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1 Introduction
In the RAN4 WF [1], the following set of test cases for measurements requirements was discussed:

	Intra-frequency measurement procedure (SS-RSRP, SS-RSRQ, SS-SINR, L1-RSRP, RSSI, CO)
	Intra-frequency SS-RSRP, measurements on:
	 
	9.2A.5, 9.2A.6
	 
	Ericsson
	 
	 

	
	        NR-U SCC, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U SCC, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	 
	
	Yes
	
	
	

	
	Intra-frequency SS-RSRQ, SS-SINR measurements on:
	 
	9.2A.5, 9.2A.6
	 
	 
	 
	 

	
	        NR-U SCC, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U SCC, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	 
	
	Yes
	
	
	

	
	L1-RSRP measurements on:
	 
	[9.5.4A]
	 
	Ericsson
	 
	 

	
	        NR-U SCC, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U SCC, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	 
	
	Yes
	
	
	

	
	Intra-frequency RSSI measurements on:
	 
	9.2A.7.1
	 
	Ericsson
	 
	 

	
	        NR-U SCC, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U SCC, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	 
	
	Yes
	
	
	

	
	Intra-frequency CO measurements on:
	 
	9.2A.7.2
	 
	 
	 
	 

	
	        NR-U SCC, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U SCC, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U PSCC, with E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC
	 
	
	Yes
	
	
	

	Inter-frequency measurement procedure (SS-RSRP, SS-RSRQ, SS-SINR, SFTD, RSSI, CO)
	Inter-frequency SS-RSRP measurements on:
	 
	9.3A.4, 9.3A.5
	 
	Nokia 
	 
	 

	
	        NR-U inter-frequency, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	        NR (FR1) inter-frequency, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	Inter-frequency SS-RSRQ, SS_SINR measurements on:
	 
	
	FFS
	 
	 
	 

	
	        NR-U inter-frequency, with NR PCC (FR1)
	 
	
	FFS
	
	
	

	
	        NR-U inter-frequency, with NR-U PCC
	 
	
	FFS
	
	
	

	
	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	FFS
	
	
	

	
	        NR (FR1) inter-frequency, with NR-U PCC
	 
	
	FFS
	
	
	

	
	        NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	FFS
	
	
	

	
	Inter-frequency RSSI measurements on: 
	 
	9.3A.8
	 
	 
	 
	 

	
	        NR-U inter-frequency, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	
	Inter-frequency CO measurements on: 
	 
	9.3A.9
	 
	 
	 
	 

	
	        NR-U inter-frequency, with NR PCC (FR1)
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PCC
	 
	
	Yes
	
	
	

	
	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)
	 
	
	Yes
	
	
	

	Inter-RAT measurement procedure (SFTD, E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR, NR-U-E-UTRA RSRP/RSRQ)
	Inter-RAT SFTD between:
	 
	TS 36.133
	 
	Ericsson
	 
	 

	
	        E-UTRAN PCell (FDD,TDD) and NR-U neighbor
	 
	
	Yes
	
	
	

	
	NOTE: under the condition of stationary paths
	 
	
	Yes
	
	
	

	
	NR-U-E-UTRA RSRP/RSRQ (needed for HO):
	 
	9.4.2, 9.4.3
	 
	 
	 
	 

	
	        On E-UTRA (FDD,TDD), with NR-U PCC
	 
	
	FFS
	
	
	

	
	        On E-UTRA (FDD,TDD), with NR-U PSCC
	 
	
	FFS
	
	
	

	
	E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR:
	 
	TS 36.133
	 
	Huawei 
	 
	 

	
	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC
	 
	
	Yes
	
	
	

	
	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC
	 
	
	Yes
	
	
	


Open issues include at least:
· Test case specification details (configurations, number of cells, parameters, etc.)
· FFS: inter-frequency NR-U SS-RSRQ and SS-SINR test cases
· FFS: inter-RAT NR-U(E-UTRA RSRP/RSRQ test cases
In this contribution, we discuss test cases for RRM measurements, RSSI/CO, and SFTD.
2 Discussion
2.1 RRM measurements

