd  March, 2023

Agenda item:			10.5.6
Source:	MediaTek Inc.
Title:	Discussion on test cases for IoT NTN
Document for:	Discussion
Introduction
In this contribution, our views are provided for RRM test cases for IoT NTN.
General considerations on RRM tests
NB-IoT operation mode.
According to the latest WID [2], the following operation mode is limited to standalone operation.The specification work of this WI shall:
· Be limited to FDD requirements applicable for NB1/NB2 and Cat-M1 UE categories (HD-FDD and FD-FDD for Cat-M1), and to standalone operation.

[bookmark: _Ref126232047][bookmark: _Ref127552097]Proposal 1: RAN4 to introduce test cases for NB-IoT over NTN operating in standalone mode. (Instead of In-Band mode)

Test cases related to neighbor cell measurement
As discussed in our companion paper in [3], the satellite assistance information of neighbour cells will not be provided in SIB in Rel-17 UE. Thus some test cases involving neighbour cell measurements will not be applicable for Rel-17 UEs, e.g. IDLE mode re-selections. The initial analysis is provided on whether the neighbour cell measurement is involved in the tests and the corresponding satellite information is not available, as listed in the RRM test cases as in the  section 3. 
However, it may need to dicuss whether the previous RAN4 agreement is also applied for GSO. For GSO, statellite information for neighbor cell is not critical as NGSO for Doppler estimation. Besides, unlike NR, in LTE UE will search the cell timing without SMTC, and the timing will not vary in the GEO. Thus RAN4 can consider to still apply the existing requriement for GEO, even if the satellite assistance information of neighbour cells in system information is not provided.  
[bookmark: _Ref127552103]Proposal 2: Test cases related to neighbour cell measurement are not applicable for R17 UEs in NGSO. Still applicable for GSO. 
 
Test case for UE not dropping of UL resources, when the timing advance is decreasing from one segment to the next segment

One test case proposal intended to test UE dropping of UL resources when the timing advance is decreasing from one segment to the next segment. However, according to TS 38.211, the transmission gap is provided regardless the timing advance is increasing or decreasing. Section 5.3.4, TS 36.211 for PUSCH is excerpted below for convenience.  Thus, to test UE not dropping in certain condition was not specified in RAN1. <Section 5.3.4, TS 36.211>
For BL/CE UEs communicating over NTN, for PUSCH transmission, for frame structure type 1, after a transmission duration of  time units (which may include subframes that are not BL/CE UL subframes), a transmission gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH, according to the single UE capability ue-CE-NeedSegmentedPrecompensationGaps, as specified in 3GPP TS 36.331 [9]. The quantity  is provided by higher layers, and the quantity  is configured by higher layers based on the UE capability, if signalled.

[bookmark: _Ref127552115]Observation 1: UE not dropping of UL resources when the timing advance is decreasing from one segment to the next segment is not specified in RAN1 specification.
[bookmark: _Ref127552105]Proposal 3: RAN4 not to define test cases for UE not dropping of UL resources when the timing advance is decreasing from one segment to the next segment. 
RRM test case list 
List of Tests for IoT NTN for NB-IoT
The following test cases list for IoT NTN is based on WF [1], while some test has been revised for standalone operation, as proposed in Proposal 1. 
	
	
	
	#
	(for information) impacted by satellite info is not available for neighbour cell for R17 

	RRC_IDLE state
	Cell Re-Selection
	HD – FDD Intra frequency case for UE Category NB1 in normal coverage
	NB 1-1
	Yes

	
	
	HD – FDD Inter frequency case for UE Category NB1 in normal coverage
	NB 1-2
	Yes

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with serving cell RRM measurement relaxation
	NB 1-3
	Yes

	
	
	HD – FDD Intra frequency case for UE Category NB1 Standalone mode in normal coverage with UE specific DRX
	NB 1-4
	Yes

	RRC CONNECTED Mode Mobility
	NA
	NA
	n.a.
	

