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6.5.7D		DL interruptions at UE switching across three or four uplink bands
6.5.7D.0	Minimum conformance requirements
The DL interruption requirements at dynamic switching across three or four uplink bands specified in this clause are applicable for an NR inter-band CA configuration and SUL band configuration with inter-band CA when the capability BandCombination-UplinkTxSwitch-v1800 is present, and are only applicable for uplink switching mechanisms specified in clause 6.1.6 of TS 38.214 [9]. In the NR inter-band CA configuration and SUL band configuration with inter-band CA, the number of NR uplink bands with different carrier frequencies is three or four. NR UL carrier(s) in each of the three or four uplink bands are capable of one or two transmit antenna connector(s), according to the UE capability.
When dynamic switching across three or four uplink bands is conducted, UE is allowed to cause DL interruption of X OFDM symbols in NR downlink carrier(s) as indicated by uplinkTxSwitching-DL-Interruption [2]. The DL interruption starts from the first OFDM symbol which fully or partially overlaps with the UL Tx switching period located in uplink NR band(s) as indicated in RRC signalling [2]. The DL interruption lengths of X for single TAG and for 2-TAG are defined in Table 6.5.7D.0-1 and Table 6.5.7D.0-2.
Note:	If one downlink carrier is indicated to be interrupted by two band pairs for dynamic switching simultaneously, the DL interruption length on the victim carrier is determined by the maximum of uplink switching periods of the two band pairs. If UplinkTxSwitchingAdditionalPeriodDualUL-r18 is reported, DL interruption length is determined by the uplink Tx switching period, which is indicated by UplinkTxSwitchingAdditionalPeriodDualUL-r18. If periodOnULBands-r18 is reported, DL interruption length is determined by the uplink Tx switching period, which is indicated by periodOnULBands-r18.
No DL interruption is allowed in the NR downlink carrier(s) which is not indicated by uplinkTxSwitching-DL-Interruption. No DL interruption is allowed for some inter-band UL CA configurations and SUL band configurations with inter-band CA as specified in TS 38.101-1 [2].
Table 6.5.7D.0-1: DL interruption length on NR carrier(s) in the unit of OFDM symbols (X) for switching across three or four uplink bands for single TAG
	[image: ]
	NR Slot length (ms)
	Uplink Tx switching period Note1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	7

	Note 1: Uplink Tx switching period depends on UE capability.
Note 2: RTD=3us is assumed to derive the DL interruption length.



Table 6.5.7D.0-2: DL interruption length on NR carrier(s) in the unit of OFDM symbols (X) for switching across three or four uplink bands for two TAGs
	[image: ]
	NR Slot length (ms)
	Uplink Tx switching period Note1

	
	
	35us
	140us
	210us

	0
	1
	2
	3
	4

	1
	0.5
	3
	6
	 8

	Note 1: Uplink Tx switching period depends on UE capability.
Note 2: RTD=9 us is assumed to derive the DL interruption length.



The normative reference for this requirement is TS 38.133 [6] clauses 8.2.2.2.10D.
6.5.7D.1	NR SA FR1 DL interruptions at switching across three uplink bands in TDD-TDD CA for single TAG
Editor’s Note: This test case is incomplete in following aspects:
-	Message contents are still missing.
-	TT analysis is still missing.
6.5.7D.1.1	Test purpose
The purpose of this test is to verify DL interruption requirements during UE dynamic switching across three uplink bands for single TAG defined in TS 38.133 [6] clause 8.2.2.2.10D.

6.5.7D.1.2	Test applicability
This test applies to all types of NR UE release 18 onwards supporting of inter-band UL CA (three bands), dynamic UL Tx switching across up to 4 bands and simultaneous transmission and reception in TDD-TDD inter-band NR CA.
6.5.7D.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.5.7D.0.
The normative reference for this requirement is TS 38.133 [6] A.6.5.7D.1
6.5.7D.1.4	Test description
The test consists of three active FR1 NR cells: PCell (Cell 1), SCell (Cell 2) and SCell (Cell 3), where 
· Cell 1, Cell 2 and Cell 3 are on NR UL carrier 1 in band A, NR UL carrier 2 in band B and NR UL carrier 3 in band C, respectively;
· Cell 1, Cell 2 and Cell 3 belong to the same TAG;
· Band A, B and C are three different TDD bands.
· UE is capable to transmit with one, one and two transmiting antenna connector(s) on Cell 1, Cell 2 and Cell 3, respectively;
The test consists of one time period, with duration of T1. Prior to the start of the time duration T1, UplinkTxSwitchingMoreBands-r18 is indicated to UE.
6.5.7D.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 6.5.7D.1.4.1-1.
Table 6.5.7D.1.4.1-1: Supported test configurations
	Config
	Description

