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1. Introduction
In this contribution we provide a test case list for NR. Since some core requirements are applicable for SA and EN-DC it is necessary to develop both variants of the testcase. Other test cases such as idle reselection are applicable to SA only. The test case list is provided in section 2.
2. Test case list
	#
	Chapter/section
	Test purpose/requirement tested
	Main Parameters
	Phase

	1
	EN-DC:36.133 8.17.2 SFTD Measurements
	Verify reporting delay
	Non-DRX
AWGN
FR1
FR2
2 cells: 1 LTE Pcell + 1 NR Pscell
Duplex mode for LTE: FDD and TDD
Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
SSB SCS (BW): 15 KHz (10 MHz), 30 KHz (10 MHz) and 120 KHz (50 MHz)
· 15 KHz for bands < 3 GHz, 30 KHz for bands between 3 and 6 GHz, and 120 KHz for FR2

	1

	2
	SA (LTE) 36.133 8.1.2.4.25/26 E-UTRAN FDD/TDD – NR SFTD Measurements
	Verify reporting delay

Verify interruptions
	Spec: 36.133 (exception)
Non-DRX
AWGN
FR1
FR2
2 cells: 1 LTE Pcell + 1 NR cell
Duplex mode for LTE: FDD and TDD
Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
SSB SCS (BW): 15 KHz (10 MHz), 30 KHz (10 MHz) and 120 KHz (50 MHz)
· 15 KHz for bands < 3 GHz, 30 KHz for bands between 3 and 6 GHz, and 120 KHz for FR2
	1

	3
	8.17.4 E-UTRA-NR Inter-RAT Measurements and 8.17.3 E-UTRA Inter-frequency Measurements
	Verify cell search delay of E-UTRA inter-frequency and NR inter-RAT frequency
	· Cells: LTE Pcell (cell1 on F1), LTE inter-frequency cell (cell2 on F2), NR PScell (cell3 on F3), non-serving NR cell (cell4 on F4)
· Cell3 is measured without gaps (cell3 SSB within BWP)
· Non-DRX
· Fading (at least cell2 and cell4 in fading)
· FR1
· FR2
· Duplex mode for LTE: FDD and TDD
· Duplex mode for NR: FDD (sub-3) and TDD (>= 3 GHz)
· SSB SCS (BW): 15 KHz (10 MHz), 30 KHz (10 MHz) and 120 KHz (50 MHz)
· 15 KHz for bands < 3 GHz, 30 KHz for bands between 3 and 6 GHz, and 120 KHz for FR2

	1

	4
	SA,EN-DC section 7.1: 38.133
	Verify UE transmit timing accuracy and also adjustment related requuirements

	· EN-DC
· 1 LTE Pcell and 1 NR PSCell
· Duplex mode for LTE: FDD and TDD
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· SA
· NR Pcell
· FDD/TDD
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· Other common parameters:
· AWGN
· non-DRX and DRX (640 ms ) 
· UL SCS: 15, 30, 60, 120
· SSB SCS: 15, 30, 120, 240 KHz
· BW: define as parameter

	1

	5
	SA, EN-DC section 7.3: 38.133
	Verify TA accuracy as function of UL SCS

	· EN-DC
· 1 LTE Pcell and 1 NR PSCell
· Duplex mode for LTE: FDD and TDD
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· SA
· NR Pcell
· FDD/TDD
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· Other common parameters:
· AWGN
· non-DRS
· UL SCS: 15, 30, 60, 120
· SSB SCS: 15, 30, 120, 240 KHz
· BW: define as parameter

	1

	6
	EN-DC section 7.5: 38.133 MTTD
	MTTD
· 7.5.3
Minimum Requirements for intra-band EN-DC 
Verify asynchronous intra-band EN-DC (Table 7.5.2-1) 

	· 1 LTE Pcell and 1 NR PSCell
· Duplex mode for LTE: FDD and TDD
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· AWGN
· non-DRX
· UL SCS: 15, 30, 60, 120
· SSB SCS: 15, 30, 120 KHz
· BW: define as parameter