	RRC Connection Control
	RRC Re-establishment
	HD-FDD Intra-frequency RRC Re-establishment for UE category NB1 in Standalone mode under enhanced coverage
	NB 2-1
	Yes

	
	
	HD-FDD Inter-frequency RRC Re-establishment for UE category NB1 in Standalone mode under normal coverage
	NB 2-2
	Yes

	
	Random Access
	Contention Based Random Access Test for UE category NB1 UEs Standalone mode in normal coverage
	NB 2-3
	No

	
	
	Contention Based Random Access Test for UE category NB1 UEs Standalone mode in Enhanced Coverage
	NB 2-4
	No

	
	
	Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs Standalone mode in Enhanced Coverage
	NB 2-5
	No

	Timing 
	UE Transmit Timing
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under normal coverage
	NB 3-1
	No

	
	
	HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE Standalone mode under enhanced coverage
	NB 3-2
	No

	
	UE Timing Advance
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Normal Coverage
	NB 3-3
	No

	
	
	HD-FDD UE Timing Advance Adjustment Accuracy Test for UE Category NB1 in Standalone Mode under Enhance Coverage
	NB 3-4
	No

	Signaling characteristic 
	RLM
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in normal coverage
	NB 4-1
	No

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for UE category NB1 Standalone mode in enhanced coverage
	NB 4-2
	No

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Enhanced Coverage
	NB 4-3
	No

	
	
	HD-FDD Radio Link Monitoring Test for In-sync with DRX for UE Category NB1 Standalone mode in Normal Coverage
	NB 4-4
	No

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
	NB 4-5
	No

	
	
	HD-FDD Radio Link Monitoring Test for In-sync without DRX for UE Category NB1 Standalone mode in Enhanced Coverage
	NB 4-6
	No

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 Standalone mode in Normal Coverage
	NB 4-7
	No

	
	
	HD-FDD Radio Link Monitoring Test for Out-of-sync without DRX for UE Category NB1 guard band mode in Enhanced Coverage
	NB 4-8
	No

	Measurement Performance Requirements
	channel quality reporting accuracy
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under normal coverage
	NB 5-1
	No

	
	
	HD-FDD Downlink channel quality reporting accuracy for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-2
	No

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under normal coverage
	NB 5-3
	No

	
	
	HD-FDD Downlink channel quality reporting accuracy on non-anchor carrier for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-4
	No

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under normal coverage
	NB 5-5
	No

	
	
	HD-FDD Downlink channel quality reporting accuracy in RRC_CONNECTED for UE Category NB1 Standalone mode under enhanced coverage
	NB 5-6
	No



List of Tests for IoT NTN for Cat-M1
The following test cases list for IoT NTN is based on WF [1].
	
	
	
	#
	(for information) impacted by satellite info is not available for neighbour cell for R17

	RRC_IDLE state
	Cell Re-Selection
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage 
	M1 1-1
	Yes

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage
	M1 1-2
	Yes

	
	
	E-UTRAN FDD – FDD Inter frequency case for Cat-M1 UE in normal coverage 
	M1 1-3
	Yes

	
	
	E-UTRAN HD – FDD Inter frequency case for Cat-M1 UE in normal coverage
	M1 1-4
	Yes

	
	
	E-UTRAN FDD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-5
	Yes

	
	
	E-UTRAN HD – FDD Intra frequency case for Cat-M1 UE in normal coverage with serving cell RRM measurement relaxation
	M1 1-6
	Yes

	
RRC CONNECTED Mode Mobility
	Handover and Conditional Handover
	E-UTRAN FDD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition
	M1 2-1
	No

	
	
	E-UTRAN HD-FDD Intra frequency handover for Cat-M1 UEs in CEModeA without SFN acquisition
	M1 2-2
	No

	
	
	E-UTRAN FDD inter frequency handover for Cat-M1 UEs in CEModeA
	M1 2-3
	No

	
	
	E-UTRAN HD-FDD inter frequency handover for Cat-M1 UEs in CEModeA
	M1 2-4
	No

	
	
	E-UTRAN FDD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-5
	No

	
	
	E-UTRAN HD-FDD Intra frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-6
	No

	
	
	E-UTRAN FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-7
	No

	
	
	E-UTRAN HD-FDD inter frequency conditional handover for Cat-M1 UEs in CEModeA
	M1 2-8
	No

	RRC Connection Control
	RRC Re-establishment
	E-UTRAN FD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-1
	Yes

	
	
	E-UTRAN HD-FDD Intra-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-2
	Yes