	6.5.7D.1-1
	NR Cell 1: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
NR Cell 2: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
NR Cell 3: 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 6.5.7D.1.4.1-2.
Table 6.5.7D.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.4-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.5.7D.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2

	Connection Diagram
	TE Part
	A.3.1.8.2 for Cell 1 and Cell 2, A.3.1.8.2a for Cell 3
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	Without LTE link
Without Fader
	



1. The general test parameter settings are set up according to Table 6.5.7D.1.4.1-3.
2. Message contents are defined in clause 6.5.7D.1.4.3.
3. The test scenario comprises of three NR Cells. (Cell 1, Cell 2 and Cell 3). Cell 1, Cell 2 and Cell 3 are configured according to Annex C.1.2 and C.1.3.
Table 6.5.7D.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2, 3
	Three radio channels are used for this test.

	Active cell
	
	Cell 1: FR1 PCell
Cell 2: FR1 SCell
Cell 3: FR1 SCell
	FR1 PCell on RF channel number 1
FR1 SCell on RF channel number 2
FR1 SCell on RF channel number 3

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Measurement gap pattern Id
	
	OFF
	

	Filter coefficient
	
	0
	L3 filtering is not used

	CSI-RS configuration for L1-RSRP reporting
	
	Cell 1: CSI-RS.2.5 TDD
Cell 2: CSI-RS.2.5 TDD
Cell 3: CSI-RS.2.5 TDD
	

	T1
	s
	5
	



6.5.7D.1.4.2	Test procedure
1. Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2. The SS transmits an RRCReconfiguration message with UplinkTxSwitchingMoreBands-r18 to the UE to configure Cell 2 and Cell 3 as SCells according to Table 6.5.7D.1.5-1.
3. The UE shall transmit an RRCReconfigurationComplete message.
4. The SS activates Cell 2 and Cell 3.
5. Set the parameters according to T1 in Table 6.5.7D.1.4.1-3 and Table 6.5.7D.1.5-1. Propagation conditions are set according to Annex C clauses C.2.2. T1 starts.
6. For Cell 1 and Cell 2, the SS triggers aperiodic CSI-RS for L1-RSRP reporting with power boost of 6dB on the following symbol in the 1st special slot of every radio frame:
-	symbol #10 if UE does not report uplinkTxSwitching-DL-Interruption-r18;
-	otherwise,
-	symbol #4 if UE capability uplink Tx switching period is 210 us, or
-	symbol #5 if UE capability uplink Tx switching period is 140us, or
-	symbol #8 if UE capability uplink Tx switching period is 35us.
7. For Cell 3, the SS triggers aperiodic CSI-RS for L1-RSRP reporting with power boost of 6dB on the following symbol in the 2nd special slot of every radio frame:
-	symbol #10 if UE does not report uplinkTxSwitching-DL-Interruption-r18;
-	otherwise,
-	symbol #4 if UE capability uplink Tx switching period is 210 us, or
-	symbol #5 if UE capability uplink Tx switching period is 140us, or
-	symbol #8 if UE capability uplink Tx switching period is 35us.
8. If the UE sends L1-RSRP report containing valid L1-RSRP results for Cell 1, Cell 2 and Cell 3 and each L1-RSRP result meet the test requirements given in Table 6.5.7D.1.5-3, increase the number of passed iterations by one otherwise increase the number of failed iterations by one.
9. SS transmits in Cell 1 an RRCReconfiguration message to release all SCells and ensures UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5. (if the reconfiguration fails, switches off and on the UE and ensures the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5)
or
switches off and on the UE and ensures UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
10. Repeat step 2-9 until a test verdict has been achieved.
6.5.7D.1.4.3	Message contents
TBD
6.5.7D.1.5	Test requirements
Table 6.5.7D.1.5-1 defines the primary level settings including test tolerances for NR SA FR1 DL interruptions at switching across three uplink bands in TDD-TDD CA for single TAG.
Table 6.5.7D.1.5-1: Cell specific test parameters
	Parameter
	Unit
	Cell 1
	Cell2
	Cell3

