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1. Introduction
For NR RRM requirements of intra-frequency measurements, we should define corresponding test cases to verify them correctly. Under the scope of intra-frequency cell-search and measurements, duplex mode, sync/async, DRX, SSB index reading, gaps and scheduling availability should be considered when defining test cases step by step. In this paper we provide the test cases list for NR SA/EN-DC intra-frequency cell search and L1 measurements.
2. Test case list
2.1. EN-DC event triggered reporting tests
Without gap, no index reading

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps (with/without interruption)
	Fading

	1.1
	EN-DC with NR PSCell in FR1 

	Verify reporting delay
	Conducted
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR1)
	LTE: TDD
NR: TDD
	30k/40M
	Non-DRX
	no
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.2
	EN-DC with FDD NR PSCell in FR1 (Sub-3GHz band)

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

NR: FDD
	15k/10M
	Non-DRX
	no
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.3
	EN-DC with NR PSCell in FR1 with DRX

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

NR: TDD
	30k/40M
	DRX 320ms/ 1280ms
	no
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.4
	EN-DC with NR PSCell in FR2


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	Non-DRX
	no
	Without gap

With interruption
	LTE: AWGN

NR: fading

	1.5
	EN-DC with NR PSCell in FR2 with DRX

	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	DRX 320ms/ 1280ms
	no
	Without gap

With interruption
	LTE: AWGN

NR: fading


Without gap, with index reading

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps (with/without interruption)
	Fading

	1.6
	EN-DC with NR PSCell in FR1 

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

NR: TDD
	30k/40M
	Non-DRX
	Yes
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.7
	EN-DC with FDD NR PSCell in FR1 (Sub-3GHz band)

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

NR: FDD
	15k/10M
	Non-DRX
	Yes
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.8
	EN-DC with NR PSCell in FR1 with DRX

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

NR: TDD
	30k/40M
	DRX 320ms/ 1280ms
	Yes
	Without gap

Without interruption
	LTE: AWGN

NR: AWGN

	1.9
	EN-DC with NR PSCell in FR2


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	Non-DRX
	Yes
	Without gap

With interruption
	LTE: AWGN

NR: fading

	1.10
	EN-DC with NR PSCell in FR2 with DRX

	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	DRX 320ms/ 1280ms
	Yes
	Without gap

With interruption
	LTE: AWGN

NR: fading


With gaps, no index reading (target SSB-s are not in the active BWP)
	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	1.11
	EN-DC with NR PSCell in FR1 


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

NR: TDD
	30k/40M
	Non-DRX
	no
	With per-UE gaps
MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.12
	EN-DC with FDD NR PSCell in FR1 (Sub-3GHz band)

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

NR: FDD
	15k/10M
	Non-DRX
	no
	With per-UE gaps
MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.13
	EN-DC with NR PSCell in FR1 with DRX

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

NR: TDD
	30k/40M
	DRX 320ms/ 1280ms
	no
	With per-UE gaps
MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.14
	EN-DC with NR PSCell in FR2


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	Non-DRX
	no
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	LTE: AWGN

NR: fading

	1.15
	EN-DC with NR PSCell in FR2 with DRX

	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	DRX 320ms/ 1280ms
	no
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	LTE: AWGN

NR: fading


With gaps, with index reading (target SSB-s are not in the active BWP)

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	1.16
	EN-DC with NR PSCell in FR1 

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

NR: TDD
	30k/40M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.17
	EN-DC with FDD NR PSCell in FR1 (Sub-3GHz band)

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

NR: FDD
	15k/10M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.18
	EN-DC with NR PSCell in FR1 with DRX

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

NR: TDD
	30k/40M
	DRX 320ms/ 1280ms
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	LTE: AWGN

NR: AWGN

	1.19
	EN-DC with NR PSCell in FR2


	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	LTE: AWGN

NR: fading

	1.20
	EN-DC with NR PSCell in FR2 with DRX

	Verify reporting delay
	OTA
	3 cells: 1 LTE PCell + 1 NR PSCell + 1 NR Cell (FR2)
	TDD
	120k/100M
	DRX 320ms/ 1280ms
	Yes
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	LTE: AWGN

NR: fading


2.2. SA event triggered reporting tests
Without gap, no index reading

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	2.1
	SA NR in FR1
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	Non-DRX
	no
	Without gap


	AWGN

	2.2
	SA FDD NR in FR1 (sub-3GHz band)
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	FDD
	15k/ 10M
	Non-DRX
	no
	Without gap


