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1.	Introduction
We present our views in the following structure.
1) Agreed Test Case Coverage for SCell Dormancy
2) Requirements and Test Methods
3) Test Framework composed of T1/T2/T3/T4
4) Test Configurations
a. Cell Configurations in terms of SSB SCS, Duplex mode, and DCI 2-6 OFDM Symbol Position
b. general key parameters
c. Cell specific key parameters for NR Cells
d. radio parameters
A test framework for “EN-DC, NR spCell in FR1, 2xSCell in FR2, DCI 2_6 within/after 3 OFDM symbols” is illustrated as a reference.
2. 	Discussion
Agreed Test Case Coverage for SCell Dormancy
· Test cases are to be defined for EN-DC and SA
· UE that supports both EN-DC and SA only need to pass tests for one of the modes of operation
· Test cases are based on dormancy switching of 1 or 2 SCells, depending on test case
· Frequency range combinations to be covered comprise: FR1 – FR1, FR2 – FR2, FR1 – FR2 
· SCS baseline configuration is same SCS for all cells across a FR
· Switching delay, switching interruption and interruption during CSI and RRM measurements are to be covered in the same test case
· The superset of DCI formats and triggering options comprises (subset may be tested as defined by test case list)
· DCI 0_1/1_1 within first 3 OFDM symbols in a slot
· DCI 0_1/1_1 after first 3 OFDM symbols in a slot
· DCI 2_6 within the first 3 OFDM symbols in a slot
· DCI 2_6 after the first 3 OFDM symbols in a slot

Requirements and Test Methods
As can be seen from the above, 4 different requirements are supposed to be tested together in the same test case, and preferably they can be assessed by counting # of missing HARQ-ACK/NACKs within specific time windows.
· #Req-1: Dormant BWP switching delay
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to SCell group transitioning back to non-dormant BWP
· # of missing HARQ-ACK/NACKs within a specific time window
· #Req-2:Interruption due to BWP switching into/out of dormancy
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to SCell in the same FR, of which the BWP stays in non-dormancy
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to PSCell in the other FR
· # of missing HARQ-ACK/NACKs within a specific time window
· #Req-3:Interruption during SSB based RRM measurements on dormant SCell group
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to SCell in the same FR, of which the BWP stays in non-dormancy
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to PSCell in the other FR
· # of missing HARQ-ACK/NACKs within a specific time window
· #Req-4:Interruption during CQI measurements on dormant SCell group
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to SCell in the same FR, of which the BWP stays in non-dormancy
· HARQ-ACK/NACKs corresponding to PDSCHs scheduled to PSCell in the other FR
· # of missing HARQ-ACK/NACKs within a specific time window

Test Framework composed of T1/T2/T3/T4
Since each test case should be able to verify 4 different requirements which are currently tested separately, its configuration and test framework can be complicated. Besides, considering that there will be 8 parent test cases having multiple sub-test cases, RAN4 should first establish a common test framework as much as possible. One of the most complicated scenarios would be the TC4 in the table below because it requires both LTE and NR cells, both FR1 and FR2 cells, 3 cells in FR2, and DRX configuration to make DUT monitor DCI 2_6. Therefore, we illustrate an example of test framework based on the TC4 scenario with Fig. 1-3.
	
	Test Case Description

	TC1
	EN-DC, NR spCell in FR1, SCell FR1, DCI 2_6 within/after 3 OFDM symbols

	TC2
	EN-DC, NR spCell in FR1, 2xSCell in FR1, DCI 0_1/1_0 within/after 3 OFDM symbols

	TC3
	EN-DC, NR spCell in FR2, SCell in FR2, DCI 0_1/1_0 within/after 3 OFDM symbols

	TC4
	EN-DC, NR spCell in FR1, 2xSCell in FR2, DCI 2_6 within/after 3 OFDM symbols

	TC5
	SA, spCell in FR1, SCell FR1, DCI 2_6 within/after 3 OFDM symbols

	TC6
	SA, spCell in FR1, 2xSCell in FR1, DCI 0_1/1_0 within/after 3 OFDM symbols

	TC7
	SA, spCell in FR2, SCell in FR2, DCI 0_1/1_0 within/after 3 OFDM symbols

	TC8
	SA, spCell in FR1, 2xSCell in FR2, DCI 2_6 within/after 3 OFDM symbols



The test case illustrated in Fig. 1-3 is composed of T1, T2, T3, and T4.
· T1
· interruption requirement upon BWP switching into/out of dormancy
· T2
· interruption requirements during SSB-based RRM measurement on dormant SCell group
· interruption requirements during CSI measurement on dormant SCell group
· T3
· NA
· T4
· dormant BWP switching delay requirement
· interruption requirement upon BWP switching into/out of dormancy

