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1 Introduction
Most of Rel-16 NR-U RRM requirements have been completed, and RAN4 needs to start working on test cases.
The following list of test cases and the work split was triggered in an email before RAN4#97-e meeting.
	Test No.
	Test
	Company

	TC1
	SA interruptions at NR   SRS carrier based switching

(PCell in FR1, SCell in   FR1)
	ZTE

	TC2
	SA interruptions at NR   SRS carrier based switching

(PCell in FR2, SCell in   FR2)
	Ericsson

	TC3
	E-UTRAN – NR interruptions   at NR SRS carrier based switching

(PSCell in FR1, SCell in   FR1)
	

	TC4
	E-UTRAN – NR interruptions   at NR SRS carrier based switching

(PSCell in FR2, SCell in   FR2)
	

	TC5
	E-UTRAN – NR interruptions   at E-UTRA SRS carrier based switching

(PSCell in FR1, SCell in   FR1)
	Huawei

	TC6
	E-UTRAN – NR interruptions   at E-UTRA SRS carrier based switching

(PSCell in FR2, SCell in   FR2)
	OPPO


In this contribution, we focus on TC2 configuration.
2 TC2: SA interruptions at NR SRS carrier-based switching
This is the test case to verify the requirements in section 8.2.2.2.9 in TS 38.133.
There are further the following scenarios for NR SRS carrier-based switching in SA NR (considering that the reference channel models for 60 kHz are not available and therefore deprioritizing 60 kHz SCS in the test cases):

1. SRS switching to/from NR cells in FR1 (SCS 15 kHz and 30 kHz):

a) the impact on FR1 NR cells (for both UE capable and not capable of per-FR gaps)
i. victim SCS 15 kHz

ii. victim SCS 30 kHz
b) the impact on FR2 NR cells (for UE configured with per-UE gaps or not-capable of per-FR gaps)
i. victim SCS 120 kHz
2. SRS switching to/from NR cells in FR2 (SCS 120 kHz):

a) the impact on FR2 NR cells (for both UE capable and not capable of per-FR gaps)
i. victim SCS 120 kHz
b) the impact on FR1 NR cells (for UE configured with per-UE gaps or not-capable of per-FR gaps)
i. victim SCS 15 kHz

ii. victim SCS 30 kHz
Based on the above, 4 scenarios need to be tested (1a, 1b, 2a, 2b), while different (relevant for the test case) combinations of SCS of the aggressor and victim cells can be included in the same test case. For FR1, both FDD and TDD need to be tested, but the available reference channels are only for FDD 15 kHz 10 MHz, TDD 15 kHz 10 MHz, and TDD 30 kHz 40 MHz. For FR2 TDD, the available reference channels are for 120 kHz 100 MHz.
Two cells are sufficient for these test cases: Cell 1 and Cell 2. Cell 1 is NR PCell, Cell2 is activated NR SCell. The UE is configured with the SRS switching between the PCell and SCell.
· Proposal 1: RAN4 develops 4 test cases for NR SRS switching in SA NR, each covering multiple applicable test configurations with different SCS combinations for <aggressor SCS, victim SCS> and duplex modes:
	NR Cell 1 (PCell)
	NR Cell 2 (SCell)
	Comments

	FR1 
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	Verify scenario 1a

	FR2 
· TDD 120 kHz 100 MHz
	FR2
· TDD 120 kHz 100 MHz
	Verify scenario 2a

	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	FR2
· TDD 120 kHz 100 MHz
	Verify scenario 2b

	FR2
· TDD 120 kHz 100 MHz
	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	Verify scenario 1b


In addition, the NR SRS carrier-based switching requirements depend on NR SRS carrier-based switching time, which is the UE capability indicated by higher layer parameter SRS-SwitchingTimeNR.
· Proposal 2: The test cases for NR SRS switching in SA NR are developed in a generic way to allow testing UEs with different NR SRS carrier-based switching time capability (indicated by higher layer parameter SRS-SwitchingTimeNR), i.e., SRS-SwitchingTimeNR is used as a test parameter.
The test cases should be with DRX OFF. The proposed SSB configuration: 1 SSB per SSB burst with 20 ms periodicity. The proposed SRS is allocated to the full BW.
· Proposal 3: The test cases for NR SRS switching in SA NR are developed under the following further assumptions: 

