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	Reason for change:
	1. According to 38.133, the delay requirement Dhandover2 during DAPS HO consists of two parts of time: Dhandover2= TRRC_procedure + Tinterrupt2. Where ,
· TRRC_procedure is the RRC procedure delay as specified in 38.331. On the other hand According to 38.331 cl.12, RRC procedure delay is defined as the from the end of reception of DL RRC message up to when the UE is ready for the reception of uplink grant for UL RRC response
· Tinterrupt2 is the time for RF retuning.
It can be observed that the the time for waiting UL grant and transmitting RRC response are not included in Dhandover2. As a result, Requiring UE to send RRCReconfigurationComplete(step 13) before T4 expiry (i.e. Dhandover2) may fail conformant UE. 

We suggest:
· Remove checking on sending RRCReconfigurationComplete in 14.
· To better test Dhandover2 related UE behaviour, the SS is required to provide UL grant in the first DL slot after expiration of T4
2. According to 38.533 Annex E.1.3.2. TE shall select test frequencies for intra-band inter-frequency DAPS HO in following way:
· For FR1, source cell is configured using “low” frequency carrier for the band under test. For FR2, source cell is configured using “mid” frequency carrier for the band under test
· For FR1, target cell is configured using “high” frequency carrier for the band under test. For FR2, target cell is configured using a non-overlapping test frequency adjacent to the serving cell frequency.
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However, according to 38.306, supporting DAPS HO is a per-BC UE capability. Then it’s possible that a UE only supports DAPS HO on an Intra-band contiguous band combination. In this case, the UE may fail the test since the test frequencies chosen according to Annex E.1.3.2 may be non-adjacent in certain bands.
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To fix this issue, we suggest specifiy test frequency selection criteria for DAPS HO TCs as follows:
· To test intra-frequency DAPS HO, the test frequency selection criteria for Intra-frequency test cases specified in E.1.3.1 shall be used.
· To test intra-band inter-frequency DAPS HO on intra-band contiguous BC, the test frequency selection criteria for intra-band contiguous CA specified in E.1.4.2 shall be used.
· To test intra-band inter-frequency DAPS HO on intra-band non-contiguous BC, the test frequency selection criteria for intra-band non-contiguous CA specified in E.1.4.3 shall be used.
· To test inter-band DAPS HO, the test frequency selection criteria for Inter-band carrier aggregation specified specified in E.1.4.1 shall be used.
3. Some reference in TCs are wrong.
4. Typos.
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<Start of modified section 1>
6.3.1.7	NR SA FR1 synchronous DAPS handover
6.3.1.7.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra frequency DAPS handover requirements in synchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.7.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support intra-frequency DAPS handover. 
6.3.1.7.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.7.
6.3.1.7.4	Test description
6.3.1.7.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.7.4.1-1.
Table 6.3.1.7.4.1-1: NR SA FR1 synchronous DAPS handover test configurations
	Config
	Description

	6.3.1.7-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.7-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.7-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.7.4.1-2
Table 6.3.1.7.4.1-2: Initial conditions for NR SA FR1 synchronous DAPS handover
	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 6.3.1.7.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 6.3.1.7.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.7.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.7.4.1-3: General test parameters for NR SA FR1 synchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-1
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	

	T4
	ms
	Dhandover2
	DHandover2 is defined in TS 38.133 [6] clause 6.1.3.2.1

	T5
	ms
	100
	



6.3.1.7.4.2	Test procedure
The test scenario comprises of 1 NR carrier and two cells, Cell 1 and Cell 2, on this carrier. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.1.7.4.1-3 and 6.3.1.7.5-1 respectively. No measurement gap is configured in the test case. Both Cell 1 and Cell 2 belong to the same TAG.
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE does not have any timing information of the Cell 2.
From start of T2, the Cell 2 becomes detectable. During T2, the UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A3, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL reception or UL transmission in the Cell 2 while the DL scheduling and UL feedback in the Cell 1 shall be avoided. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the last TTI containing DAPS handover command for source cell release sent to the UE. During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRCReconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 6.3.1.7.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A3 triggered measurement reporting on the intra-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.7.5-1. 
7.	UE shall transmit a MeasurementReport message triggered by Event A3.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS shall switch the power settings from T2 to T3 as specified in Table 6.3.1.7.5-1. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 72 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts. 
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts. 
15.	If 
a) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
b) The UE doesn't send periodical CSI report on Cell 1 during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.7.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 6.3.1.7.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.1.7.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 6.3.1.7.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.7.4.3-2: ServingCellConfig (Table 6.3.1.7.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 6.3.1.7.4.3-3: MeasConfig (Table 6.3.1.7.4.3-1)
	Derivation path: Table H.3.1-2

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-1) specified in Table H.3.1-4
	Acutal value of A3-offset is -1dB
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.7.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTRA-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.7.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 6.3.1.7.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 6.3.1.7.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.7.4.3-6: RadioBearerConfig (Table 6.3.1.7.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO.

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 6.3.1.7.4.3-7: CellGroupConfig (Table 6.3.1.7.4.3-6)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.7.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource



6.3.1.7.5	Test requirements
Table 6.3.1.7.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.7.5-1: Cell specific test parameters for NR SA FR1 synchronous DAPS handover
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2 – T5
	T1
	T2 – T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration for CSI reporting
	Config 1
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic
	N/A

	reportQuantity
	
	cri-RI-PMI-CQI
	N/A

	CSI reporting periodicity
	Config 1,2
	slot
	5
	N/A

	
	Config 3
	
	10
	N/A

	CSI reporting offset
	Config 1,2
	slot
	3
	N/A

	
	Config 3
	
	5
	N/A

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	[image: ]Note2
	dBm/15kHz
	-98

	[image: ]Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95

	[image: ]
	dB
	8
	-2.41
	-Infinity
	1.36

	[image: ]
	dB
	8
	8
	-Infinity
	10

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-Infinity
	-88

	
	Config 3
	dBm/SCS
	-87
	-87
	-Infinity
	-85

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.67
	-61.41
	-57.67

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-51.56
	-55.31
	-51.56

	Propagation condition
	
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tsearch = 0 ms for known target cell, is the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2;
-	TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tprocessing = 20 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
-	T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 72 ms.
After successful RACH to cell 2 and until the start of time period T4, UE shall be able to receive PDSCH alternatively from cell 1 and cell 2. UE is not expected to transmit UL to both cell 1 and cell 2 in the same TTI.
The UE shall release Cell 1 less than Dhandover2 from the beginning of time period T4, where: 
Dhandover2= TRRC_procedure + Tinterrupt2
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tinterrupt2 = 1 ms for sync intra-frequency DAPS handover, is the allowed interruption length during Dhandover2 as in 38.133 [13] clause 6.1.3.2.26.1.1.2.2;
This gives a total of 11 ms.
UE shall not report CSI to Cell 1 during T5.
6.3.1.8	NR SA FR1 asynchronous DAPS handover
6.3.1.8.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra-frequency DAPS handover requirements in asynchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.8.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support intra-frequency asynchronous DAPS handover.
6.3.1.8.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.8.
6.3.1.8.4	Test description
6.3.1.8.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.8.4.1-1.
Table 6.3.1.8.4.1-1: NR SA FR1 asynchronous DAPS handover test configurations
	Config
	Description

	6.3.1.8-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.8-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.8-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.8.4.1-2
Table 6.3.1.8.4.1-2: Initial conditions for NR SA FR1 asynchronous DAPS handover
	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 6.3.1.8.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 6.3.1.8.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.8.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.8.4.1-3: General test parameters for NR SA FR1 asynchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-1
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	7 s
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	

	T4
	ms
	Dhandover2
	DHandover2 is defined in TS 38.133 [6] clause 6.1.3.2.1 

	T5
	ms
	100
	



6.3.1.8.4.2	Test procedure
Same test procedure as described in section 6.3.1.7.4.2.
6.3.1.8.4.3	Message contents
Same message contents as described in section 6.3.1.7.4.3.
6.3.1.8.5	Test requirements
Table 6.3.1.8.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.8.5-1: Cell specific test parameters for NR SA FR1 asynchronous DAPS handover
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2 – T5
	T1
	T2 – T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1,2
	MHz
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS CSI 
	Config 1
	
