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<Start of Changes>

5.5.11	Unified TCI state switch delay
5.5.11.0	Minimum conformance requirements
5.5.11.0.1	Minimum conformance requirements for MAC-CE based downlink TCI state switch delay for unified TCI
[TS 38.133, clause 8.15.2]
The downlink TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target downlink TCI state to the completion of active downlink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target downlink TCI state or QCLed to the target downlink TCI state
-	Downlink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report for the target downlink TCI state before the downlink TCI state switch command
-	The target downlink TCI state remains detectable during the downlink TCI state switching period
-	The SSB associated with the downlink TCI state remain detectable during the downlink TCI switching period
-	SNR of the downlink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.
Otherwise, the downlink TCI state is unknown.
[TS 38.133, clause 8.15.3]
The requirements in this clause shall apply for DL TCI state switch using separate DL TCI state or joint TCI state of unified TCI state switch framework. 
In case that source RS in DL TCI state or joint TCI state is associated with a PCI different from that of the serving cell, the requirements in this clause shall apply if the cell with different PCI satisfies the known cell condition defined in 8.15.1. If the known cell condition is not met, longer delay may be expected.
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive UE-dedicated PDCCH/PDSCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. The UE shall be able to receive UE-dedicated PDCCH/PDSCH with the old TCI state until slot n+ THARQ +  where THARQ (in slot) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3];
-	Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
-	TSSB-proc = 2 ms; 
-	TOk = 1 if target TCI state is not in the active TCI state list for PDSCH/PDCCH, 0 otherwise.
If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command in slot n, UE shall be able to receive UE-dedicated PDCCH/PDSCH with target TCI state of the serving cell on which TCI state switch occurs at the first slot that is after slot n+ THARQ + + (TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc)) / NR slot length. The UE shall be able to receive UE-dedicated PDCCH/PDSCH with the old TCI state until slot n+ THARQ +  .
Where 
-	T L1-RSRP = 0 in FR1 or when the TCI state switching not involving QCL-TypeD in FR2. Otherwise, 
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
-	CSI-RS based L1-RSRP measurement only apply for TCI state switch when source RS is associated with serving cell
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
-	TOuk = 1 for CSI-RS based L1-RSRP measurement, and 0 for SSB based L1-RSRP measurement when TCI state switching involves QCL-TypeD
-	TOuk = 1 when TCI state switching involves other QCL types only
-	Tfirst-SSB is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-TypeD; 
-	Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE for other QCL types;
-	The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state 
5.5.11.0.2	Minimum conformance requirements for MAC-CE based uplink TCI state switch delay for unified TCI
[TS 38.133, clause 8.16.2]
The uplink TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target uplink TCI state to the completion of active uplink TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target uplink TCI state or QCLed to the target uplink TCI state
-	Uplink TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement
-	The UE has sent at least 1 L1-RSRP report for the target uplink TCI state before the uplink TCI state switch command
-	The RS configured in target uplink TCI state remains detectable during the uplink TCI state switching period
-	SNR of the RS configured in target uplink TCI state ≥ -3dB
-	The target uplink TCI state remains detectable during the uplink TCI state switching period
-	The SSB associated with the uplink TCI state remain detectable during the uplink TCI switching period
-	SNR of the uplink TCI state ≥ -3dB
-	The SSB can be associated with either the serving cell PCI or a PCI different from serving cell PCI.
Otherwise, the uplink TCI state is unknown.
[TS 38.133, clause 8.16.3]
The requirements in this clause shall apply for UL TCI state switch using separate UL TCI state or joint TCI state of unified TCI state switch framework. 
In case that source RS in UL TCI state or joint TCI state is associated with a PCI different from that of the serving cell, the requirements in this clause shall apply if the cell with different PCI satisfies the known cell condition defined in 8.16.1. If the known cell condition is not met, longer delay may be expected.
In case of joint TCI state switch, UE is not expected to transmit on UL based on the target TCI state before UE completes the DL and UL TCI state switch.
For separate UL TCI state switch or joint TCI state switch for PUCCH or PUSCH, or semi-persistent/aperiodic/periodic SRS, when beamCorrespondenceWithoutUL-BeamSweeping is set to 1, upon receiving PDSCH carrying MAC-CE activation command in slot n on serving cell, 
-	If target TCI state is known, 
-	The UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length. 
-	The UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + NM* (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length. 
-	If target TCI state is unknown,  
-	The UE shall be able to transmit uplink signal with the target TCI state in the slot n+THARQ +  + (TL1-RSRP + Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length.  
-	The UE shall be able to transmit with the old UL TCI state until slot n+ THARQ + .
Where,
-	THARQ (in slot) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
-	NM = 1, if the target PL-RS is not maintained by the UE, 0 otherwise.
[-	PL-RS is maintained provided:
-	the target PL-RS is associated with or included in the UL or joint TCI states in the active TCI list for PUSCH/PUCCH/SRS transmissions
-	There are no more than 4 different RS configured activated as PL-RS per serving cell among all active UL (or joint) TCI states (UL or joint TCI state) for PUSCH/PUCCH/SRS transmissions
-	    The target pathloss reference signal remains detectable during TCI state switching period
-	SNR of the target pathloss reference signal≥-3dB
-	The associated SSBs with the target pathloss reference signal remain detectable during the TCI state switching period.
-	SNR of the associated SSB ≥-3dB
Conditions for known path loss reference signal in section 8.14.2 are fulfilled.
Note:	The requirements specified in this clause are not applicable if more than 4 different RSs are configured as PL-RS per serving cell among all active UL (or joint) TCI states.]
-	Tfirst_target-PL-RS is time to first pathloss RS transmission after L1-RSRP measurement when target TCI state is unknown.
-	Tfirst_target-PL-RS is time to first pathloss RS transmission after MAC CE command is decoded by the UE for known TCI State.
-	Ttarget_PL-RS is the periodicity of the target pathloss reference signal which would be SSB or NZP CSI-RS when PL-RS is associated with serving cell
-	Ttarget_PL-RS is the periodicity of the target pathloss reference signal which would be SSB when PL-RS is associated with PCI different from serving cell
-	T L1-RSRP is the time for Rx beam refinement in FR2, defined as
-	TL1-RSPR_Measurement_Period_SSB for SSB as specified in clause 9.5.4.1, 
-	with the assumption of M=1
-	with TReport = 0
-	TL1-RSRP_Measurement_Period_CSI-RS for CSI-RS as specified in clause 9.5.4.2
-	CSI-RS based L1-RSRP measurement only apply for TCI state switch when source RS is associated with serving cell
-	configured with higher layer parameter repetition set to ON 
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
-	with TReport = 0
Editor note: when PL-RS is SSB in FR2, the delay requirement is FFS.
The requirements specified in this clause are applicable if no more than 4 different RSs are activated as PL-RS per serving cell among all active UL (or joint) TCI states.
-	The UE shall be able to transmit with the old UL TCI state until slot n+ THARQ + .
5.5.11.1	EN-DC FR2 MAC-CE based active joint TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
5.5.11.1.1	Test purpose
The purpose of this test is to verify the MAC-CE based joint TCI state switch delay requirement defined in TS 38.133 [6] clause 8.15.3 and 8.16.3 by a UE capable of beam correspondence without the need for UL beam sweeping.
5.5.11.1.2	Test applicability
This test applies to all types of UE supporting E-UTRA and EN-DC from release 17 onwards and supporting unified TCI state operation.
5.5.11.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.11.0.1 and 5.5.11.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.11.1.
5.5.11.1.4	Test description
There are two cells configured in this test: E-UTRAN PCell (Cell 1) and NR PSCell (Cell 2). This test consists of two successive time periods, with time duration of T1 and T2 respectively.
5.5.11.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 5.5.11.1.4.1-1.
Table 5.5.11.1.4.1-1: Supported test configurations for EN-DC FR2 MAC-CE based active joint TCI state switch
	Config
	Description