	Frequency Range
	
	FR1
	FR1
	FR1

	Duplex mode
	
	TDD
	TDD
	TDD

	TDD configuration
	
	TDDConf.2.1
except that
S=’11DL: 1GP :2UL’
	TDDConf.2.1 
except that
S=’11DL: 1GP :2UL’
	TDDConf.2.2


	BWchannel
	MHz
	40: NRB,c = 106
	40: NRB,c = 106
	40: NRB,c = 106

	Initial BWP Configuration
	
	DLBWP.0.1
	DLBWP.0.1
	DLBWP.0.1

	DL dedicated BWP configuration
	
	DLBWP.1.1
	DLBWP.1.1
	DLBWP.1.1

	UL dedicated BWP configuration
	
	ULBWP.1.1
	ULBWP.1.1
	ULBWP.1.1

	SRS configuration
	
	SRSConf.1 in Table 6.5.7D.1.5-1
	SRSConf.1 in Table 6.5.7D.1.5-1
	SRSConf.2 in Table 6.5.7D.1.5-1

	PDSCH RMC
	
	SR.2.1 TDD
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET RMC
	
	CR.2.1 TDD
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET RMC
	
	CCR.2.1 TDD
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Patterns
	
	OP.1
	OP.1
	OP.1

	SMTC Configuration
	
	SMTC.1
	SMTC.1
	SMTC.1

	SSB Configuration
	
	SSB.2 FR1
	SSB.2 FR1
	SSB.2 FR1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low
	2x2 Low

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS Note 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	NocNote 2
	dBm/ 15 kHz
	-104+TT
	-104+TT
	-104+TT

	SS-RSRP Note 3
	dBm/ SCS
	-87+TT
	-87+TT
	-87+TT

	Ês/Iot
	dB
	14+TT
	14+TT
	14+TT

	Ês/Noc
	dB
	14+TT
	14+TT
	14+TT

	NocNote 2
	dBm/ SCS
	-101+TT
	-101+TT
	-101+TT

	IoNote3
	dBm/
38.16 MHz
	-55.79+TT
	-55.79+TT
	-55.79+TT

	Time offset to Cell1 Note 4
	s
	-
	0
	0

	Propagation Condition
	
	AWGN
	AWGN
	AWGN

	Note 1:	OCNG shall be used such that both 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:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Receive time difference between slot boundaries of signals received from the three cells at the UE antenna connector including time alignment error between the three cells.



Table 6.5.7D.1.5-2: SRS Configurations
	
	Field
	SRSConf.1
	SRSConf.2

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0

	
	srs-ResourceIdList
	0
	0

	
	resourceType
	Periodic
	Periodic

	
	Usage
	Codebook
	Codebook

	
	SRS-ResourceSetId
	0
	0

	SRS-Resource
	nrofSRS-Ports
	Port1
	Port1

	
	transmissionComb
	n2
	n2

	
	combOffset-n2
	0
	0

	
	cyclicShift-n2
	0
	0

	
	resourceMapping
startPosition
	0
	0

	
	resourceMapping
nrofSymbols
	n2
	n2

	
	resourceMapping
repetitionFactor
	n1
	n1

	
	freqDomainPosition
	0
	0

	
	freqDomainShift
	0
	0

	
	freqHopping
c-SRS
	25
	25

	
	freqHopping
b-SRS
	0
	0

	
	freqHopping
b-hop
	0
	0

	
	groupOrSequenceHopping
	Neither
	Neither

	
	resourceType
	Periodic
	Periodic

	
	periodicityAndOffset-p
	sl20,5
	sl20,3

	
	sequenceId
	0
	0



Each L1-RSRP measurement report shall meet the corresponding absolute accuracy requirements in Table 6.5.7D.1.5-3.
Table 6.5.7D.1.5-3: L1-RSRP absolute accuracy requirements for the reported values of CSI-RS
	Normal Conditions
	T1

	Lowest reported value
	75-TT

	Highest reported value
	75+TT



The rate of correct events observed during repeated tests shall be at least 90% with a confidence level of 95%.
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