	CSI-RS.1.1 FDD

	configuration for
	Config 2
	
	CSI-RS.1.1 TDD

	reporting
	Config 3
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic
	N/A

	reportQuantity
	
	cri-RI-PMI-CQI
	N/A

	CSI reporting 
	Config 1,2
	slot
	5
	N/A

	periodicity
	Config 3
	
	10
	N/A

	CSI reporting offset
	Config 1,2
	slot
	3
	N/A

	
	Config 3
	
	5
	N/A

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15

	
	Config 3
	
	30

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15

	
	Config 3
	
	30

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	[image: ]Note2
	dBm/15kHz
	-98

	[image: ]Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95

	[image: ]
	dB
	8
	-2.41
	-Infinity
	1.36

	[image: ]
	dB
	8
	8
	-Infinity
	10

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-Infinity
	-88

	
	Config 3
	
	-87
	-87
	-Infinity
	-85

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-57.67
	-61.41
	-57.67

	
	Config 3
	dBm/
38.16MHz
	-55.31
	-51.56
	-55.31
	-51.56

	Propagation condition
	
	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:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Same test procedure requirements as described in section 6.3.1.7.5 except:
The UE shall release Cell 1 less than Dhandover2 from the beginning of time period T4, where: 
Dhandover2= TRRC_procedure + Tinterrupt2
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tinterrupt2 = 2 slots for test configuration 6.3.1.8-1/2 and Tinterrupt2 = 3 slots for test configuration 6.3.1.8-3, is the allowed interruption length during Dhandover2 as in 38.133 [13] clause 6.1.3.2.26.1.1.2.2;
This gives a total of 10 ms + 2 slots for test configuration 6.3.1.8-1/2 and 10 ms + 3 slots for test configuration 6.3.1.8-3.
6.3.1.9	NR SA FR1 Intra-band inter-frequency synchronous DAPS handover
6.3.1.9.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra-band inter-frequency DAPS handover requirements in synchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.9.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support intra-band inter-frequency DAPS handover. 
6.3.1.9.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.9.
6.3.1.9.4	Test description
6.3.1.9.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.9.4.1-1.
Table 6.3.1.9.4.1-1: NR SA FR1 Intra-band inter-frequency synchronous DAPS handover test configurations
	Config
	Description

	6.3.1.9-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.9-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.9-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.9.4.1-2
Table 6.3.1.9.4.1-2: Initial conditions for NR SA FR1 Intra-band inter-frequency synchronous DAPS handover
	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.Note 1

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.1.9.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	

	Note 1:	For UE supporting DAPS HO on intra-band contiguous BC, the test frequencies are selected according to E.1.4.2. For UE supporting DAPS HO on intra-band non-contiguous BC, the test frequencies are selected according to E.1.4.3



1.	Message contents are defined in clause 6.3.1.9.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.9.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.9.4.1-3: General test parameters for NR SA FR1 Intra-band inter-frequency synchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-3
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	0 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	

	T4
	ms
	10 + Tinterrupt2
	Tinterrupt2 is defined in TS 38.133 [6] 6.1.3.2.2 Table 6.1.3.2.2-56

	T5
	ms
	100
	



6.3.1.9.4.2	Test procedure
The test scenario comprises of two NR carriers and one cell on each carrier, Cell 1 and Cell 2. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.1.9.4.1-3 and 6.3.1.9.5-1 respectively. 
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
[bookmark: OLE_LINK16][bookmark: _Hlk78897857]Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE may not have any timing information of the Cell 2. Gap pattern ID gp0 is configured as specified in 38.133 [6] Table 9.1.2-1 before T2 in the test case.
From start of T2, the Cell 2 becomes detectable. During T2, the UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A3, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL reception or UL transmission in the Cell 2 while the DL scheduling and UL feedback in the Cell 1 shall be avoided. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the last TTI containing DAPS handover command for source cell release sent to the UE. Cell 2 is continuously scheduled in DL during T4.During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1. And the test system shall observe the periodic reporting of CSI for Cell 1 during T5.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
[bookmark: OLE_LINK2]2.	Set the parameters according to T1 in Table 6.3.1.9.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A3 triggered measurement reporting on the intra-band inter-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.9.5-1. 
7.	UE shall transmit a MeasurementReport message triggered by Event A3.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS shall switch the power settings from T2 to T3 as specified in Table 6.3.1.9.5-1. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 72 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts.
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts. 
15.	If
c) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
d) The UE doesn't send periodical CSI report during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not  in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Cell 1 is the active cell.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.9.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 6.3.1.9.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.1.9.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 6.3.1.9.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.9.4.3-2: ServingCellConfig (Table 6.3.1.9.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 6.3.1.9.4.3-3: MeasConfig (Table 6.3.1.9.4.3-1)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-3) specified in Table H.3.1-4
	Acutal value of A3-threshold is -3 dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.9.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTER-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.9.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 6.3.1.9.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 6.3.1.9.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.9.4.3-6: RadioBearerConfig (Table 6.3.1.9.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO. 

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 6.3.1.9.4.3-7: CellGroupConfig (Table 6.3.1.9.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.9.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource



6.3.1.9.5	Test requirements
Table 6.3.1.9.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.9.5-1: Cell specific test parameters for NR SA FR1 Intra-band inter-frequency  synchronous DAPS handover
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2-T5
	T1
	T2-T5

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration for CSI reporting
	Config 1
	
	CSI-RS.1.1 FDD

	
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	
	periodic

	reportQuantity
	
	
	cri-RI-PMI-CQI

	CSI reporting periodicity
	Config 1,2
	slot
	5
	5

	
	Config 3
	
	10
	10

	CSI reporting offset
	Config 1,2
	slot
	3
	3

	
	Config 3
	
	5
	5

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	[image: ]Note2
	dBm/15kHz
	-98

	[image: ]Note2
	Config 1,2
	dBm/SCS
	-98

	
	Config 3
	
	-95

	[image: ]
	dB
	8
	8

	-Infinity
	11.7


	[image: ]
	dB
	8
	8

	-Infinity
	11.7


	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90

	-Infinity
	-86.3


	
	Config 3
	dBm/SCS
	-86.99
	-86.99

	-Infinity
	-83.29


	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-61.41
	-70.05
	-58.06


	
	Config 3
	dBm/
38.16MHz
	-55.31
	-55.31
	-63.94
	-51.96

	Propagation condition
	
	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 [image: ] to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
· TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
· Tsearch = 0 ms for known target cell, is the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2;
· TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
· Tprocessing = 20 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
· T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
· Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 72 ms.
During T3 UE is allowed to cause Tinterrupt1 interruption to cell 1. Tinterrupt1 is defined in 38.133 [6] clause 6.1.3.2.2 Table 6.1.3.2.2-2. When UE is transmitting PRACH preamble to cell 2, interruption to cell 1 is allowed.
During T4 UE is allowed to cause Tinterrupt2 interruption to cell 1. Tinterrupt2 is defined in 38.133 [6] clause 6.1.3.2.2 Table 6.1.3.2.2-6.
UE shall finish cell 1 release in T4 and shall not send any CSI reports to cell 1 during T5.
6.3.1.10	NR SA FR1 Intra-band inter-frequency asynchronous DAPS handover
6.3.1.10.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 intra-band inter-frequency DAPS handover requirements in asynchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.10.2	Test applicability
[bookmark: _Hlk78882643]This test applies to all types of NR UE from Release 16 onwards and support intra-band inter-frequency DAPS handover. 
6.3.1.10.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.10.
6.3.1.10.4	Test description
6.3.1.10.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.10.4.1-1.
Table 6.3.1.10.4.1-1: NR SA FR1 Intra-band inter-frequency asynchronous DAPS handover test configurations
	Config
	Description

	6.3.1.10-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.10.4.1-2
Table 6.3.1.10.4.1-2: Initial conditions for NR SA FR1 Intra-band inter-frequency asynchronous DAPS handover
	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.Note 1