2.1.1 Inter-frequency SS-RSRQ and SS-SINR
In RAN4#97-e, it was agreed [1] to define intra-frequency test cases for SS-RSRQ and SS-SINR:
· RAN4 to define at least the following test cases for the measurement procedures requirements:

· Intra-frequency SS-RSRP measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC

· L1-RSRP measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC

· Intra-frequency RSSI and CO measurements on:

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC

· Intra-frequency SS-RSRQ and SS-SINR measurements on 

· NR-U SCC, with NR PCC (FR1)

· NR-U PCC

· NR-U SCC, with NR-U PCC

· NR-U PSCC, with E-UTRAN PCC (FDD,TDD)

· NR-U SCC measurements, with E-UTRAN PCC (FDD,TDD) and NR-U PSCC

Furthermore, RAN4 also agreed [1] on defining test cases for inter-RAT E-UTRA(NR-U SS-RSRQ and SS-SINR:
	E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR:
	 
	TS 36.133
	 

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC
	 
	
	Yes

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC
	 
	
	Yes


The motivation for inter-frequency SS-RSRQ and SS-SINR is the same as for intra-frequency and E-UTRA(NR-U measurements of the same type: the measurements are important for RRM in NR-U, e.g., for handover, selecting NR-U SCell candidates for scenarios with NR-U SCells, etc.
· Observation 1: RAN4 has already agreed to define test cases for intra-frequency and inter-RAT SS-RSRQ and SS-SINR, but inter-frequency test cases for SS-RSRQ and SS-SINR are still FFS.
· Proposal 1: RAN4 specifies test cases for inter-frequency SS-RSRQ and SS-SINR measurements.
· Proposal 2: RAN4 specifies test cases for inter-frequency SS-RSRQ and SS-SINR measurements accuracy.
· Proposal 3: The inter-frequency SS-RSRQ and SS-SINR measurement and measurement test cases for NR-U include:

	Inter-frequency SS-RSRQ, SS-SINR on:

	        NR-U inter-frequency, with NR PCC (FR1)

	        NR-U inter-frequency, with NR-U PCC

	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)

	        NR (FR1) inter-frequency, with NR-U PCC

	        NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)


2.1.2 Inter-RAT E-UTRA(NR-U measurements
In RAN4#97-e, RAN4 agreed [1] to define test cases for inter-RAT E-UTRA(NR-U RRM measurements and inter-RAT SFTD:

	Inter-RAT SFTD between:
	TS 36.133
	 

	        E-UTRAN PCell (FDD,TDD) and NR-U neighbor
	
	Yes

	NOTE: under the condition of stationary paths
	
	Yes

	E-UTRA-NR-U SS-RSRP/SS-RSRQ/SS-SINR:
	TS 36.133
	 

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC
	
	Yes

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC
	
	Yes


However, the test cases for inter-RAT NR-U(E-UTRA measurements are still FFS:
	NR-U-E-UTRA RSRP/RSRQ:
	9.4.2, 9.4.3
	 

	        On E-UTRA (FDD,TDD), with NR-U PCC
	
	FFS

	        On E-UTRA (FDD,TDD), with NR-U PSCC
	
	FFS


Nevertheless, these (E-UTRA(NR-U) measurements are still important in mixed-RAT deployments.
· Proposal 4: RAN4 defines test cases for E-UTRA(NR-U RSRP/RSRQ measurements.
· Proposal 5: RAN4 defines test cases for E-UTRA(NR-U RSRP/RSRQ measurements accuracy.
2.1.3 Intra-frequency measurements test cases
2.1.3.1 Test case coverage
· Proposal 6: The following test cases are defined for NR-U intra-frequency RRM measurements for PCC, SCC, and PSCC:

· SA event triggered reporting test without gaps under non-DRX,

· SA event triggered reporting test without gaps under DRX,

· SA event triggered reporting test with per-UE gaps under non-DRX,

· SA event triggered reporting test with per-UE gaps under DRX.
· Proposal 7: Each test case is conducted for three A3 measurement quantities: SS-RSRP, SS-RSRQ, SS-SINR.
2.1.3.2 Test configurations