Before starting T1, UE is attached to LTE PCell and NR FR1 PSCell and configured with 3 NR FR2 SCells. The 3 SCells can be intra-band contiguous, non-contiguous, or inter-band CA. In order to avoid unnecessarily complicated test setup, intra-band contiguous CA is preferable which is less tied to UE CA and BM capability. In addition, for DCI 2_6 based dormant BWP switching test, UE is configured with 2 dormant-cell groups, i.e. Cell-3 and Cell-4 are grouped into group#1 and Cell-5 is in group#2. Since DCI 2_6 is monitored by UE outside of DRX active duration, the UE should be also configured with DRX. Lastly, for the verification of interruption requirements during RRM and CSI measurements, SMTC and CSI configurations should be provided to the UE.
During T1, UE receives DCI 2_6 triggering BWP switching on SCell group#1 from non-dormant to dormant BWP. The OFDM symbol position of DCI 2_6 can be within or after the first 3 OFDM symbols in a slot. Since UE is not monitoring PDCCH in the dormant SCells, dormant BWP switching delay cannot be verified based on HARQ-ACK/NACK feedback. On the other hand, interruption requirement upon BWP switching can be assessed by observing HARQ-ACK/NACK feedback on Cell-2 and Cell-5. If feasible, HARQ-ACK/NACK feedback on Cell-1 can be also taken into account. However, depending on detailed test configuration and UE capability on “minimum time gap for WUS (MinTimeGap of drx-Adaptation)”, the interruption requirement may not be precisely tested.
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Fig 1. An illustration of test procedure at T1 (interruption requirement upon BWP switching into/out of dormancy)

During T2, the UE performs SSB-based RRM and CSI measurements as configured. Since interruption requirements due to measurement activities are separately defined in the Core spec depending on whether the cause is RRM or CSI, SMTC and CSI-RS for CSI need to be configured in such a way that they are TDM’ed. The requirement verification can be based on # of missing HARQ-ACK/NACKs. For this purpose, UE DRX active duration should get extended which can be done by continuous PDSCH scheduling on active non-dormant cells.
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Fig 2. An illustration of test procedure at T2 (interruption requirements during RRM and CSI measurements on dormant SCell group)

During T3, PDCCH is not transmitted, hence, UE goes to DRX mode and doesn’t monitor PDCCH outside of DRX on-Duration except DCI 2_6.
During T4, UE attempts to decode DCI 2_6 triggering BWP switching on SCell group#1 from dormant to non-dormant BWP. Interruption requirement upon BWP switching out of dormancy can be verified in a similar way as T1. In addition, as the UE is required to resume monitoring scheduling PDCCH on SCell group#1, dormant BWP switching delay requirement can be assessed by observing HARQ-ACK/NACK feedback of Cell-3 and Cell-4.
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Fig 3. An illustration of test procedure at T4 (dormant BWP switching delay requirement and interruption requirement upon BWP switching into/out of dormancy)

During T1, T2, and T4, for HARQ-ACK/NACK based requirement verification, active cells in non-dormant BWP shall continuously schedule PDSCHs.

Cell Configurations in terms of SSB SCS, Duplex mode, and DCI 2-6 OFDM Symbol Position
There can be multiple sub test cases as shown below with respect to Duplex mode, SSB SCS in FR1 NR PSCell, and DCI 2_6 OFDM symbol position in a slot.
	#Config
	Cell-1
	Cell-2
	Cell-3/4/5
	DCI 2_6 of Cell-2

	1
	LTE FDD
	15kHz SSB SCS, FDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	2
	LTE FDD
	15kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	3
	LTE FDD
	30kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	4
	LTE TDD
	15kHz SSB SCS, FDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	5
	LTE TDD
	15kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	6
	LTE TDD
	30kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	within 3 OFDM symbols

	7
	LTE FDD
	15kHz SSB SCS, FDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	8
	LTE FDD
	15kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	9
	LTE FDD
	30kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	10
	LTE TDD
	15kHz SSB SCS, FDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	11
	LTE TDD
	15kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	12
	LTE TDD
	30kHz SSB SCS, TDD
	120kHz SSB SCS, TDD
	after 3 OFDM symbols

	(Note) Same SCS for SSB and other DL signals/channels



Test Configuration (general key parameters)
A set of key parameters for general test configuration is as follow:
· Active cell = Cell-1 ~ 5
· CP length = Normal
· DRX = DRX.3 (Long DRX)
· Measurement gap pattern = off
· SCell measurement cycle = 640ms
· T1 = [0.2]s
· T2 = [10]s
· T3 = [0.1]s
· T4 = [0.2]s
Test time for T2 and SCell measurement cycle are referenced from “A.5.5.2.3  E-UTRAN – NR FR2 interruptions during measurements on deactivated NR SCC in synchronous EN-DC”, and DRX configuration is based on RLM and BFD/LR test cases.