	1

	7
	SA section 7.5: 38.133 MTTD
	7.5.4
Minimum Requirements for NR Carrier Aggregation
· Verify UL inter-band CA (Table 7.5.4-1) 

	· 1 NR Pcell and 1 NR SCell
· Duplex mode for NR: FDD/TDD (sub-3) and TDD (>= 3 GHz)
· AWGN
· non-DRX
· UL SCS: 15, 30, 120 KHz
· SSB SCS: 15, 30, 120 KHz
· BW: define as parameter

	2

	8
	EN-DC section 8.1: 38.133 SSB based RLM for PSCell

	8.1.2
Requirements for SSB based radio link monitoring


	Phase I tests: Verify IS and OOS 
· LTE Pcell + NR PSCell
· Non-DRX
· DRX = 40 ms
· LTE Pcell = AWGN
· NR Pscell: Fading
· SSB SCS: 15, 30 and 120 KHz
· BW: settable parameter
· 
	Phase I: Verify IS and OOS 
Phase II: scheduling restriction/impact on mobility measurements


	9
	SA section 8.1: 38.133
	SSB based RLM for PCell
· 8.1.2
Requirements for SSB based radio link monitoring


	· Phase I tests: Verify IS and OOS 
· NR PSCell
· Non-DRX
· DRX = 40 ms
· NR PScell: Fading
· SSB SCS: 15, 30 and 120 KHz
· BW: settable parameter

	Phase 1: Verify IS and OOS 
Phase 2: scheduling restriction/impact on mobility measurements


	10
	EN-DC section 8.1: 38.133
	· CSI-RS based RLM for PSCell
· 8.1.3
Requirements for CSI-RS based radio link monitoring


	Same parameters as in SSB based RLM in EN-DC

	2

	11
	SA section 8.1: 38.133
	· CSI-RS based RLM for PCell
· 8.1.3
Requirements for CSI-RS based radio link monitoring


	Same parameters as in CSI based RLM in EN-DC

	2

	12
	EN-DC section 8.2: 38.133
	8.2.1 NSA: Interruptions with EN-DC
· Verify interruption due to: 
· DRX transition, non-DRX to DRX, 
· measurements on SCC with deactivated SCell
· addition/removal of PSCell, 
· activation/deactivation of NR SCell
· Phase: all tests in phase I

	· Parameters (one combine test) for : DRX transition, non-DRX to DRX, addition/removal of Pscell for synchronous and asynchronous DC
· LTE Pcell + NR PSCell
· Parameters for: interruption under measurements on SCC
· LTE Pcell + NR PSCell + Scell
· Non-DRX
· Parameters for: activation/deactivation of NR Scell (combined with Scell activation/deactivation delay test)
· LTE Pcell + NR PSCell + Scell
· Non-DRX
· known SCell
· Common parameters:
· AWGN
· SSB SCS: 15, 30 and 120 KHz
	1

	13
	SA section 8.2: 38.133
	· 8.2.2 SA: Interruptions with Standalone NR Carrier Aggregation
· Verify interruption due to: 
· measurements on SCC, 
· activation/deactivation of NR SCell
	· Parameters: measurements on SCC 
· Pcell + SCell
· Parameters: activation/deactivation of NR Scell (combined with Scell activation/deactivation delay test)
· Pcell + Scell
· Non-DRX
· Prefer only for known SCell
· Common parameters:
· AWGN
· SSB SCS: 15, 30 and 120 KHz

	1

	14
	SA, EN-DC section 8.3: 38.133
	· 8.3.2/3 SCell Activation Delay/Deactivation Delay 
· Verify delay and interruption in the same tests; see previous slide

	· Parameters specific to activation delay:
· Scell measurement cycles = 160 ms, and 640 ms
· EN-DC tests:
· LTE Pcell +NR Pcell +NR Scell
· SA tests:
· NR Pcell +NR Scell
	1