· Proposal 8: Test configurations for RRM measurements:
Scenario A:

	Configuration
	Description

	1
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	3
	Without CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario B:

	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario C:

	Configuration
	Description

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


Inter-RAT E-UTRAN-NR-U:
	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


2.1.3.3 CCA configuration
The CCA model includes a probability of CCA success for DL and UL (PCCA_DL and PCCA_UL). There is no strong need to have CCA failures in UL, but for DL this is needed. It is further proposed to have measurement test cases for one probability value.
· Proposal 9: UL CCA model: PCCA_UL=1.0 in all time intervals (T1 and T2).
· Proposal 10: DL CCA model: PCCA_DL=[0.75] in all time intervals (T1 and T2).
2.2 RSSI and CO measurements

2.2.1 Test configurations

· Proposal 11: In RSSI and CO test cases, the test configurations are the same as for RRM measurement:

Scenario A:

	Configuration
	Description

	1
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	3
	Without CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario B:

	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario C:

	Configuration
	Description

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


Inter-RAT E-UTRAN-NR-U:
	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


2.2.2 CCA model configuration
The CCA model includes a probability of CCA success (PCCA), which can be different for DL and UL. For RSSI and CO measurements, UL CCA model is not relevant, while for DL CCA there is no strong need to mute transmissions, i.e., it can be PCCA_DL=1.0 (similar to LTE).

· Proposal 12: UL CCA model: PCCA_UL=1.0
· Proposal 13: DL CCA model: PCCA_DL=1.0

2.2.3 Number of cells

· Proposal 14:

· Scenario A: 

· Intra-frequency RSSI/CO: 2 cells (PCell, SCell)

· Inter-frequency RSSI/CO: 2 cells (PCell, SCell) and 1 inter-frequency for RSSI/CO
· Scenario B: 

· Intra-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell)

· Inter-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell) and 1 inter-frequency for RSSI/CO
· Scenario C: 

· Intra-frequency RSSI/CO: 1 cell (PCell)

· Inter-frequency RSSI/CO: 1 cell (PCell) and 1 inter-frequency for RSSI/CO
· Standalone Inter-RAT E-UTRAN-NR-U:

· Inter-RAT RSSI/CO: 1 cell (E-UTRAN PCell) and 1 inter-RAT frequency for RSSI/CO
2.2.4 Other details
2.2.4.1 Intra-frequency

Measurement period for intra-frequency RSSI is defined for DRX and non-DRX for the following cases (section 9.2A.7.1):

· RSSI measurements without measurement gaps when SMTC and RMTC are overlapping
· RSSI measurements without measurement gaps when SMTC and RMTC are not overlapping
· RSSI measurements with measurement gaps.
Similarly, measurement for intra-frequency CO is defined for DRX and non-DRX for the following cases (9.2A.7.2):

· CO measurements without measurement gaps when SMTC and RMTC are overlapping
· CO measurements without measurement gaps when SMTC and RMTC are not overlapping
· CO measurements with measurement gaps.
· Proposal 15: The following test coverage is proposed for intra-frequency RSSI and CO:

· RSSI: 

· Test 1: Non-DRX, SMTC and RMTC are overlapping

· Test 2: DRX, SMTC and RMTC are not overlapping

· CO:

· Test 1: DRX, SMTC and RMTC are overlapping

· Test 2: Non-DRX, SMTC and RMTC are not overlapping

2.2.4.2 Inter-frequency

Measurement period for inter-frequency RSSI and CO is defined for the case with gaps and with and without DRX.

· Proposal 16: The following test coverage is proposed for inter-frequency RSSI and CO:

· RSSI: 

· Non-DRX

· CO:

· DRX
2.2.4.3 Inter-RAT

We observe that there are no test cases agreed for inter-RAT E-UTRA-NR-U RSSI and CO, which needed to be added to the agreed list [1]. 