	Channel bandwidth
	As specified by the test configuration selected from Table 6.3.1.10.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	

	Note 1:	For UE supporting DAPS HO on intra-band contiguous BC, the test frequencies are selected according to E.1.4.2. For UE supporting DAPS HO on intra-band non-contiguous BC, the test frequencies are selected according to E.1.4.3



1.	Message contents are defined in clause 6.3.1.10.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.10.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.10.4.1-3: General test parameters for NR SA FR1 Intra-band inter-frequency asynchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	dB
	-3
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	10 s
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	

	T4
	ms
	10 + Tinterrupt2
	Tinterrupt2 is defined in TS 38.133 [6] 6.1.3.2.2 Table 6.1.3.2.2-56

	T5
	ms
	100
	



6.3.1.10.4.2	Test procedure
The test scenario comprises of two NR carriers and one cell on each carrier, Cell 1 and Cell 2. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.1.10.4.1-3 and 6.3.1.10.5-1 respectively. 
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
[bookmark: _Hlk78897818]Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE may not have any timing information of the Cell 2. Gap pattern ID gp0 is configured as specified in 38.133 [6] Table 9.1.2-1 before T2 in the test case.
From start of T2, the Cell 2 becomes detectable. During T2, the UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A3, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL reception or UL transmission in the Cell 2 while the DL scheduling and UL feedback in the Cell 1 shall be avoided. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the last TTI containing DAPS handover command for source cell release sent to the UE. During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1. And the test system shall observe the periodic reporting of CSI for cell 1 during T5.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 6.3.1.10.5-1. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A3 triggered measurement reporting on the intra-band inter-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.10.5-1. 
7.	UE shall transmit a MeasurementReport message triggered by Event A3.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS shall switch the power settings from T2 to T3 as specified in Table 6.3.1.10.5-1. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 72 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts.
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts. 
15.	If 
e) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
f) The UE doesn't send periodical CSI report on Cell 1 during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not  in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Cell 1 is the active cell.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.10.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 6.3.1.10.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.1.10.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 6.3.1.10.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.10.4.3-2: ServingCellConfig (Table 6.3.1.10.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 6.3.1.10.4.3-3: MeasConfig (Table 6.3.1.10.4.3-1)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-3) specified in Table H.3.1-4
	Acutal value of A3-threshold is -3 dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.10.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTER-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.10.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 6.3.1.10.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 6.3.1.10.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.10.4.3-6: RadioBearerConfig (Table 6.3.1.10.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO. 

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 6.3.1.10.4.3-7: CellGroupConfig (Table 6.3.1.10.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.10.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource



6.3.1.10.5	Test requirements
Table 6.3.1.10.5-1 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.10.5-1: Cell specific test parameters for NR SA FR1 Intra-band inter-frequency  asynchronous DAPS handover
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2 -T5

	NR RF Channel Number
	
	1
	2

	Duplex mode
	Config 1
	
	FDD

	TDD configuration
	Config 1
	
	Not Applicable

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1
	
	SSB.1 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1
	kHz
	15 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1
	kHz
	15 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	[image: ]Note2
	dBm/15kHz
	-98

	[image: ]Note2
	Config 1
	dBm/SCS
	-98

	[image: ]
	dB
	8
	8
	-Infinity
	11.7

	[image: ]
	dB
	8
	8
	-Infinity
	11.7

	SSB_RP
	Config 1,2
	dBm/SCS
	-90
	-90
	-Infinity
	-86.3

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-61.41
	-61.41
	-70.05
	-58.06

	Propagation condition
	
	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 [image: ] to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tsearch = 0 ms for known target cell, is the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2;
-	TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tprocessing = 20 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
-	T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 72 ms.
During T3 UE is allowed to cause Tinterrupt1 interruption to cell 1. Tinterrupt1is defined in 38.133 [6] clause 6.1.3.2.2 Table 6.1.3.2.2-2. When UE is transmitting PRACH preamble to cell 2, interruption to cell 1 is allowed.
During T4 UE is allowed to cause Tinterrupt2 interruption to cell 1. Tinterrupt2 is defined in 38.133 [6] clause 6.1.3.2.2 Table 6.1.3.2.2-56.
UE shall finish cell 1 release in T4 and shall not send any CSI reports to cell 1 during T5.
6.3.1.11	NR SA FR1 Inter-band inter-frequency synchronous DAPS handover
6.3.1.11.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 inter-band inter-frequency DAPS handover requirements in synchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.11.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support inter-band inter-frequency DAPS handover. 
6.3.1.11.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.11.
6.3.1.11.4	Test description
6.3.1.11.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.11.4.1-1.
Table 6.3.1.11.4.1-1: NR SA FR1 Inter-band inter-frequency synchronous DAPS handover test configurations
	Config
	Description

	6.3.1.11-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.11-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.11-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.11-4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.11-5
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.11-6
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.11-7
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	6.3.1.11-8
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	6.3.1.11-9
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: 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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.11.4.1-2
Table 6.3.1.11.4.1-2: Initial conditions for NR SA FR1 Inter-band inter-frequency synchronous DAPS handover
	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 6.3.1.11.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 6.3.1.11.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.11.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.11.4.1-3: General test parameters for NR SA FR1 Inter-band inter-frequency synchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	PCell on RF channel number 1

	
	Neighbouring cell
	
	Cell 2
	Neighbour cell on RF channel number 2

	Final condition
	Active cell
	
	Cell 2
	PCell on RF channel number 2

	
	Neighbouring cell
	
	Cell 1
	Neighbour cell on RF channel number 1

	A3-Offset
	Config 1,2,4,5,9
	dB
	-7 (Note 1)
	

	
	Config 3,6
	dB
	-10 (Note 1)
	

	
	Config 7,8
	dB
	-4
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	s
	33
	Synchronous cells

	DRX
	
	OFF
	

	Measurement gap pattern Id
	
	#0
	Gaps are configured before T2.

	T1
	s
	5
	

	T2
	s
	<5
	

	T3
	s
	<0.5
	

	T4
	ms
	10+Tinterrupt2
	Tinterrupt2 as defined in TS 38.133 [6] Table 6.1.3.2.2-6 7 for synchronous DAPS HO

	T5
	ms
	100
	

	Note 1:	Including test tolerance given in Annex F.1.3.2



6.3.1.11.4.2	Test procedure
The test scenario comprises of two NR bands and one cell on each band, Cell 1 and Cell 2. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.1.11.4.1-3, 6.3.1.11.5-1 and 6.3.1.11.5-2 respectively. 
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE does not have any timing information of the Cell 2. Gap pattern ID gp0 is configured as specified in 38.133 [6] Table 9.1.2-1 before T2 in the test case.
From start of T2, the Cell 2 becomes detectable. During T2, the UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A3, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL reception or UL transmission in the Cell 2 while the DL scheduling and UL feedback in the Cell 1 shall be avoided. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the last TTI containing DAPS handover command for source cell release sent to the UE. During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1. And the test system shall observe the periodic reporting of CSI for cell 1 during T5.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 6.3.1.11.5-1 and Table 6.3.1.11.5-2. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A3 triggered measurement reporting on the inter-band inter-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.11.5-1 and Table 6.3.1.11.5-2. 
7.	UE shall transmit a MeasurementReport message triggered by Event A3.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS shall switch the power settings from T2 to T3 as specified in Table 6.3.1.11.5-1 and Table 6.3.1.11.5-2. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 72 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts.
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts.
15.	If 
g) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
h) The UE doesn't send periodical CSI report on Cell 1 during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not  in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Cell 1 is the active cell.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.11.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 6.3.1.11.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.1.11.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 6.3.1.11.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.11.4.3-2: ServingCellConfig (Table 6.3.1.11.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 6.3.1.11.4.3-3: MeasConfig (Table 6.3.1.11.4.3-1)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-7) specified in Table H.3.1-4
	Acutal value of a3-Offset is -7 dB
	6.3.1.11-1,
6.3.1.11-2,
6.3.1.11-4,
6.3.1.11-5,
6.3.1.11-9.