	
	
	E-UTRAN FD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-3
	Yes

	
	
	E-UTRAN HD-FDD Inter-frequency RRC Re-establishment for Cat-M1 UE in CEModeA
	M1 3-4
	Yes

	
	Random Access
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage
	M1 3-5
	No

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Normal Coverage
	M1 3-6
	No

	
	
	E-UTRAN FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage
	M1 3-7
	No

	
	
	E-UTRAN HD-FDD Contention Based Random Access Test for Cat-M1 UEs in Enhanced Coverage
	M1 3-8
	No

	Timing 
	UE Transmit Timing
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	M1 4-1
	No

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	M1 4-2
	No

	
	
	E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	M1 4-3
	No

	
	
	E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	M1 4-4
	No

	
	UE Timing Advance
	E-UTRAN FDD Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	M1 4-5
	No

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test for Cat-M1 UE in CEModeA
	M1 4-6
	No

	
	
	E-UTRAN FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	M1 4-7
	No

	
	
	E-UTRAN HD-FDD UE Timing Advance Adjustment Accuracy Test in CEModeB
	M1 4-8
	No

	Signaling characteristic 
	RLM
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	M1 5-1
	No

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	M1 5-2
	No

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync for Cat-M1 UE in CEMode A
	M1 5-3
	No

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync for Cat-M1 UE in CEMode A
	M1 5-4
	No

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A
	M1 5-5
	No

	
	
	E-UTRAN FD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A
	M1 5-6
	No

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for Out-of-sync in DRX for Cat-M1 UE in CEMode A
	M1 5-7
	No

	
	
	E-UTRAN HD-FDD Radio Link Monitoring Test for In-Sync in DRX for Cat-M1 UE in CEMode A
	M1 5-8
	No

	Measurement Procedure
	Event triggered reporting
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	M1 6-1
	Yes

	
	
	E-UTRAN FDD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
	M1 6-2
	Yes

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in asynchronous cells for Cat-M1 UE in CEModeA
	M1 6-3
	Yes

	
	
	E-UTRAN HD-FDD intra-frequency event triggered reporting under fading propagation conditions in synchronous cells for Cat-M1 UE in CEModeA in DRX
	M1 6-4
	Yes

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA
	M1 6-5
	Yes

	
	
	E-UTRAN FDD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used
	M1 6-6
	Yes

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 with discontinuous MPDCCH monitoring in CEModeA
	M1 6-7
	Yes

	
	
	E-UTRAN HD-FDD Inter-frequency event triggered reporting under fading propagation conditions in asynchronous cells for UE category M1 in CEModeA when DRX is used
	M1 6-8
	Yes

	Measurement Performance Requirements
	RSRP accuracy
	FD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
	M1 7-1
	Yes

	
	
	HD-FDD RSRP Intra frequency case for Cat-M1 UE in CEModeA
	M1 7-2
	Yes

	
	
	FD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA
	M1 7-3
	Yes

	
	
	HD-FDD RSRP Inter frequency case for Cat-M1 UE in CEModeA
	M1 7-4
	Yes

	
	channel quality reporting accuracy
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A
	M1 7-5
	No

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode A
	M1 7-6
	No

	
	
	E-UTRAN FD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B
	M1 7-7
	No

	
	
	E-UTRAN HD-FDD Downlink channel quality reporting accuracy for UE Category M1 in CE Mode B
	M1 7-8
	No



[bookmark: _Ref127552108]Proposal 4: RAN4 to work split based on the above test case list provided for NB-IoT and Cat-M1. 
Summary
The observations and proposals in this contribution are summarized:
Proposal 1: RAN4 to introduce test cases for NB-IoT over NTN operating in standalone mode. (Instead of In-Band mode).
Proposal 2: Test cases related to neighbour cell measurement are not applicable for R17 UEs in NGSO. Still applicable for GSO.
Observation 1: UE not dropping of UL resources when the timing advance is decreasing from one segment to the next segment is not specified in RAN1 specification.
Proposal 3: RAN4 not to define test cases for UE not dropping of UL resources when the timing advance is decreasing from one segment to the next segment.
Proposal 4: RAN4 to work split based on the above test case list provided for NB-IoT and Cat-M1.
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