	15
	SA,EN-DC section 9.0: 38.133
	· Verify cell search (PSS/SSS + L1 period) and L1 period without SSB time index 

	· EN-DC:
· LTE Pcell (F1) + NR PSCell (F2) + 1 NR cell (F2)
· SA:
· NR PCell (F2) + 1 NR cell (F2)
· Separate tests for:
· Non-DRX
· DRX= 1280 ms
· With gaps and without gaps
· LTE cell = AWGN
· NR cells = fading
· NR cells = use same FR
· SSB SCS: 15, 30 and 120 KHz

	1

	16
	SA,EN-DC section 9.0: 38.133
	· 9.3 NR inter-frequency measurements
· Verify cell search (PSS/SSS + L1 period) and L1 period without SSB time index 

	· EN-DC:
· LTE Pcell (F1) + NR PSCell (F2) + 1 NR cell (F3) + 1 NR cell (F4)
· SA:
· NR PCell (F1) + 1 NR cell (F2) + 1 NR cell (F3)
· Separate tests for:
· Non-DRX
· DRX= 1280 ms
· With gaps (gaps can be different compared to tests on intra-frequency)
· LTE cell = AWGN
· NR cells = fading
· NR cells = use same FR
· SSB SCS: 15, 30 and 120 KHz

	1

	17
	SA section 9.0: 38.133
	· 9.4 NR-E-UTRA Inter-RAT measurements
· Verify LTE cell search and L1 period

	· 9.4 NR-E-UTRA Inter-RAT measurements
· Verify LTE cell search and L1 period
· NR PCell (F1) + 1 LTE cell (2)
· Separate tests for:
· Non-DRX
· DRX= 1280 ms
· With gaps (6 ms/40 ms gaps)
· NR cell = AWGN
· LTE cell = fading
· SSB SCS: 15, 30 and 120 KHz

	1

	18
	SA section 4.0: 38.133
	· 4.2.2.3 Measurements of intra-frequency NR cells
· Verify cell reselection delay

	· Parameters:
· AWGN
· 2 NR cells
· DRX = 1280 ms

	2

	19
	SA section 4.0: 38.133
	· 4.2.2.4 Measurements of inter-frequency NR cells
· Verify cell reselection delay for equal and higher priorities

	· Parameters:
· AWGN
· 2 NR cells
· DRX = 1280 ms

	2

	20
	SA section 4.0: 38.133
	· 4.2.2.5 Measurements of inter-RAT E-UTRA cells
· Verify cell reselection delay for low and higher priorities
	· Parameters:
· AWGN
· NR Pcell and 1 LTE cell
· DRX = 1280 ms
	2

	21
	SA section 5.0: 38.133
	· 5.1.2.3 Measurements of intra-frequency NR cells
· Same test as in idle mode
	· Same test as in idle mode

	2

	22
	SA section 5.0: 38.133
	· 5.1.2.4 Measurements of inter-frequency NR cells
	· Same test as in idle mode

	2

	23
	SA section 5.0: 38.133
	· 5.1.2.5 Measurements of inter-RAT E-UTRA cells

	· Same test as in idle mode

	2

	24
	SA section 6.1: 38.133
	· 6.1.1.2
NR FR1 - NR FR1 Handover
· Verify HO delay 
	· Parameters:
· 2 NR cells
· AWGN
· Known target cell is higher priority than unknown cell

	2

	25
	SA section 6.1: 38.133
	· 6.1.1.4
NR FR2 - NR FR2 Handover

	· Parameters:
· 2 NR cells
· AWGN
· Known target cell is higher priority than unknown cell

	2

	26
	SA section 6.1: 38.133
	· 6.1.2.1
NR – E-UTRA Handover

	· Parameters:
· 2 cells: NR Pcell + LTE cell
· AWGN
· Known target cell is higher priority than unknown cell
	2

	27
	SA section 5.3: 36.133
	· 5.3.4
E-UTRAN - NR FR1 Handover
· Verify HO delay 

	· 2 cells: LTE Pcell + NR cell
· AWGN
· Testing known target cell is higher priority than unknown cell

	2

	28
	SA section 5.3: 36.133
	· 5.3.5
E-UTRAN - NR FR2 Handover
· Verify HO delay 

	· 2 cells: LTE Pcell + NR cell
· AWGN
· Testing known target cell is higher priority than unknown cell