· Proposal 17: Include the following missing RSSI and CO test cases (based on the requirements in TS 36.133) into the earlier agreed test case list:

	E-UTRA-NR-U RSSI measurements requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U CO measurements requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U RSSI measurement accuracy requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U CO measurement accuracy requirements:

	

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC


2.3 SFTD measurements

2.3.1 Test configurations
· Proposal 18: The following test configurations are used for inter-RAT SFTD reporting delay test with NR target under CCA
	Config
	Description

	1
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:
The UE is only required to be tested in one of the supported test configurations


2.3.2 Test parameters

· Proposal 19: Inter-RAT reporting delay test cases are based on SFTD reporting only, i.e. no additional SS-RSRP reporting.
2.3.3 CCA model and configuration
For UE connected to PCell and conducting SFTD measurement towards NR neighbour cell on NR carrier under CCA, it is only DL CCA failures in the NR neighbour cell that need to be taken into account since UE is only detecting and acquiring MIB from SSBs in the NR neighbour cell and otherwise not interacting with the cell.

The current requirements on inter-RAT SFTD measurement reporting delay in TS 36.133 clause 8.1.2.4.25.2a specifies

When no MCG DRX is used, the UE shall be capable of determining SFTD within a physical layer measurement period of Tmeasure_SFTD_LBT_max = 4 × Tmeasure_SFTD1, where Tmeasure_SFTD1 is defined in clause 8.1.2.4.25.2.
Hence a longer measurement period is allowed in order to compensate for potentially missed SSB bursts due to CCA failures. One challenge with current requirement is that UE does not know why it did not detect an SSB – it may be that it is looking at the incorrect timing i.e. outside where a SSB burst would be transmitted unless there is a DL CCA failure, or it could depend on DL CCA failure. However in earlier discussions chipset vendors have expressed their preference for a statistical DL CCA model coupled with an extended measurement period rather than a dedicated CCA failure model that could guarantee a certain period without CCA failures. Hence we propose to use the same DL CCA model as used in test cases for other inter-frequency and inter-RAT measurements.

· Proposal 20: Test case for inter-RAT SFTD reporting delay for SFTD between EUTRA PCell and NR neighbour cell on NR carrier under CCA is modelled with DL CCA on the NR carrier. 
· Proposal 21:  For DL CCA model in inter-RAT SFTD reporting delay test, PCCA_DL = [0.75] is used as initial assumption.     
3 Summary

The following has been proposed and observed in the current contribution:

· Observation 1: RAN4 has already agreed to define test cases for intra-frequency and inter-RAT SS-RSRQ and SS-SINR, but inter-frequency test cases for SS-RSRQ and SS-SINR are still FFS.
· Proposal 1: RAN4 specifies test cases for inter-frequency SS-RSRQ and SS-SINR measurements.
· Proposal 2: RAN4 specifies test cases for inter-frequency SS-RSRQ and SS-SINR measurements accuracy.
· Proposal 3: The inter-frequency SS-RSRQ and SS-SINR measurement and measurement test cases for NR-U include:

	Inter-frequency SS-RSRQ, SS-SINR on:

	        NR-U inter-frequency, with NR PCC (FR1)

	        NR-U inter-frequency, with NR-U PCC

	        NR-U inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)

	        NR (FR1) inter-frequency, with NR-U PCC

	        NR (FR1) inter-frequency, with NR-U PSCC and E-UTRAN PCC (FDD,TDD)


· Proposal 4: RAN4 defines test cases for E-UTRA(NR-U RSRP/RSRQ measurements.
· Proposal 5: RAN4 defines test cases for E-UTRA(NR-U RSRP/RSRQ measurements accuracy.
· Proposal 6: The following test cases are defined for NR-U intra-frequency RRM measurements for PCC, SCC, and PSCC:

· SA event triggered reporting test without gaps under non-DRX,

· SA event triggered reporting test without gaps under DRX,

· SA event triggered reporting test with per-UE gaps under non-DRX,

· SA event triggered reporting test with per-UE gaps under DRX.
· Proposal 7: Each test case (among RRM measurements test cases) is conducted for three A3 measurement quantities: SS-RSRP, SS-RSRQ, SS-SINR.
· Proposal 8: Test configurations for RRM measurements:

Scenario A:

	Configuration
	Description

	1
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	3
	Without CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario B:

	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario C:

	Configuration
	Description

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


Inter-RAT E-UTRAN-NR-U:
	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


· Proposal 9: UL CCA model in RRM measurements test cases: PCCA_UL=1.0 in all time intervals (T1 and T2).