	
	ReportConfigNR(-10) specified in Table H.3.1-4
	Acutal value of a3-Offset is -10 dB
	6.3.1.11-3, 6.3.1.11-6

	
	ReportConfigNR(-4) specified in Table H.3.1-4
	Acutal value of a3-Offset is -4 dB
	6.3.1.11-7,
6.3.1.11-8

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.11.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTER-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.11.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 6.3.1.11.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 6.3.1.11.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.11.4.3-6: RadioBearerConfig (Table 6.3.1.11.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO. 

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 6.3.1.11.4.3-7: CellGroupConfig (Table 6.3.1.11.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.11.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource


6.3.1.11.5	Test requirements
Table 6.3.1.11.5-1, Table 6.3.1.11.5-2 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.11.5-1: Cell specific test parameters for NR SA FR1 Inter-band inter-frequency  synchronous DAPS handover (Cell 1)

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2 – T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4,7
	
	FDD

	
	Config 2,3,5,6,8,9
	
	TDD

	TDD configuration
	Config 1,4,7
	
	Not Applicable

	
	Config 2,5,8
	
	TDDConf.1.1

	
	Config 3,6,9
	
	TDDConf.2.1

	BWchannel
	Config 1,4,7
	MHz
	10: NRB,c = 52

	
	Config 2,5,8
	
	10: NRB,c = 52

	
	Config 3,6,9
	
	40: NRB,c = 106

	BWP BW
	Config 1,4,7
	MHz
	10: NRB,c = 52

	
	Config 2,5,8
	
	10: NRB,c = 52

	
	Config 3,6,9
	
	40: NRB,c = 106

	TRS configuration
	Config 1,4,7
	
	TRS.1.1 FDD

	
	Config 2,5,8
	
	TRS.1.1 TDD

	
	Config 3,6,9
	
	TRS.1.2 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4,7
	
	SR.1.1 FDD

	measurement channel
	Config 2,5,8
	
	SR.1.1 TDD

	
	Config 3,6,9
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4,7
	
	CR.1.1 FDD

	Channel
	Config 2,5,8
	
	CR.1.1 TDD

	
	Config 3,6,9
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration 
	Config 1,4,7
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2,5,8
	
	CSI-RS.1.1 TDD

	
	Config 3,6,9
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting 
	Config 1,2,4,5,7,8
	slot
	5

	periodicity
	Config 3,6,9
	
	10

	CSI reporting offset
	Config 1,2,4,5,7,8
	slot
	3

	
	Config 3,6,9
	
	5

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6,9
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6,9
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6,9
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	-98
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98
	-98

	
	Config 3,6,9
	
	-95
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	SSB_RP
	Config 1,2,4,5,7,8
	dBm/SCS
	-94
	-94

	
	Config 3,6,9
	dBm/SCS
	-91
	-91

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6,9
	dBm/
38.16MHz
	-58.49
	-58.49

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 6.3.1.11.5-2: Cell specific test parameters for NR SA FR1 Inter-band inter-frequency  synchronous DAPS handover (Cell 2)

	Parameter
	Unit
	Cell 2

	
	
	T1
	T2 - T5

	NR RF Channel Number
	
	2

	Duplex mode
	Config 1,2,3
	
	FDD

	
	Config 4,5,6,7,8,9
	
	TDD

	TDD configuration
	Config 1,2,3
	
	Not Applicable

	
	Config 4,5,6
	
	TDDConf.1.1

	
	Config 7,8,9
	
	TDDConf.2.1

	BWchannel
	Config 1,2,3
	MHz
	10: NRB,c = 52

	
	Config 4,5,6
	
	10: NRB,c = 52

	
	Config 7,8,9
	
	40: NRB,c = 106

	BWP BW
	Config 1,2,3
	MHz
	10: NRB,c = 52

	
	Config 4,5,6
	
	10: NRB,c = 52

	
	Config 7,8,9
	
	40: NRB,c = 106

	TRS configuration
	Config 1,2,3
	
	TRS.1.1 FDD

	
	Config 4,5,6
	
	TRS.1.1 TDD

	
	Config 7,8,9
	
	TRS.1.2 TDD

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,2,3
	
	SR.1.1 FDD

	measurement channel
	Config 4,5,6
	
	SR.1.1 TDD

	
	Config 7,8,9
	
	SR2.1 TDD

	CORESET Reference 
	Config 1,2,3
	
	CR.1.1 FDD

	Channel
	Config 4,5,6
	
	CR.1.1 TDD

	
	Config 7,8,9
	
	CR2.1 TDD

	OCNG Patterns
	
	OCNG pattern 1

	CSI-RS configuration 
	Config 1,4,7
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2,5,8
	
	CSI-RS.1.1 TDD

	
	Config 3,6,9
	
	CSI-RS.2.1 TDD

	SMTC Configuration
	
	SMTC pattern 1

	SSB Configuration
	Config 1,2,3,4,5,6
	
	SSB.1 FR1

	
	Config 7,8,9
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,3,4,5,6
	kHz
	15 kHz

	
	Config 7,8,9
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,3,4,5,6
	kHz
	15 kHz

	
	Config 7,8,9
	
	30 kHz

	PRACH configuration
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	-98
	-98

	
Note2
	Config 1,2,3,4,5,6
	dBm/SCS
	-98
	-98

	
	Config 7,8,9
	
	-95
	-95

	

	dB
	-Infinity
	4

	

	dB
	-Infinity
	4

	SSB_RP
	Config 1,2,3,4,5,6
	dBm/SCS
	-Infinity
	-94

	
	Config 7,8,9
	dBm/SCS
	-Infinity
	-91

	IoNote3
	Config 1,2,3,4,5,6
	dBm/
9.36MHz
	-70.05
	-64.59

	
	Config 7,8,9
	dBm/
38.16MHz
	-63.94
	-58.49

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tsearch = 0 ms for known target cell, is the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2;
-	TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tprocessing = 20 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
-	T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 72 ms.
The UE shall complete to release Cell 1 less than Dhandover2(10 ms + Tinterrupt2) from the beginning of time period T4. During Dhandover2, the interruption on Cell 2 shall not exceed Tinterrupt2 as defined in TS 38.133 [6] Table 6.1.3.2.2-6 7 for synchronous DAPS HO.
The handover delay Dhandover2 can be expressed as: TRRC_procedure + Tinterrupt2, where:
TRRC_procedure = 10 ms and is specified in clause 12 in TS 38.331 [13].
6.3.1.12	NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover
6.3.1.12.1	Test purpose
To verify the requirement for the NR FR1-NR FR1 inter-band inter-frequency DAPS handover requirements in asynchronous scenario specified in clause 38.133 [6] clause 6.1.3.2.
6.3.1.12.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support inter-band inter-frequency DAPS handover. 
6.3.1.12.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 6.3.1.0.4.
The normative reference for this requirement is TS 38.133 [6] clause A.6.3.1.12.
6.3.1.12.4	Test description
6.3.1.12.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 6.3.1.12.4.1-1.
Table 6.3.1.12.4.1-1: NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover test configurations
	[bookmark: _Hlk78985092]Config
	Description

	6.3.1.12-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.12-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.12-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	6.3.1.12-4
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.12-5
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.12-6
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	6.3.1.12-7
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	6.3.1.12-8
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	6.3.1.12-9
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell: 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



Configure the test equipment and the DUT according to the parameters in Table 6.3.1.12.4.1-2
Table 6.3.1.12.4.1-2: Initial conditions for NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover
	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 6.3.1.12.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 6.3.1.12.4.3.
2.	The power levels and settings for NR Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR1 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 6.3.1.12.4.1-3 below, with A3-Offset modified by Test Tolerance. 
Table 6.3.1.12.4.1-3: General test parameters for NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A3-Offset
	Config 1,2,4,5,9
	dB
	-7(Note 1)
	

	
	Config 3,6
	dB
	-10(Note 1)
	

	
	Config 7,8
	dB
	-4
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	Config 1,2,4,5
	ms
	0.5
	Asynchronous cells

	
	Config3,6,7,8,9
	ms
	0.25
	

	DRX
	
	OFF
	

	Measurement gap pattern Id
	
	#0
	Gaps are configured before T2.