	2

	29
	SA section 6.2: 38.133
	· 6.2.1
SA: RRC Re-establishment
· Verify the RRC re-establishment delay

	· Parameters:
· 2 NR cells
· AWGN
· Testing unknown cell on non-serving carrier is higher priority

	2

	30
	SA section 6.2: 38.133
	· 6.2.3.2.1
RRC connection release with redirection to NR
· Verify the RRC redirection to NR
	· Parameters:
· 2 NR cells for redirection to NR
· AWGN

	2

	31
	SA section 6.2: 38.133
	· 6.2.3.2.2
RRC connection release with redirection to E-UTRA 
· Verify the RRC redirection to E-UTRA cell

	· Parameters:
· 1 NR + 1 LTE cell for redirection to LTE
· AWGN

	2

	32
	SA,EN-DC section 6.2: 38.133
	· 6.2.2
Random access
· Verify RA: contention based and non-contention  
	· Might need separate tests for SSB and CSI-RS based measurements
· Seperate test for contention and non-contention based
· AGWN on all cells
· EN-DC:
· LTE Pcell + NR PSCell
· SA:
· NR PCell

	1

	33
	SA,EN-DC: 38.133
	· 7.x Beam management (missing)
· Verify beam failure recovery time 

	· Fading on NR cell
· EN-DC:
· LTE Pcell + NR Pscell
· SA:
· NR PCell

	2

	34
	SA-EN-DC: 36.133
	· 9.X.y1 Inter-RAT NR SS-RSRP/SS-RSRQ/SS-SINR accuracy (missing)

	
	2

	35
	SA-EN-DC: 36.133
	· .X.z1 SFTD accuracy (missing)
· Verify SFTD accuracy in EN-DC
· Verify SFTD accuracy before configured in EN-DC
· Not sure if separate tests are needed for the above two cases
	· Parameters:
· AWGN
· SSB SCS: 15, 30 and 120 KHz

	2

	36
	SA-EN-DC Section 10.0: 38.133
	· 10.1.2
Intra-frequency RSRP accuracy requirements for FR1
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	1

	37
	SA-EN-DC Section 10.0: 38.133
	· 10.1.3
Intra-frequency RSRP accuracy requirements for FR2
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 120 KHz

	1

	38
	SA-EN-DC Section 10.0: 38.133
	· 10.1.4
Inter-frequency RSRP accuracy requirements for FR1
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	1

	39
	SA-EN-DC Section 10.0: 38.133
	· 10.1.5
Inter-frequency RSRP accuracy requirements for FR2
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 120 KHz

	1

	40
	SA-EN-DC Section 10.0: 38.133
	· 10.1.6
Intra-frequency RSRQ accuracy requirements for FR1 (missing)
· Verify absolute accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	2

	41
	SA-EN-DC Section 10.0: 38.133
	· 10.1.7
Intra-frequency RSRQ accuracy requirements for FR2 (missing)
· Verify absolute accuracies 

	· AWGN
· SSB SCS: 120 KHz

	2

	42
	SA-EN-DC Section 10.0: 38.133
	· 10.1.8
Inter-frequency RSRQ accuracy requirements for FR1 (missing)
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	2

	43
	SA-EN-DC Section 10.0: 38.133
	· 10.1.9
Inter-frequency RSRQ accuracy requirements for FR2 (missing)

	· AWGN
· SSB SCS: 120 KHz

	2

	44
	SA-EN-DC Section 10.0: 38.133
	· 10.2.1
E-UTRAN RSRP measurements (missing)
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	2

	45
	SA-EN-DC Section 10.0: 38.133
	· 10.2.2
E-UTRAN RSRQ measurements (missing)
· Verify absolute and relative accuracies 

	· AWGN
· SSB SCS: 15, 30 KHz

	2

	46
	SA-ENDC Section 7: 38.133
	· 7.X.X BWP Switching (missing)
· Verify interruption on other serving cells and delay on serving cell

	
	2
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