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<< Unchanged sections omitted >>
4.5.10	PSCell activation and deactivation delay
4.5.10.0	Minimum conformance requirements
[bookmark: _Toc21621422][bookmark: _Toc29297036][bookmark: _Toc36149227][bookmark: _Toc44092804][bookmark: _Toc44093353][bookmark: _Toc44094176][bookmark: _Toc44094455][bookmark: _Toc52295868][bookmark: _Toc59027571][bookmark: _Toc69328065][bookmark: _Toc75989702][bookmark: _Toc75992808][bookmark: _Toc76018585][bookmark: _Toc84513651][bookmark: _Toc84514215]4.5.10.0.1	Minimum conformance requirements for PSCell activation and deactivation delay
[TS 36.133, clause 7.38]
The requirements in this clause shall apply for the UE configured with one deactivated SCG in EN-DC, and when PScell in one SCG is being activated.
The delay within which the UE shall be able to activate the deactivated SCG depends upon the specified conditions.
Upon receiving SCG activation command in slot n, the UE shall be capable to transmit PRACH preamble or PUCCH towards PSCell no later than in slot  , 
where:
	Tactivation_time = TRRC_delay + Tprocessing + Tsearch + T∆ + TIU + 2 ms
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [13].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = [20ms]. Otherwise, Tprocessing = [5 or 10ms].
	Tsearch is the time for AGC settling and PSS/SSS detection. 
	For RACH based PSCell activation, if the target cell is a known NR FR1 or FR2 PScell, Tsearch = 0 ms. If the target cell is an unknown FR1 PScell and Es/Iot ≥ -2 dB, Tsearch = 3* Trs ms. If the target cell is an unknown FR2 PScell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
	For RACH-less based PSCell activation, if RLM and BFD are configured and no failure is detected, Tsearch = 0 ms if the target cell is a known FR2 PScell. There are no requirements if PSCell is unknown.
	T∆ is time for fine time tracking and acquiring full timing information of the target PSCell. T∆ = 1*Trs ms.
	TIU: When RACH based PSCell activation is configured, it is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TIU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [8].
	When RACH-less based PSCell activation is configured, it is the uncertainty in acquiring the first PUSCH transmission occasion [or SR on PUCCH]. 
	Trs is the SMTC periodicity of the PScell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5.
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the SCG activation command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [13].
The requirements in this clause shall apply for a UE which is configured with at least PCell and PSCell.
Upon receiving SCG deactivation command in subframe n, the UE shall accomplish the deactivation actions specified in TS 38.331 [13] no later than in slot :
where
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [13].
The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [13].
FFS: MAC CE based SCG deactivation delay requirements.
The normative reference for this requirement is TS 36.133 [23] clause 7.38.2 and 7.38.3.
4.5.10.1	EN-DC FR1 PSCell activation and deactivation delay
Editor's Note: This test case is incomplete in following aspects:
-	TT analysis is missing.
-	Test applicability needs to be added to TS 38.522 [21]
-	Cell mapping is missing in Annex E
4.5.10.1.1	Test purpose
This test is to verify that the NR PSCell activation and deactivation delay under EN-DC are within the requirements, for the case when UE configured with one deactivated SCG and when PScell in one SCG is being activated where the PSCell is known by the UE at the time of activation.
4.5.10.1.2	Test applicability
This test applies to all types of NR UE supporting E-UTRA and EN-DC from Release 17 onwards and supporting activation and deactivation on SCG.
4.5.10.1.3	Minimum conformance requirements
The minimum conformance requirements are defined in clause 4.5.10.0.1. 
The normative reference for this requirement is TS 36.133 [23] 7.38 and TS 38.133 [6] clause A.4.5.10.1.
4.5.10.1.4	Test description
4.5.10.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 4.5.10.1.4.1-1.
Table 4.5.10.1.4.1-1: Supported test configurations for FR1 PSCell
	Configuration
	Description

	4.5.10.1-1
	LTE FDD, NR SCS 15 kHz, BW 10 MHz, FDD

	4.5.10.1-2
	LTE FDD, NR SCS 15 kHz, BW 10 MHz, TDD

	4.5.10.1-3
	LTE FDD, NR SCS 30 kHz, BW 40 MHz, TDD

	4.5.10.1-4
	LTE TDD, NR SCS 15 kHz, BW 10 MHz, FDD

	4.5.10.1-5
	LTE TDD, NR SCS 15 kHz, BW 10 MHz, TDD

	4.5.10.1-6
	LTE TDD, NR SCS 30 kHz, BW 40 MHz, TDD

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Configure the test equipment and the DUT according to the parameters in Table 4.5.10.1.4.1-2 and Table 4.5.10.1.4.1-3.
Table 4.5.10.1.4.1-2: Initial conditions for PSCell activation and deactivation
	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.1-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 4.5.10.1.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 1
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 1
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