	T1
	s
	5
	

	T2
	s
	<5
	

	T3
	s
	<0.5
	

	T4
	ms
	10+Tinterrupt2
	Tinterrupt2 as defined in TS 38.133 [6] Table 6.1.3.2.2-6 7 for asynchronous DAPS HO.

	T5
	ms
	100
	

	Note 1:	Including test tolerance given in Annex F.1.3.2



6.3.1.12.4.2	Test procedure
The test scenario comprises of two NR bands and one cell on each band, Cell 1 and Cell 2. General parameters and Cell-specific parameters for Cell 1 and Cell 2 are given in Table 6.3.1.12.4.1-3, 6.3.1.12.5-1 and 6.3.1.12.5-2 respectively. 
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE does not have any timing information of the Cell 2. Gap pattern ID gp0 is configured as specified in 38.133 [6] Table 9.1.2-1 before T2 in the test case.
From start of T2, the Cell 2 becomes detectable. During T2, the UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A3, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL reception or UL transmission in the Cell 2 while the DL scheduling and UL feedback in the Cell 1 shall be avoided. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the last TTI containing DAPS handover command for source cell release sent to the UE. During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1. And the test system shall observe the periodic reporting of CSI for cell 1 during T5.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 6.3.1.12.5-1 and Table 6.3.1.12.5-2. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A3 triggered measurement reporting on the inter-band inter-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 6.3.1.12.5-1 and Table 6.3.1.12.5-2. 
7.	UE shall transmit a MeasurementReport message triggered by Event A3.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS shall switch the power settings from T2 to T3 as specified in Table 6.3.1.12.5-1 and Table 6.3.1.12.5-2. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 72 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts.
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts. 
15.	If 
i) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
j) The UE doesn't send periodical CSI report on Cell 1 during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not  in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1. Cell 1 is the active cell.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
6.3.1.12.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 6.3.1.12.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 6.3.1.12.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 6.3.1.12.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.12.4.3-2: ServingCellConfig (Table 6.3.1.12.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 6.3.1.12.4.3-3: MeasConfig (Table 6.3.1.12.4.3-1)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-7) specified in Table H.3.1-4 
	Acutal value of a3-Offset is -7 dB

	6.3.1.11-1,
6.3.1.11-2,
6.3.1.11-4,
6.3.1.11-5,
6.3.1.11-9.

	
	ReportConfigNR(-10) specified in Table H.3.1-4
	Acutal value of a3-Offset is -10 dB
	6.3.1.11-3, 6.3.1.11-6

	
	ReportConfigNR(-4) specified in Table H.3.1-4
	Acutal value of a3-Offset is -4 dB
	6.3.1.11-7,
6.3.1.11-8

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.12.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTER-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.12.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 6.3.1.12.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 6.3.1.12.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.12.4.3-6: RadioBearerConfig (Table 6.3.1.12.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO. 

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 6.3.1.12.4.3-7: CellGroupConfig (Table 6.3.1.12.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 6.3.1.12.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource


6.3.1.12.5	Test requirements
Table 6.3.1.12.5-1, Table 6.3.1.12.5-2 defines the primary level settings including test tolerances for all tests.
Table 6.3.1.12.5-1: Cell specific test parameters for NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover (Cell 1)

	Parameter
	Unit
	Cell 1

	
	
	T1
	T2 – T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1,4,7
	
	FDD

	
	Config 2,3,5,6,8,9
	
	TDD

	TDD configuration
	Config 1,4,7
	
	Not Applicable

	
	Config 2,5,8
	
	TDDConf.1.1

	
	Config 3,6,9
	
	TDDConf.2.1

	BWchannel
	Config 1,4,7
	MHz
	10: NRB,c = 52

	
	Config 2,5,8
	
	10: NRB,c = 52

	
	Config 3,6,9
	
	40: NRB,c = 106

	BWP BW
	Config 1,4,7
	MHz
	10: NRB,c = 52

	
	Config 2,5,8
	
	10: NRB,c = 52

	
	Config 3,6,9
	
	40: NRB,c = 106

	TRS configuration
	Config 1,4,7
	
	TRS.1.1 FDD

	
	Config 2,5,8
	
	TRS.1.1 TDD

	
	Config 3,6,9
	
	TRS.1.2 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,4,7
	
	SR.1.1 FDD

	measurement channel
	Config 2,5,8
	
	SR.1.1 TDD

	
	Config 3,6,9
	
	SR.2.1 TDD

	CORESET Reference 
	Config 1,4,7
	
	CR.1.1 FDD

	Channel
	Config 2,5,8
	
	CR.1.1 TDD

	
	Config 3,6,9
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration 
	Config 1,4,7
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2,5,8
	
	CSI-RS.1.1 TDD

	
	Config 3,6,9
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting 
	Config 1,2,4,5,7,8
	slot
	5

	periodicity
	Config 3,6,9
	
	10

	CSI reporting offset
	Config 1,2,4,5,7,8
	slot
	3

	
	Config 3,6,9
	
	5

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	Config 1,2,4,5,7,8
	
	SSB.1 FR1

	
	Config 3,6,9
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6,9
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,4,5,7,8
	kHz
	15 kHz

	
	Config 3,6,9
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	-98
	-98

	
Note2
	Config 1,2,4,5,7,8
	dBm/SCS
	-98
	-98

	
	Config 3,6,9
	
	-95
	-95

	

	dB
	4
	4

	

	dB
	4
	4

	SSB_RP
	Config 1,2,4,5,7,8
	dBm/SCS
	-94
	-94

	
	Config 3,6,9
	dBm/SCS
	-91
	-91

	IoNote3
	Config 1,2,4,5,7,8
	dBm/
9.36MHz
	-64.59
	-64.59

	
	Config 3,6,9
	dBm/
38.16MHz
	-58.49
	-58.49

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 6.3.1.12.5-2: Cell specific test parameters for NR SA FR1 Inter-band inter-frequency asynchronous DAPS handover (Cell 2)

	Parameter
	Unit
	Cell 2

	
	
	T1
	T2 - T5

	NR RF Channel Number
	
	2

	Duplex mode
	Config 1,2,3
	
	FDD

	
	Config 4,5,6,7,8,9
	
	TDD

	TDD configuration
	Config 1,2,3
	
	Not Applicable

	
	Config 4,5,6
	
	TDDConf.1.1

	
	Config 7,8,9
	
	TDDConf.2.1

	BWchannel
	Config 1,2,3
	MHz
	10: NRB,c = 52

	
	Config 4,5,6
	
	10: NRB,c = 52

	
	Config 7,8,9
	
	40: NRB,c = 106

	BWP BW
	Config 1,2,3
	MHz
	10: NRB,c = 52

	
	Config 4,5,6
	
	10: NRB,c = 52

	
	Config 7,8,9
	
	40: NRB,c = 106

	TRS configuration
	Config 1,2,3
	
	TRS.1.1 FDD

	
	Config 4,5,6
	
	TRS.1.1 TDD

	
	Config 7,8,9
	
	TRS.1.2 TDD

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference 
	Config 1,2,3
	
	SR.1.1 FDD

	measurement channel
	Config 4,5,6
	
	SR.1.1 TDD

	
	Config 7,8,9
	
	SR2.1 TDD

	CORESET Reference 
	Config 1,2,3
	
	CR.1.1 FDD

	Channel
	Config 4,5,6
	
	CR.1.1 TDD

	
	Config 7,8,9
	
	CR2.1 TDD

	OCNG Patterns
	
	OCNG pattern 1

	CSI-RS configuration 
	Config 1,4,7
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2,5,8
	
	CSI-RS.1.1 TDD

	
	Config 3,6,9
	
	CSI-RS.2.1 TDD

	SMTC Configuration
	
	SMTC pattern 1

	SSB Configuration
	Config 1,2,3,4,5,6
	
	SSB.1 FR1

	
	Config 7,8,9
	
	SSB.2 FR1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,3,4,5,6
	kHz
	15 kHz

	
	Config 7,8,9
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,3,4,5,6
	kHz
	15 kHz

	
	Config 7,8,9
	
	30 kHz

	PRACH configuration
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	-98
	-98