· DRX: OFF

· SSB configuration: 1 SSB per SSB burst, 20 ms SSB periodicity.
· SRS configuration: full bandwidth
3 Summary

· Proposal 1: RAN4 develops 4 test cases for NR SRS switching in SA NR, each covering multiple applicable test configurations with different SCS combinations for <aggressor SCS, victim SCS> and duplex modes:

	NR Cell 1 (PCell)
	NR Cell 2 (SCell)
	Comments

	FR1 
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	Verify scenario 1a

	FR2 
· TDD 120 kHz 100 MHz
	FR2
· TDD 120 kHz 100 MHz
	Verify scenario 2a

	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	FR2
· TDD 120 kHz 100 MHz
	Verify scenario 2b

	FR2
· TDD 120 kHz 100 MHz
	FR1
· FDD 15 kHz 10 MHz

· TDD 15 kHz 10 MHz

· TDD 30 kHz 40 MHz
	Verify scenario 1b


· Proposal 2: The test cases for NR SRS switching in SA NR are developed in a generic way to allow testing UEs with different NR SRS carrier-based switching time capability (indicated by higher layer parameter SRS-SwitchingTimeNR), i.e., SRS-SwitchingTimeNR is used as a test parameter.

· Proposal 3: The test cases for NR SRS switching in SA NR are developed under the following further assumptions: 

· DRX: OFF

· SSB configuration: 1 SSB per SSB burst, 20 ms SSB periodicity.
· SRS configuration: full bandwidth
4 Annex: LTE SRS carrier-based switching in TS 36.133 (CA interruptions)
A.7.6.1
E-UTRAN FDD-TDD CA interruption at SRS carrier based switching

A.7.6.1.1
Test Purpose and Environment

The purpose of this test is to verify that when a UE needs to transmit periodic SRS, the UE can perform carrier based switching to one PUSCH-less SCCs from a CC with PUSCH. The test will will verify the interruption requirements on PCC in clause 7.8.2.13
In the test there are two cells: cell1 and cell2. Cell1 is PCell on the FDD primary component carrier, Cell2 is activated SCell on the TDD secondary component carrier which operats in downlink without PUCCH/PUSCH. The UE is configured with the SRS switching between PCell and SCell. The test consists of two successive time periods, with duration of T1 and T2, respectively. During T1 the UE shall be continuously scheduled on PCell. Immediately at the beginning of T2, a PDCCH with SRS-TPC-RNTI is sent to the UE to initiate SRS switching.

Table A.7.6.1.1-1: General test parameters for E-UTRAN FDD-TDD CA interruption at SRS carrier based switching

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Filter coefficient
	
	0
	L3 filtering is not used

	T1
	s
	5
	

	T2
	ms
	40
	UE shall perform SRS switching during T2

	NOTE:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.


Table A.7.6.1.1-2: Cell specific test parameters for E-UTRAN FDD-TDD CA interruption at SRS carrier based switching

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	Special subframe configuration
	
	-
	6

	Uplink-downlink configuration
	
	-
	1

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	Measurement bandwidth
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	5MHz:18-24
10MHz:13-37

20MHz: 47-52
	5MHz:18-24
10MHz:13-37

20MHz:47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD
	5MHz: R.5 TDD 

10MHz: R.0 TDD

20MHz: R.4 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG Pattern defined in A.3.2.1 and in A.3.2.2
	
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	5MHz: OP.15 TDD 

10MHz: OP.1 TDD

20MHz: OP.11 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/15 kHz
	-98
	-98

	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
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	dB
	16
	16
	16
	16

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
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	dB
	16
	16
	16
	16

	Io Note 3
	dBm/Ch BW
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	timing offset to cell1
	μs
	-
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.

Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation


Table A.7.6.1.1-3: Sounding Reference Symbol Configuration for E-UTRAN FDD-TDD CA interruption at SRS carrier based switching

	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	sc8
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	Not applicable for E-UTRAN FDD

	srsBandwidth 
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	47
	SRS periodicity of 40ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note:
For further information see clause 6.3.2 in TS 36.331.


A.7.6.1.2
Test Requirements

The UE shall be continuously scheduled in PCell throughout the test and during the time duration T2, at most 6 ACK/NACK loss on PCell shall be detected.
The rate of correct events observed during repeated tests shall be at least 90%.

A.7.6.2
E-UTRAN TDD-TDD CA interruption at SRS carrier based switching

A.7.6.2.1
Test Purpose and Environment

The purpose of this test is to verify that when a UE needs to transmit periodic SRS, the UE can perform carrier based switching to one PUSCH-less SCCs from a CC with PUSCH. The test will will verify the interruption requirements on PCC in clause 7.8.2.13
In the test there are two cells: cell1 and cell2. Cell1 is PCell on the TDD primary component carrier, Cell2 is activated SCell on the TDD secondary component carrier which operats in downlink without PUCCH/PUSCH. The UE is configured with the SRS switching between PCell and SCell. The test consists of two successive time periods, with duration of T1 and T2, respectively. During T1 the UE shall be continuously scheduled on PCell. Immediately at the beginning of T2, a PDCCH with SRS-TPC-RNTI is sent to the UE to initiate SRS switching.

Table A.7.6.2.1-1: General test parameters for E-UTRAN TDD-TDD CA interruption at SRS carrier based switching

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Filter coefficient
	
	0
	L3 filtering is not used

	T1
	s
	5
	

	T2
	ms
	40
	UE shall perform SRS switching during T2

	NOTE:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.


Table A.7.6.2.1-2: Cell specific test parameters for E-UTRAN TDD-TDD CA interruption at SRS carrier based switching

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2

	Special subframe configuration
	
	6
	6

	Uplink-downlink configuration
	
	1
	1

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100

	Measurement bandwidth
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	5MHz:18-24
10MHz:13-37

20MHz:47-52
	5MHz:18-24
10MHz:13-37

20MHz:47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 TDD 

10MHz: R.0 TDD

20MHz: R.4 TDD
	5MHz: R.5 TDD 

10MHz: R.0 TDD

20MHz: R.4 TDD

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD

	OCNG Pattern defined in A.3.2.2
	
	5MHz: OP.15 TDD 

10MHz: OP.1 TDD

20MHz: OP.11 TDD
	5MHz: OP.15 TDD 

10MHz: OP.1 TDD

20MHz: OP.11 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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	RSRP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82

	
[image: image7.wmf]ot

s

I

Ê


	dB
	16
	16
	16
	16

	SCH_RP Note 3
	dBm/15 kHz
	-82
	-82
	-82
	-82
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	dB
	16
	16
	16
	16

	Io Note 3
	dBm/Ch BW
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)
	-54.11+10log

(NRB,c /50)

	Propagation Condition
	
	AWGN
	AWGN

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	timing offset to cell1
	μs
	-
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.

Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


Table A.7.6.2.1-3: Sounding Reference Symbol Configuration for E-UTRAN TDD-TDD CA interruption at SRS carrier based switching

	Field
	Value
	Comment

	srsBandwidthConfiguration
	bw5
	

	srsSubframeConfiguration
	Sc8
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	

	srsMaxUpPTS
	N/A
	Not applicable for E-UTRAN FDD

	srsBandwidth 
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	

	frequencyDomainPosition
	0
	

	Duration
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	47
	SRS periodicity of 40ms.

	transmissionComb
	0
	

	cyclicShift
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note:
For further information see clause 6.3.2 in TS 36.331.


A.7.6.2.2
Test Requirements

The UE shall be continuously scheduled in PCell throughout the test and during the time duration T2, at most 4 ACK/NACK loss on PCell shall be detected.
 The rate of correct events observed during repeated tests shall be at least 90%.
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