Test Configuration (Cell specific key parameters for NR Cells)
A set of key parameters for cell specific test configuration is as follow:
	
	Cell-2 (FR1 PSCell)
	Cell-3/4 (FR2 dormant SCells)
	Cell-5 (FR2 non-dormant SCell)

	TDD configuration
	FDD, TDD w/ 15kHz and 30kHz
	TDDConf.3.1 (the only ref. config.)
	Same as Cell-3/4 (‘DDDSU’, S=’10DL:2GP:2UL’)

	SSB
	SSB.1 FR1 (15kHz) and SSB.2 FR1 (30kHz)
	SSB.1 FR2
	Same as Cell-3/4 (120kHz SCS, SSB 0/1 every 20ms)

	SMTC
	SMTC.1
	SMTC.1
	Same as Cell-3/4 (Duration 1ms, Periodicity 20ms)

	TRS
	Based on Duplex and SCS
	TRS.2.1 TDD
	Same as Cell-3/4 (120kHz SCS, Periodicity 80slots, TCI: SSBID 0)

	TCI state
	TCI.State.0
	TCI.State.0
	Same as Cell-3/4 (TCI source=SSB 0)

	Initial DL BWP config
	DLBWP.0.2
	DLBWP.0.2
	Same as Cell-3/4 (same RMSI CORESET)

	Active DL BWP-1 config
	NA
	DLBWP.1.3
	NA

	Dormant DL BWP-2 config
	NA
	DLBWP.1.3
	NA

	RMSI CORESET
	Based on Duplex and SCS
	CR.3.1 TDD
	Same as Cell-3/4 (the only ref. config)

	PDCCH CORESET
	
CCR.1.1 FDD/TDD, CCR.2.1 TDD
	CCR.3.1 TDD
	Same as Cell-3/4 (monitoring Symbols Within Slot: 11000000000000)

	WUS CORESET
	CCR.1.1 FDD/TDD, CCR.2.1 TDD (for ‘after 3 OFDM symbols’, update on monitoring Symbols Within Slot: 00110000000000)
	NA
	NA

	PDSCH ref meas config
	SR.1.1 FDD/TDD, SR.2.1 TDD
	SR.3.1
	Same as Cell-3/4 (the only ref. config)

	CSI-RS Config for reporting
	NA
	CSI-RS.3.1 TDD (periodic, Period 40slots)
	NA

	(Note) All BWPs always include BW of the initial DL BWP and SSB, CSI-RS (if configured), etc.


Test configurations are referenced from interruption during measurements on deactivated SCell, RLM, and BFD/LR test cases except WUS specific two parameters highlighted in yellow.

[bookmark: _Hlk61532297]Test Configuration (radio parameters)
Since the test case is not for performance accuracy requirements, radio environment related configurations can be similar to interruption during measurements on deactivated SCell. And in order for UE to go through redundant test cases which do not directly affect Core requirements much, we prefer to consider co-located synchronous EN-DC scenario.
· Time offset b/w cells (consider co-located Synchronous EN-DC)
· Cell-2 timing offset to Cell-1: 3usec
· Cell-3/4/5 timing offset to Cell-1: 3usec
· Timing offset among Cell-3/4/5: 0usec
· Propagation condition = AWGN
· EPRE ratio of
· All signals/channels to SSB = 0dB
· PSS to SSS = 0dB
· ES/Iot = Same as that of measurement TC

Proposal 1: RAN4 to establish a common test framework for SCell dormancy requirements in terms of test methods for requirement verification, e.g. # missing HARQ-ACK/NACKs within specific windows, etc.
3.	Conclusion
We presented our views and illustrated test framework for “EN-DC, NR spCell in FR1, 2xSCell in FR2, DCI 2_6 within/after 3 OFDM symbols” as a reference.
Proposal 1: RAN4 to establish a common test framework for SCell dormancy requirements in terms of test methods for requirement verification, e.g. # missing HARQ-ACK/NACKs within specific windows, etc.
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