	
Note2
	Config 1,2,3,4,5,6
	dBm/SCS
	-98
	-98

	
	Config 7,8,9
	
	-95
	-95

	

	dB
	-Infinity
	4

	

	dB
	-Infinity
	4

	SSB_RP
	Config 1,2,3,4,5,6
	dBm/SCS
	-Infinity
	-94

	
	Config 7,8,9
	dBm/SCS
	-Infinity
	-91

	IoNote3
	Config 1,2,3,4,5,6
	dBm/
9.36MHz
	-70.05
	-64.59

	
	Config 7,8,9
	dBm/
38.16MHz
	-63.94
	-58.49

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
· TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
· Tsearch = 0 ms for known target cell, is the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2.
· TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
· Tprocessing = 20 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
· T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
· Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 72 ms.
The UE shall complete to release Cell 1 less than Dhandover2 (10 ms + Tinterrupt2) from the beginning of time period T4. During Dhandover2, the interruption on Cell 2 shall not exceed Tinterrupt2 as defined in TS 38.133 [6] Table 6.1.3.2.2-6 7 for asynchronous DAPS HO.
The handover delay Dhandover2 can be expressed as: TRRC_procedure + Tinterrupt2, where:
TRRC_procedure = 10 ms and is specified in clause 12 in TS 38.331 [13].
<End of modified section 1>

<Start of modified section 2>
7.3.1.4	NR SA FR1-FR2 synchronous DAPS handover
Editor's Note: 
· This test cases is incomplete since FR1-FR2 OTA testability is still FFS.
· MU and TT analysis is complete for UE PC3 and test frequenc f ≤ 40.8 GHz.
· MU and TT analysis is incomplete for test frequency f > 40.8 GHz
· MU and TT analysis is incomplete for UE power class other than PC3.
7.3.1.4.1	Test purpose
To verify the requirement for the NR FR1-NR FR2 inter-band inter-frequency synchronous DAPS handover requirements in synchronous scenario specified in 38.133 [6] clause 6.1.3.4.
7.3.1.4.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and support inter-frequency DAPS handover. 
7.3.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 7.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.7.3.1.4.
7.3.1.4.4	Test description
7.3.1.4.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 7.3.1.4.4.1-1.
Table 7.3.1.4.4.1-1: NR SA FR1-FR2 synchronous DAPS handover test configurations
	Config
	Description

	7.3.1.4-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	7.3.1.4-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	7.3.1.4-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

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



Configure the test equipment and the DUT according to the parameters in Table 7.3.1.4.4.1-2
Table 7.3.1.4.4.1-2: Initial conditions for NR SA FR1-FR2 synchronous DAPS handover
	Parameter
	Value
	Comment

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

	Test frequencies
	As specified in Annex E.1.1, 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 7.3.1.4.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 7.3.1.4.4.3.
2.	The power levels and settings for NR FR1 Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR2 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 7.3.1.4.4.1-3 below, with A4-Threshold modified by Test Tolerance.
Table 7.3.1.4.4.1-3: General test parameters for NR SA FR1-FR2 synchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A4-Threshold
	dBm
	-120
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	s
	33
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	<5
	

	T3
	s
	<0.5
	

	T4
	ms
	10+Tinterrupt2
	Tinterrupt2 as defined in 38.133 [6] Table 6.1.3.4.2-2 for synchronous DAPS HO

	T5
	ms
	100
	



7.3.1.4.4.2	Test procedure
The test scenario comprises of two NR carriers each with one cell. NR Cell 1 is the source PCell on a FR1 carrier and NR Cell 2 is the target PCell on a FR2 carrier. General parameters for Cell 1 and Cell 2 are given in Table 7.3.1.4.4.1-3 and Table 7.3.1.4.4.1-4 respectively.
The test consists of five successive time periods, with time durations of T1, T2, T3, T4 and T5 respectively. 
Before the start of T1, the UE is connected to the Cell 1 and not aware of the Cell 2. During T1, the UE does not have any timing information of the Cell 2.
Before the start of T2, the UE is configured with event A4 triggered measurement reporting on target carrier and measurement gaps (gap pattern ID # 0). From start of T2, the Cell 2 becomes detectable. The UE performs cell detection and measurements on the Cell 2 and shall send event report to the network. After receiving the event report A4, the network sends a RRC message implying DAPS handover command for target cell addition to the UE.
T3 starts from the instant when the test system receives the ACK of the PDSCH corresponding to the last TTI containing DAPS handover command for target cell addition sent to the UE. During T3, UE shall be able to perform random access, DL schedule and UL feedback to cell 1 shall be avoided when UE is required to perform DL reception or UL transmission in PRACH procedure in cell 2, except preamble transmission. After successful RACH procedure on the Cell 2, UE is scheduled with PDSCH from Cell 1 and Cell 2 in alternative TTIs. In the end of T3 the network sends a RRC message implying DAPS handover command for source cell release to the UE. During T3, the handover delay Dhandover1 for target cell addition need to be verified.
T4 starts from the instant when the test system receives the ACK of the PDSCH corresponding to the last TTI containing DAPS handover command for source cell release sent to the UE. During T4, the UE shall accomplish the release actions within Dhandover2
From start of T5, the UE shall stop sending periodical CSI report on Cell 1.
1.	Ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5. Establish SRB2 and DRB in the RRC Reconfiguration message. Cell 1 is the active cell. Set Cell 2 physical cell identity to the initial physical cell identity.
2.	Set the parameters according to T1 in Table 7.3.1.4.5-1 and Table 7.3.1.4.5-2 respectively. Propagation conditions are set according to Annex C clause C.2.2. T1 starts and the SS starts continuously scheduling the UE to perform DL reception in every DL slot on Cell 1 and monitoring corresponding ACK/NACK feedbacks sent by the UE.
3.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2).
4.	The SS shall transmit an RRCReconfiguration message to configure event A4 triggered measurement reporting on the inter-frequency carrier and periodical CSI reporting on Cell 1.
5.	The UE shall transmit an RRCReconfigurationComplete message.
6.	When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 7.3.1.4.5-1 and Table 7.3.1.4.5-2 respectively. 
7.	UE shall transmit a MeasurementReport message triggered by Event A4.
8.	SS shall transmit an RRCReconfiguration with reconfigurationWithSync message which reconfiguring DRB as a DAPS radio bearer to the UE, at that instant the SS receives the ACK of the PDSCH corresponding to the RRCReconfiguration with reconfigurationWithSync message the SS shall switch the power settings from T2 to T3 as specified in Table 7.3.1.4.5-1 and Table 7.3.1.4.5-2. T3 starts and the SS stops scheduling the UE to perform DL reception on Cell 1.
9.	If the UE transmits PRACH preamble to Cell 2 within Dhandover1 from the beginning of time period T3 then the number of successful tests is increased by one, continue to step 10. Otherwise, the number of failure tests is increased by one, go to step 17. where:
-	Dhandover1 = 92 ms.
10.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
11.	Upon receiving RRCReconfigurationComplete message sent by UE, the SS immediately starts scheduling UE to perform DL reception in Cell 1 and Cell 2 in an alternative manner, and monitoring corresponding ACK/NACK feedbacks sent by the UE.
12.	Upon T3 expiring, the SS immediately transmit an RRCReconfiguration with daps-SourceRelease-r16 = true on Cell 2 to the UE. T4 starts when the SS receives the ACK of the PDSCH corresponding to the RRCReconfiguration with daps-SourceRelease-r16 = true.
13.	The UE transmits an RRCReconfigurationComplete message on Cell 2.
1413.	When T4 expires, T5 starts.
15.	If 
k) The UE can report ACK/NACK from the first DL reception scheduled on Cell 2 after the beginning of time period T5,
and
l) The UE doesn't send periodical CSI report on Cell 1 during entire time period T5.
then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
16.	After T5 expires, the SS sends an RRCReconfiguration with reconfigurationWithSync to cause UE handover back to Cell 1.
17.	If UE is not in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1, switch off and on the UE. Then ensure the UE is in State RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5 on Cell 1.
18.	Repeat steps 2-17 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.3.1.4.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 7.3.1.4.4.3-1: RRCReconfiguration (Step 4)
	Derivation Path: TS 38.508-1 [14], 4.6.1-13 with condition NR_MEAS