	AWGN

	2.3
	SA NR in FR1 with DRX
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	DRX 320ms/ 1280ms
	no
	Without gap


	AWGN

	2.4
	SA NR in FR2


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	Non-DRX
	no
	Without gap


	fading

	2.5
	SA NR in FR2 with DRX

	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	DRX 320ms/ 1280ms
	no
	Without gap


	fading


Without gap, with index reading

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	2.6
	SA NR in FR1
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	Non-DRX
	Yes
	Without gap


	AWGN

	2.7
	SA FDD NR in FR1 (sub-3GHz band)
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	FDD
	15k/ 10M
	Non-DRX
	Yes
	Without gap


	AWGN

	2.8
	SA NR in FR1 with DRX
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	DRX 320ms/ 1280ms
	Yes
	Without gap


	AWGN

	2.9
	SA NR in FR2


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	Non-DRX
	Yes
	Without gap


	fading

	2.10
	SA NR in FR2 with DRX

	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	DRX 320ms/ 1280ms
	Yes
	Without gap


	fading


With gaps, no index reading (target SSB-s are not in the active BWP)

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	2.11
	SA NR in FR1
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	Non-DRX
	no
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.12
	SA FDD NR in FR1 (sub-3GHz band)
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	FDD
	15k/ 10M
	Non-DRX
	no
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.13
	SA NR in FR1 with DRX
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	DRX 320ms/ 1280ms
	no
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.14
	SA NR in FR2


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	Non-DRX
	no
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	fading

	2.15
	SA NR in FR2 with DRX


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	DRX 320ms/ 1280ms
	no
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	fading


With gaps, with index reading (target SSB-s are not in the active BWP)

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	2.16
	SA NR in FR1
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.17
	SA FDD NR in FR1 (sub-3GHz band)
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	FDD
	15k/ 10M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.18
	SA NR in FR1 with DRX
	Verify reporting delay
	Conducted
	2 cells: 1 NR PCell + 1 NR Cell (FR1)
	TDD
	30k/ 40M
	DRX 320ms/ 1280ms
	Yes
	With per-UE gaps

MGL: 6ms

MGRP: 40ms
	AWGN

	2.19
	SA NR in FR2


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	Non-DRX
	Yes
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	fading

	2.20
	SA NR in FR2 with DRX


	Verify reporting delay
	OTA
	2 cells: 1 NR PCell + 1 NR Cell (FR2)
	TDD
	120k/ 100M
	DRX 320ms/ 1280ms
	Yes
	With per-UE gaps

MGL: 5.5ms

MGRP: 20ms
	fading


2.3. Scheduling availability tests for intra-frequency RRM

	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	3.1
	Scheduling availability tests for intra-frequency measurements with different SCS on FR1
	Verify interruption during restricted time period
	Conducted
	1 cell
	TDD
	30k/ 40M
	Non-DRX
	No
	Without gap
	AWGN

	3.2
	Scheduling availability tests for intra-frequency measurements on FR2
	Verify interruption during restricted time period
	OTA
	1 cell
	TDD
	120k/ 100M
	Non-DRX
	No
	Without gap

	Fading




2.4. Per-FR gap tests for NR
We propose to test per-FR gaps in inter-frequency tests instead of intra-frequency test cases.
2.5. Intra-frequency CA tests (verifying kca for event triggered reporting)
	#
	Test category
	Test purpose/requirement tested
	Main Parameters

	
	
	
	Type
	Cell layout
	Duplex mode
	SSB SCS/ channel BW
	DRX
	SSB index reading
	With/ without gaps
	Fading

	4.1
	CA test for SCells in FR1
	Verify reporting delay
	Conducted 
	3 cells: 1 NR PCell in FR1 + 2 NR SCells in FR1
	TDD
	30k/ 40M
	Non-DRX
	no
	Without gap
	AWGN

	4.2
	FFS: CA test for SCells in FR2
	Verify reporting delay
	OTA 
	FFS: 3 cells: 1 NR PCell in FR2 + 2 NR SCells in FR2
Note: this deployment may violate the 2tp restriction.
	TDD
	120k/ 100M
	Non-DRX
	no
	Without gap
	Fading 

	
	
	
	
	
	
	
	
	
	
	


3. Conclusion
Under the scope of intra-frequency cell-search and measurements, duplex mode, sync/async, DRX, SSB index reading, gaps and scheduling availability should be considered when defining test cases step by step. In this paper we provide the test cases list for NR SA/EN-DC intra-frequency cell search and L1 measurements.
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