Table 4.5.10.1.4.1-3: General Test Parameters for PSCell activation and deactivation
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	Two radio channels are used for this test. One for E-UTRA cell and second for NR Cell

	Initial 
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	Condition
	Deactivated cell
	
	Cell2
	To be activated PSCell on RF channel number 2.

	Final 
	Active PCell
	
	Cell1
	PCell on RF channel number 1.

	Condition
	Deactivated cell
	
	Cell2
	PSCell deactivated on RF channel number 2.

	DRX
	
	OFF
	Continuous monitoring of primary cell

	Scheduling request resource priodicity
	
	20ms
	At the starting of period T3, UE sends a SR on PUCCH for PSCell

	T1
	s
	1
	During this time the PCell shall be known and cell2 shall be unknown.

	T2
	s
	1
	During this time the UE adds the PSCell.

	T3
	s
	1
	During this time the UE sends CSI reports for PSCell.

	T4
	s
	1
	During this time the UE releases the PSCell.



1.	Message contents are defined in clause 4.5.10.1.4.3.
2.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to Annex A.6. Cell 2 is NR FR1 cells. Cell 2 is the deactivated PSCell.
4.5.10.1.4.2	Test procedure
The test consists of four successive time periods with duration of T1, T2, T3 and T4. There are two carriers each with one cell. The UE is connected to Cell 1 (E-UTRA PCell) on radio channel 1 (PCC) and PSCell (Cell2) is in deactivated state. During T1, both Cell1 and Cell2 are known to UE and UE performs measurement on deactivated PCell. Before the test starts the UE is configured RLM and BFD on deactivated PSCell. During T1, UE performs RLM and BFD on the deactivated PSCell and TCI state is known.
The test system shall send a RRC message to the UE to activate PSCell (Cell 2) on radio channel 2, where no any PSCell parameter is modified in the RRC message. The RRC message (to activate PSCell) also includes a request for the UE to transmit scheduling request on PUCCH for the PSCell after the PSCell has been successfully activated. The RRC message to activate PSCell shall be sent to the UE during period T1. The point in time at which the RRC message to activate PSCell (Cell2) is received at the UE antenna connector defines the start of period T2.
The test system shall observe the periodic reporting of CSI for PSCell during T3. The point in time at which the UE has sent scheduling request on PUCCH for PSCell (Cell 2) defines the start of period T3.
The test system shall send a RRC message to the UE to deactivate PSCell (Cell 2) on radio channel 2. The RRC message to deactivate PSCell (Cell2) shall be sent to the UE during period T3, after the UE has sent at least one CQI report with non-zero CQI index for PSCell (Cell 2). The point in time at which the RRC message to deativate PSCell (Cell2) is received at the UE antenna connector defines the start of period T4.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to T1 in Tables 4.5.10.1.5-1 and A.6.1.1-1. Propagation conditions are set according to Annex C clauses C.2.2. 
3.	T1 starts. Immediately after, the SS shall configure PSCell (Cell 2) on the SCG as per TS 38.508-1 [14] clause 7.5.2, with the message content exceptions defined in clause 4.5.10.1.4.3. NR RRCReconfiguration message is contained in RRCConnectionReconfiguration and NR RRCReconfigurationComplete message is contained in RRCConnectionReconfigurationComplete.
3a.	The UE send a MeasurementReport message embedded in ULInformationTransferMRDC.
4.	The UE shall send a SR on PUCCH to PSCell during T2. The UE shall send SR on PUCCH no later than 65ms from the start of T2, otherwise increase the number of failed iterations by one, switch off the UE and continue with step 10. 
5.	T3 starts. 
6.	During T3 the UE shall send at least one CSI report for PSCell with non-zero CQI index, otherwise increase the number of failed iterations by one, switch off the UE and continue to step 10.
7.	The SS shall transmit RRCConnectionReconfiguration message with condition EN-DC_PSCell_Rel according to TS 36.508 [25] Table 4.6.1-8 to release NR cell (PSCell) after the UE has send at least one CQI report with non-zero CQI index for PSCell (Cell 2). T4 starts from the instant when the SS sends the last TTI containing the RRC message.
8.	The UE shall transmit an RRCConnectionReconfigurationComplete message.
9.	The UE shall stop sending PUSCH for PSCell no later than 20ms into T4, if so increase the number of passed iterations by one otherwise increase the number of failed iterations by one and switch off the UE.
10.	Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for the next iteration of the test procedure loop.
11.	If the UE is not switched off, the SS shall transmit an RRCConnectionRelease message to release the RRC connection then, the SS transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State E-UTRA RRC_CONNECTED with generic parameter Connectivity E-UTRA/EPC. If paging succeeds, go to step 20, otherwise switches off the UE.
12. Switches on the UE and ensures the UE is in state E-UTRA RRC_CONNECTED with generic procedure parameters Connectivity E-UTRA/EPC with Test Mode On according to TS 38.508-1 [14] clause 4.5.
13.	Repeat step 2-12 until a test verdict has been achieved.