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 7.3.1.4.4.3-3
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup SEQUENCE {
	
	
	

	          spCellConfigDedicated
	ServingCellConfig
	Table 7.3.1.4.4.3-2
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.4.3-2: ServingCellConfig (Table 7.3.1.4.4.3-1)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition MEAS

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	  csi-MeasConfig
	CSI-MeasConfig for RRM Specified in TS 38.508-1 [14] Table 7.3.1-6
	
	

	}
	
	
	



Table 7.3.1.4.4.3-3: MeasConfig (Table 7.3.1.4.4.3-1)
	Derivation path: Table H.3.1-2 with condition INTER-FREQ

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  reportConfigToAddModList SEQUENCE(SIZE (1..maxReportConfigId)) OF SEQUENCE {
	1 entry
	
	

	    reportConfig[1] CHOICE {
	
	
	

	      reportConfigNR
	ReportConfigNR(-120) specified in Table H.3.1-4AA
	Acutal value of A4-threshold is -120dBm
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.4.3-4: MeasurementReport (Step 7)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.1-5A

	Information Element
	Value/remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    measurementReport SEQUENCE {
	
	
	

	      measResults
	MeasResults specified in Table H.3.1-7 with condition INTER-FREQ
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.4.3-5: RRCReconfiguration (Step 8)
	Derivation Path: TS 38.508-1 [4], Table 4.8.1-1A with Condition RBConfig_NoKeyChange

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration SEQUENCE {
	
	
	

	      radioBearerConfig
	RadioBearerConfig
	Table 7.3.1.4.4.3-6
	

	      nonCriticalExtension SEQUENCE{
	
	
	

	        masterCellGroup
	CellGroupConfig
	Table 7.3.1.4.4.3-7
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.4.3-6: RadioBearerConfig (Table 7.3.1.4.4.3-5)
	 Derivation Path: TS 38.508-1 [14], Table 4.6.3-132 with condition DRB1

	Information Element
	Value/remark
	Comment
	Condition

	RadioBearerConfig ::= SEQUENCE {
	
	
	

	  drb-ToAddModList SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod {
	1 entry
	
	

	    DRB-ToAddMod[1] SEQUENCE {
	
	entry 1
	

	      drb-Identity
	DRB-Identity using condition DRBn
	DRB #n is a DRB established before DAPS HO. 

Actual value of n is left to TE implementation
	

	      daps-Config-r16
	true
	
	

	    }
	
	
	

	  }
	
	
	

	  securityConfig
	Not present
	
	

	}
	
	
	



Table 7.3.1.4.4.3-7: CellGroupConfig (Table 7.3.1.4.4.3-6)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition PCell_change

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  rlc-BearerToAddModList
	Not present
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    reconfigurationWithSync SEQUENCE {
	
	
	

	      spCellConfigCommon SEQUENCE {
	
	
	

	        physCellId
	PhysCellId for Cell 2
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.3.1.4.4.3-8: RRCReconfiguration (Step 12)
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition DAPS_HO_ReleaseSource



7.3.1.4.5	Test requirements
Table 7.3.1.4.5-1 and Table 7.3.1.4.5-2 defines the primary level settings including test tolerances for all tests.
Table 7.3.1.4.5-1: Cell specific test parameters for NR SA FR1-FR2 synchronous DAPS handover (Cell 1 in FR1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2
	T3
	T4
	T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	DRx Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR2.1 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration 
	Config 1
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting 
	Config 1,2
	slot
	5

	periodicity
	Config 3
	
	10

	CSI reporting offset
	Config 1,2
	slot
	3

	
	Config 3
	
	5

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1,2
	
	SMTC.1

	
	Config 3
	
	SMTC.2

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	
Note2
	dBm/15kHz
	NA
Link only, see clause A.3.7A

	
Note2
	Config 1,2
	dBm/SCS
	

	
	Config 3
	
	

	

	dB
	

	

	dB
	

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	

	
	Config 3
	dBm/
38.16MHz
	

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 7.3.1.4.5-2: Cell specific test parameters for NR SA FR1-FR2 synchronous DAPS handover (Cell 2 in FR2)
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2 - T5

	Assumption for UE beamsNote 6
	
	Rough

	AoA setup
	
	Setup 1 as defined in A.3.15

	NR RF Channel Number
	
	2

	Duplex mode
	Config 1,2,3
	
	TDD

	TDD configuration
	Config 1,2,3
	
	TDDConf.3.1

	BWchannel
	Config 1,2,3
	MHz
	100: NRB,c = 66

	BWP BW
	Config 1,2,3
	MHz
	100: NRB,c = 66

	TRS configuration
	Config 1,2,3
	
	TRS.2.1 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	Config 1,2,3
	
	SR3.1 TDD

	CORESET Reference Channel
	Config 1,2,3
	
	CR3.1 TDD

	OCNG Patterns
	
	OCNG pattern 1

	SSB Configuration
	Config 1,2,3
	
	SSB.1 FR2

	CSI-RS configuration for CSI reporting
	Config 1,2,3
	
	CSI-RS.3.1 TDD

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,3
	kHz
	120 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,3
	kHz
	120 kHz

	PRACH configuration 
	
	FR2 PRACH configuration 2

	TCI configuration
	
	CSI-RS.Config.0

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	
Note2
	dBm/15kHz
	-104.7
	-104.7

	
Note2
	dBm/SCS
	-95.7
	-95.7

	

	dB
	-Infinity
	10

	

	dB
	-Infinity
	10

	IoNote3
	dBm/
95.04MHz
	-66.7
	-55.4

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone.
Note 6:	Information about types of UE beam is given in 38.133 [6] B.2.1.3, and does not limit UE implementation or test system implementation.



The UE shall start to transmit the PRACH to Cell 2 less than Dhandover1 from the beginning of time period T3. The interruption on Cell 1 shall not exceed Tinterrupt1 as defined in TS 38.133 [6] Table 6.1.3.4.2-1 for synchronous DAPS HO. The rate of correct handovers observed during repeated tests shall be at least 90%, where:
Dhandover1= TRRC_procedure + Tsearch + TIU + Tprocessing + T∆ + Tmargin
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tsearch = 0 ms for known target cell, is the the time required to search the target cell specified in 38.133 [6] clause 6.1.1.2.2;
	TIU = 20 ms, is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tprocessing = 40 ms, is the time for UE processing specified in 38.133 [6] clause 6.1.1.2.2.
-	T∆ = 20 ms, is the time for fine time tracking and acquiring full timing information of the target cell specified in 38.133 [6] clause 6.1.1.2.2.
-	Tmargin = 2 ms, is the time for SSB post-processing specified in 38.133 [6] clause 6.1.1.2.2.
This gives a total of 92 ms.
After successful RACH to cell 2 and until the start of time period T4, UE shall be able to receive PDSCH alternatively from Cell 1 and Cell 2. UE is not expected to transmit UL to both cell 1 and cell 2 in the same TTI.
The UE shall release Cell 1 less than Dhandover2 from the beginning of time period T4, where: 
Dhandover2= TRRC_procedure + Tinterrupt2
-	TRRC_procedure= 10 ms, is the RRC procedure delay specified in 38.331 [13] clause 12;
-	Tinterrupt2 = 1.125 ms for sync intra-frequency DAPS handover, is the allowed interruption length during Dhandover2 as in 38.133 [13] clause 6.1.3.4.26.1.1.2.2;
This gives a total of 11.125 ms.
UE shall not report CSI to Cell 1 during T5.
7.3.1.5	NR SA FR1-FR2 asynchronous DAPS handover
Editor's Note: 
· This test cases is incomplete since FR1-FR2 OTA testability is still FFS.
· MU and TT analysis is complete for UE PC3 and test frequenc f ≤ 40.8 GHz.
· MU and TT analysis is incomplete for test frequency f > 40.8 GHz
· MU and TT analysis is incomplete for UE power class other than PC3.
7.3.1.5.1	Test purpose
To verify the requirement for the NR FR1-NR FR2 inter-band inter-frequency asynchronous DAPS handover requirements in synchronous scenario specified in 38.133 [6] clause 6.1.3.4.
7.3.1.5.2	Test applicability
This test applies to all types of NR UE from Release 16 onwards and supporting inter-frequency asynchronous DAPS handover and supporting different SCSs in source PCell and inter-frequency target PCell in DAPS handover. 
7.3.1.5.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 7.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.7.3.1.5.
7.3.1.5.4	Test description
7.3.1.5.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
This test shall be tested using any of the test configurations in Table 7.3.1.5.4.1-1.
Table 7.3.1.5.4.1-1: NR SA FR1-FR2 asynchronous DAPS handover test configurations
	Config
	Description