· Proposal 10: DL CCA model in RRM measurements test cases: PCCA_DL=[0.75] in all time intervals (T1 and T2).

· Proposal 11: In RSSI and CO test cases, the test configurations are the same as for RRM measurement:

Scenario A:

	Configuration
	Description

	1
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	Without CCA: 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	3
	Without CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
With CCA: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario B:

	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


Scenario C:

	Configuration
	Description

	1
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode


Inter-RAT E-UTRAN-NR-U:
	Configuration
	Description

	1
	LTE FDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD; NR: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	NOTE:
The UE is only required to be tested in one of the supported test configurations.


· Proposal 12: In RSSI and CO test cases, UL CCA model: PCCA_UL=1.0

· Proposal 13: In RSSI and CO test cases, DL CCA model: PCCA_DL=1.0

· Proposal 14: Number of cells in RSSI/CO test cases:
· Scenario A: 

· Intra-frequency RSSI/CO: 2 cells (PCell, SCell)

· Inter-frequency RSSI/CO: 2 cells (PCell, SCell) and 1 inter-frequency for RSSI/CO
· Scenario B: 

· Intra-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell)

· Inter-frequency RSSI/CO: 2 cells (E-UTRAN PCell, NR PSCell) and 1 inter-frequency for RSSI/CO
· Scenario C: 

· Intra-frequency RSSI/CO: 1 cell (PCell)

· Inter-frequency RSSI/CO: 1 cell (PCell) and 1 inter-frequency for RSSI/CO
· Standalone Inter-RAT E-UTRAN-NR-U:

· Inter-RAT RSSI/CO: 1 cell (E-UTRAN PCell) and 1 inter-RAT frequency for RSSI/CO

· Proposal 15: The following test coverage is proposed for intra-frequency RSSI and CO test cases:

· RSSI: 

· Test 1: Non-DRX, SMTC and RMTC are overlapping

· Test 2: DRX, SMTC and RMTC are not overlapping

· CO:

· Test 1: DRX, SMTC and RMTC are overlapping

· Test 2: Non-DRX, SMTC and RMTC are not overlapping

· Proposal 16: The following test coverage is proposed for inter-frequency RSSI and CO test cases:

· RSSI: 

· Non-DRX

· CO:

· DRX
· Proposal 17: Include the following missing RSSI and CO test cases (based on the requirements in TS 36.133) into the earlier agreed test case list:

	E-UTRA-NR-U RSSI measurements requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U CO measurements requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U RSSI measurement accuracy requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC

	E-UTRA-NR-U CO measurement accuracy requirements:

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC

	        On NR-U neighbor, with E-UTRA (FDD,TDD) PCC and NR-U PSCC


· Proposal 18: The following test configurations are used for inter-RAT SFTD reporting delay test with NR target under CCA
	Config
	Description

	1
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	2
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note:
The UE is only required to be tested in one of the supported test configurations


· Proposal 19: Inter-RAT SFTD reporting delay test cases are based on SFTD reporting only, i.e. no additional SS-RSRP reporting.
· Proposal 20: Test case for inter-RAT SFTD reporting delay for SFTD between EUTRA PCell and NR neighbour cell on NR carrier under CCA is modelled with DL CCA on the NR carrier.
· Proposal 21:  For DL CCA model in inter-RAT SFTD reporting delay test, PCCA_DL = [0.75] is used as initial assumption.     
Based on the above proposals, a draft CR is provided for the measurements test cases.
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