4.5.10.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with following exceptions:
Table 4.5.10.1.4.3-1: Common Exception messages
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-7 with Condition Deactivated PSCell
Table H.3.1-8 with Condition SSB BFD
Table H.3.1-8 with Condition SSB RLM
Table 7.3.1-3 in TS 38.508-1 [14] with condition SMTC.1



Table 4.5.10.1.4.3-2: RRCReconfiguration: PSCell addition
	Derivation Path: TS 38.508-1 [14], Table 4.6.1-13 with condition NR_MEAS and PSCell_add

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    rrcReconfiguration ::= SEQUENCE {
	
	
	

	      measConfig
	MeasConfig
	Table 4.5.10.1.4.3-2A
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig-PSCell
	Table 4.5.10.1.4.3-5
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 4.5.10.1.4.3-2A: MeasConfig (Table 4.5.10.1.4.3-2)
	Derivation path: Table H.3.1-2 with condition Deactivated PSCell

	Information Element
	Value/Remark
	Comment
	Condition

	measConfig ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxNrofMeasId)) OF SEQUENCE {
	2 entries
	
	

	    measObject[2] CHOICE {
	
	
	

	      measObjectNR
	MeasObjectNR for PSCell
	entry 2
Table 4.5.10.1.4.3-3
	

	    }
	
	
	

	  }
	
	
	

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

	    ReportConfigToAddMod[1] SEQUENCE {
	
	entry 1
	

	      reportConfigId
	ReportConfigId
	
	

	      reportConfig CHOICE {
	
	
	

	        reportConfigNR
	ReportConfigNR
	Table 4.5.10.1.4.3-4
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 4.5.10.1.4.3-3: MeasObjectNR for PSCell
	Derivation Path: Table H.3.1-3 with condition Deactivated PSCell and Synchronous cells

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectNR::= SEQUENCE {
	
	
	

	  smtc1
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	

	}
	
	
	



Table 4.5.10.1.4.3-4: CellGroupConfig-PSCell (Table 4.5.10.1.4.3-2)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-19 with condition MEAS and PSCell_add

	Information Element
	Value/remark
	Comment
	Condition

	CellGroupConfig ::= SEQUENCE {
	
	
	

	  spCellConfig SEQUENCE {
	
	
	

	    servCellIndex
	Not present
	PCell always uses servCellIndex=0
	

	    reconfigurationWithSync
	Not present
	
	

	    rlf-TimersAndConstants
	Not present
	
	

	    rlmInSyncOutOfSyncThreshold
	Not present
	
	

	    spCellConfigDedicated
	ServingCellConfig-SpCell
	Table 6.5.3.1.4.3-6
	

	  }
	
	
	

	  sCellToAddModList SEQUENCE (SIZE (1..maxNrofSCells)) OF SCellConfig {
	1 entry
	
	

	    SCellConfig[1] SEQUENCE {
	
	entry 1
	

	      sCellConfigDedicated
	ServingCellConfig-SCell
	Table 6.5.3.1.4.3-7
	

	      smtc
	SSB-MTC specified in TS 38.508-1 [14] Table 7.3.1-3 with condition SMTC.1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 4.5.10.1.4.3-5: ServingCellConfig-SpCell (Table 4.5.10.1.4.3-4)
	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
	
	

	  servingCellMO
	1
	
	

	}
	
	
	



Table 4.5.10.1.4.3-6: ServingCellConfig-SCell (Table 4.5.10.1.4.3-5)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167 with condition No_UL