	7.3.1.5-1
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	7.3.1.5-2
	Source cell: NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	7.3.1.5-3
	Source cell: NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

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



Configure the test equipment and the DUT according to the parameters in Table 7.3.1.5.4.1-2
Table 7.3.1.5.4.1-2: Initial conditions for NR SA FR1-FR2 asynchronous DAPS handover
	Parameter
	Value
	Comment

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

	Test frequencies
	As specified in Annex E.1.1, 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 7.3.1.5.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 7.3.1.5.4.3.
2.	The power levels and settings for NR FR1 Cell 1 are set according to Annex C.1.2 and C.1.3. Cell 2 is NR FR2 target Cell, and its power levels and settings are also set according to Annex C.1.2 and C.1.3.
3.	The test parameters are given in Table 7.3.1.5.4.1-3 below, with A4-Threshold modified by Test Tolerance. 
Table 7.3.1.5.4.1-3: General test parameters for NR SA FR1-FR2 asynchronous DAPS handover
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A4-Threshold
	dBm
	-120
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	s
	62.5
	Asynchronous cells

	T1
	s
	5
	

	T2
	s
	<5
	

	T3
	s
	<0.5
	

	T4
	ms
	10+Tinterrupt2
	Tinterrupt2 as defined in 38.133 [6] Table 6.1.3.4.2-2 for asynchronous DAPS HO.

	T5
	ms
	100
	



7.3.1.5.4.2	Test procedure
Same test procedure as described in clause 7.3.1.4.4.2.
7.3.1.5.4.3	Message contents
Same message contents as described in clause 7.3.1.4.4.3.
7.3.1.5.5	Test requirements
Table 7.3.1.5.5-1 and Table 7.3.1.5.5-2 defines the primary level settings including test tolerances for all tests.
Table 7.3.1.5.5-1: Cell specific test parameters for NR SA FR1-FR2 asynchronous DAPS handover (Cell 1 in FR1)
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2 - T5

	NR RF Channel Number
	
	1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.2.1

	BWchannel
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	BWP BW
	Config 1
	MHz
	10: NRB,c = 52

	
	Config 2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	TRS configuration
	Config 1
	
	TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel 
	Config 1
	
	SR.1.1 FDD

	
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	CORESET Reference Channel
	Config 1
	
	CR.1.1 FDD

	
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration 
	Config 1
	
	CSI-RS.1.1 FDD

	for CSI reporting
	Config 2
	
	CSI-RS.1.1 TDD

	
	Config 3
	
	CSI-RS.2.1 TDD

	reportConfigType
	
	periodic

	reportQuantity
	
	cri-RI-PMI-CQI

	CSI reporting 
	Config 1,2
	slot
	5

	periodicity
	Config 3
	
	10

	CSI reporting offset
	Config 1,2
	slot
	3

	
	Config 3
	
	5

	SSB Configuration
	Config 1,2
	
	SSB.1 FR1

	
	Config 3
	
	SSB.2 FR1

	SMTC Configuration
	Config 1,2
	
	SMTC.1

	
	Config 3
	
	SMTC.2

	PDSCH/PDCCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2
	kHz
	15 kHz

	
	Config 3
	
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 2

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	NA
Link only, see clause A.3.7A

	
Note2
	Config 1,2
	dBm/SCS
	

	
	Config 3
	
	

	

	dB
	

	

	dB
	

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	

	
	Config 3
	dBm/
38.16MHz
	

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 7.3.1.5.5-2: Cell specific test parameters for NR SA FR1-FR2 asynchronous DAPS handover (Cell 2 in FR2)
	Parameter
	Unit
	Cell 2

	
	
	T1
	T2 - T5

	Assumption for UE beamsNote 6
	
	Rough

	AoA setup
	
	Setup 1 as defined in A.3.15

	NR RF Channel Number
	
	2

	Duplex mode
	Config 1,2,3
	
	TDD

	TDD configuration
	Config 1,2,3
	
	TDDConf.3.1

	BWchannel
	Config 1,2,3
	MHz
	100: NRB,c = 66

	BWP BW
	Config 1,2,3
	MHz
	100: NRB,c = 66

	TRS configuration
	Config 1,2,3
	
	TRS.2.1 TDD

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	Config 1,2,3
	
	SR.3.1 TDD

	CORESET Reference Channel
	Config 1,2,3
	
	CR.3.1 TDD

	OCNG Patterns
	
	OP.1

	CSI-RS configuration for CSI reporting
	Config 1,2,3
	
	CSI-RS.3.1 TDD

	SSB Configuration
	Config 1,2,3
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	PDSCH/PDCCH subcarrier spacing
	Config 1,2,3
	kHz
	120 kHz

	PUCCH/PUSCH subcarrier spacing
	Config 1,2,3
	kHz
	120 kHz

	PRACH configuration 
	
	FR2 PRACH configuration 2

	TCI configuration
	
	CSI-RS.Config.0

	BWP
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.3

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.3

	EPRE ratio of PSS to SSS
	dB
	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
	
	

	
Note2
	dBm/15kHz
	-104.7
	-104.7

	
Note2
	dBm/SCS
	-95.7
	-95.7

	

	dB
	-Infinity
	10

	

	dB
	-Infinity
	10

	IoNote3
	dBm/
95.04MHz
	-66.7
	-55.4

	Propagation condition
	-
	AWGN

	Note 1:	OCNG shall be used such that the cell is 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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone.
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation.



Same Test requirements as described in clause 7.3.1.4.5.
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E.1.3.2 Inter-frequency test cases.

For NR/5GC and EN-DC multi-cell inter-frequency test cases in FR1, unless otherwise stated, the serving cell shall be
configured using the test frequency “Low” as defined in TS 38.508-1 [14] for the corresponding band under test. Any
inter-frequency neighbour cell shall be configured using the test frequency “High” as defined in TS 38.508-1 [14] for
the corresponding band under test.

For NR/5GC multi-cell inter-frequency test cases in FR2, unless otherwise stated, the serving cell (and any other
neighbour cell in the same frequency carrier) shall be configured using the test frequency “Mid” as defined in TS
38.508-1 [14], clause 7.2.3.2 for the corresponding band under test. Any inter-frequency neighbour cell shall be

configured using a non-overlapping test frequency adjacent to the serving cell frequency, as defined in TS 38.508-1
[14], clause 7.2.3.2.
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* featureSetCombinationDAPS-r16 -
Indicates the feature set that the UE rts for DAPS handover on the NR band
combination by FeatureSetCombinationld. A UE shall include this field if intra-

frequency or inte equency DAPS handover supponed for this band

DAPS handover the UE shall include at least two CCs and shall support intra-
frequency DAPS handover between any CC pair within the same band entry. If the
number of CCs within a band combination is more than one and if inter-frequency
DAPS handover is supported, UE shall support inter-frequency DAPS handover
between every CC pair in the same or different band entries in the band
combination, except for the CC pair within a band entry with bandwidth class A. A
feature set including intraFreqDAPS-r16 can only be referred to by
featureSetCombinationDAPS-r16, not by featureSetCombination. A feature set
without intraFreqDAPS-r16 is only applied to inter-freq DAPS handover if it is
referred to by featureSetCombinationDAPS. Both feature sets with and without
intraFreqDAPS-r16 can be referred to by the same featureSetCombinationDAPS-
r16. -
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