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1. Introduction
Follow the approved test case list format[1] in last RAN4 meeting, we propose a test case list for inter-frequency measurement as well.

Dimensions need to be considered for designing test cases:
1) EN-DC and SA

2) FR1 and FR2

3) TDD and FDD (FR2 only on TDD)

4) DRX or non-DRX

5) Per-UE gap or per-FR gap (we put those tests into same section)

6) With SSB index reading or without SSB index reading

Combinations for inter-frequency in single FR or inter-FR measurement: 
a) UE operating on LTE cell+FR1 NR cell to measure FR2 NR cell
b) UE operating on LTE cell + FR2 NR cell to measurement FR1 NR cell

Note: in this combination if it’s per-FR MG UE, effective MGRP based measurement could be verified in a) and per-FR MG based measurement could be verified by b).

c) UE operating on FR1 NR cell to measure FR1 NR cell

d) UE operating on FR2 NR cell to measure FR2 NR cell

Note: inter-FR measurement functionality can be verified in EN-DC a) and b), otherwise the TC number will be huge.
Also, take into account the principle sent out by chairman, the test case list is as in section 2.

	1. SSB index reading is verified under FDD in FR1 

Intel comment: for inter-frequency measurement, SSB index requirements are always needed for all the TDD/FDD cases.
2. Measurement gap is verified in inter-frequency tests depending on UE capability

3. DRX is verified under TDD only (try not to double cases) with 40ms cycle in FR1 and 640ms in FR2 (single value per FR)

4. Single AoA (or two pre-defined AoA-s) is considered as baseline in OTA tests (do not double cases with two sets of AoA configurations)

5. Beam peak direction is assumed (do not double cases by additionally test other direction assumptions)

6. Synchronous target cell is assumed for TDD while asynchronous target cell is assumed for FDD cases.


2. Test case list
2.1. EN-DC event triggered reporting tests
No SSB index reading (TDD/FDD, DRX/non-DRX, per-UE/per-FR gap)
	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	MG type
	Fading

	1.1
	EN-DC with NR PSCell in FR1 and target cell in FR2 


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell (FR1)+ 1 target NR Cell (FR2)
	LTE: TDD
NR PScell: TDD

NR target cell TDD
	PScell:30k/40M
Target cell: 120k/100M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.2
	EN-DC with NR PSCell in FR2 and target cell in FR1 TDD

	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 TDD)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 30k/40M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.3
	EN-DC with NR PSCell in FR2 and target cell in FR1 FDD


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 FDD)
	LTE: TDD

NR PScell: TDD

NR target cell FDD
	PScell: 120k/100M 

Target cell: 15k/10M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.4
	EN-DC with NR PSCell in FR1 and target cell in FR2 with DRX


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell (FR1)+ 1 target NR Cell (FR2)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell:30k/40M

Target cell: 120k/100M
	DRX 40ms
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.5
	EN-DC with NR PSCell in FR2 and target cell in FR1 TDD with DRX


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 TDD)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 30k/40M
	DRX 640ms
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.6
	EN-DC with NR PSCell in FR2 and target cell in FR1 FDD with DRX


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 FDD)
	LTE: TDD

NR PScell: TDD

NR target cell FDD
	PScell: 120k/100M 

Target cell: 15k/10M
	DRX 640ms
	no
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN


With SSB index reading (TDD/FDD, DRX/non-DRX, per-UE/per-FR gap)
	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	MG type
	Fading

	1.7
	EN-DC with NR PSCell in FR1 and target cell in FR2 


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell (FR1)+ 1 target NR Cell (FR2)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell:30k/40M

Target cell: 120k/100M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.8
	EN-DC with NR PSCell in FR2 and target cell in FR1 TDD


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 TDD)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 30k/40M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.9
	EN-DC with NR PSCell in FR2 and target cell in FR1 FDD


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 FDD)
	LTE: TDD

NR PScell: TDD

NR target cell FDD
	PScell: 120k/100M 

Target cell: 15k/10M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.10
	EN-DC with NR PSCell in FR1 and target cell in FR2 with DRX


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell (FR1)+ 1 target NR Cell (FR2)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell:30k/40M

Target cell: 120k/100M
	DRX 40ms
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.11
	EN-DC with NR PSCell in FR2 and target cell in FR1 TDD with DRX


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 TDD)
	LTE: TDD

NR PScell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 30k/40M
	DRX 640ms
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN

	1.12
	EN-DC with NR PSCell in FR2 and target cell in FR1 FDD with DRX


	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell (FR2)+ 1 target NR Cell (FR1 FDD)
	LTE: TDD

NR PScell: TDD

NR target cell FDD
	PScell: 120k/100M 

Target cell: 15k/10M
	DRX 640ms
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	LTE: AWGN

NR: AWGN


2.2. SA event triggered reporting tests
No SSB index reading (TDD/FDD, DRX/non-DRX, per-UE/per-FR gap)

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	MG type
	Fading

	2.1
	SA with NR PCell in FR1 and target cell in FR1 TDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: TDD

NR target cell TDD
	Pcell:30k/40M

Target cell: 30k/40M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.2
	SA with NR PCell in FR1 and target cell in FR1 FDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: FDD

NR target cell FDD
	Pcell: 15k/10M 

Target cell: 15k/10M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.3
	SA with NR PCell in FR2 and target cell in FR2
	Verify reporting delay
	OTA
	2 cells: 1 NR PCell (FR2)+ 1 target NR Cell (FR2)
	NR Pcell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 120k/100M
	Non-DRX
	no
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.4
	SA with NR PCell in FR1 and target cell in FR1 TDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: TDD

NR target cell TDD
	Pcell:30k/40M

Target cell: 30k/40M
	DRX 40ms
	no
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	
	
	
	
	
	
	
	
	
	
	

	2.5
	SA with NR PCell in FR2 and target cell in FR2
	Verify reporting delay
	OTA
	2 cells: 1 NR PCell (FR2)+ 1 target NR Cell (FR2)
	NR Pcell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 120k/100M
	DRX 640ms
	no
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN


With SSB index reading (TDD/FDD, DRX/non-DRX, per-UE/per-FR gap)

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	MG type
	Fading

	2.6
	SA with NR PCell in FR1 and target cell in FR1 TDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: TDD

NR target cell TDD
	Pcell:30k/40M

Target cell: 30k/40M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.7
	SA with NR PCell in FR1 and target cell in FR1 FDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: FDD

NR target cell FDD
	Pcell: 15k/10M 

Target cell: 15k/10M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.8
	SA with NR PCell in FR2 and target cell in FR2
	Verify reporting delay
	OTA
	2 cells: 1 NR PCell (FR2)+ 1 target NR Cell (FR2)
	NR Pcell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 120k/100M
	Non-DRX
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.9
	SA with NR PCell in FR1 and target cell in FR1 TDD

	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell (FR1)+ 1 target NR Cell (FR1)
	NR Pcell: TDD

NR target cell TDD
	Pcell:30k/40M

Target cell: 30k/40M
	DRX 40ms
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN

	2.10
	SA with NR PCell in FR2 and target cell in FR2
	Verify reporting delay
	OTA
	2 cells: 1 NR PCell (FR2)+ 1 target NR Cell (FR2)
	NR Pcell: TDD

NR target cell TDD
	PScell: 120k/100M 

Target cell: 120k/100M
	DRX 640ms
	yes
	Per-UE MG and per-FR MG(for capable UE only)
	NR: AWGN


3. Conclusion
Follow the approved test case list format[1] in last RAN4 meeting, we propose a test case list for inter-frequency measurement as well.
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