	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
	
	

	  servingCellMO
	2
	
	

	}
	
	
	



4.5.10.1.5	Test requirement
Table 4.5.10.1.5-1 defines the primary level settings including test tolerances for all tests.
Table 4.5.10.1.5-1: Cell Specific Parameters for PSCell activation and deactivation
	Parameter
	Unit
	Config
	Test

	
	
	
	T1
	T2
	T3
	T4

	E-UTRA RF Channel Number
	
	1,2,3,4,5,6
	1

	NR RF Channel Number
	
	1,2,3,4,5,6
	2

	TDD 
	
	1,4
	Not Applicable

	configuration
	
	2,5
	TDDConf.1.1

	
	
	3,6
	TDDConf.2.1

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

	
	
	2,5
	10: NRB,c = 52

	
	
	3,6
	40: NRB,c = 106

	Initial BWP Configuration
	
	1,2,3
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP Configuration
	
	1,2,3
	DLBWP.1.1
ULBWP.1.1

	PDSCH Reference 
	
	1,4
	SR.1.1 FDD

	measurement
	
	2,5
	SR.1.1 TDD

	channel
	
	3,6
	SR.2.1 TDD

	RMSI CORESET Reference 
	
	1,4
	CR.1.1 FDD

	Channel
	
	2,5
	CR.1.1 TDD

	
	
	3,6
	CR.2.1 TDD

	Dedicated CORESET Reference 
	
	1,4
	CCR.1.1 FDD

	Channel
	
	2,5
	CCR.1.1 TDD

	
	
	3,6
	CCR.2.1 TDD

	OCNG Patterns
	
	1,2,3,4,5,6
	OP.1

	SSB configuration
	
	1,2,4,5
	SSB.1 FR1

	
	
	3,6
	SSB.2 FR1

	SMTC configuration
	
	1,2,4,5
	SMTC.1

	
	
	3,6
	SMTC.1

	TRS Configuration
	
	1,4
	TRS.1.1 FDD

	
	
	2,5
	TRS.1.1 TDD

	
	
	3,6
	TRS.1.2 TDD

	CSI-RS configuration for CSI reporting 
	
	1,4
	CSI-RS.1.1 FDD

	
	
	2,5
	CSI-RS.1.1 TDD

	
	
	3,6
	CSI-RS.2.1 TDD

	reportConfigType
	
	1,2,3,4,5,6
	periodic

	reportQuantity
	
	1,2,3,4,5,6
	cri-RI-PMI-CQI

	CSI reporting periodicity
	slot
	1,2,4,5
	5

	
	
	3,6
	10

	CSI reporting offset
	slot
	1,2,4,5
	2

	
	
	3,6
	4

	EPRE ratio of PSS to SSS
	
	
	

	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
	dB
	1,2,3,4,5,6
	0

	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/15 kHz
	1,2,3,4,5,6
	N/A
	-85+TT

	
Note2
	dBm/SCS
	1,2,4,5
	N/A
	-85+TT

	
	
	3,6
	N/A
	-82+TT

	

	
	1,2,3,4,5,6
	-infinity
	0+TT

	

	
	1,2,3,4,5,6
	-infinity
	0+TT

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5
	-infinity
	-85+TT

	
	
	3,6
	-infinity
	-82+TT

	IoNote3
	dBm/9.36MHz
	1,2,4,5
	N/A
	-57+TT

	
	dBm/38.1MHz
	3,6
	N/A
	-51+TT

	Propagation condition
	
	1,2,3,4,5,6
	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  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.



The UE performs RACH-less based PSCell activation. UE shall transmit the SR on PUCCH for PSCell at latest 65 msNote1 into T2.
The UE shall send at least one PUSCH on PSCell during T3.
The UE shall stop transmit PUSCH for PSCell in at latest 20 ms into T4.
All the above test requirements shall be fulfilled for the observed PSCell activation delay and PSCell deactivation delay to be counted as correct. The rate of correct observed PSCell addition delay and PSCell release delay during repeated tests shall be at least 90%.
Note1:	The PSCell addition delay can be expressed as follows as specified in clause 7.38 in TS 36.133 [23]: 
Tactivation_time = TRRC_delay + Tprocessing + Tsearch + T∆ + TIU + 2 ms
Where:
TRRC_delay = 20ms
Tprocessing = 5 ms 
Tsearch = 0 ms
T∆ = 20ms
TIU= max 20 ms
<< End of changes >>
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