	5.5.11.1-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	5.5.11.1-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	NOTE 1:	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 5.5.11.1.4.1-2.
Table 5.5.11.1.4.1-2: Initial conditions for EN-DC FR2 MAC-CE based active joint TCI state switch
	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.3-1 and TS 36.508 [25] clause 4.3.1 for E-UTRA and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.11.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 5.5.11.1.4.1-3.
2.	Message contents are defined in clause 5.5.11.1.4.3.
3.	There are one E-UTRAN cell and one NR cell specified in the test. E-UTRAN Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 5.5.11.1.4.1-3: General test parameters for EN-DC FR2 MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel No.
	
	Channel 1
	One E-UTRA radio channel is used for this test

	NR RF Channel No.
	
	Channel 2
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Active PSCell
	
	Cell 2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	For both PCell and PSCell

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on PSCC. 

	Cell2 timing offset to cell1
	s
	3
	Synchronous EN-DC

	L1-RSRP reporting period
	
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of RS for L1-RSRP reporting
	
	2
	L1-RSRP reporting of measurements on SSB0 and SSB1.

	T1
	s
	0.2
	

	T2
	s
	2
	



5.5.11.1.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PSCell (Cell 2) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to E-UTRA PCell and NR PSCell. The UE shall be configured with 2 different DLorJoint states for PSCell: Joint TCI state 0 (QCL'd to SSB0) and Joint TCI state 1 (QCL'd to SSB1), in Cell 2 before starting the test. Joint TCI state 0 is indicated as the active joint TCI-state
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 according to TS 38.508-1 [14] clause 4.5.4.
2.	Set the parameters of NR Cell 2 according to T1 in Table 5.5.11.1.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which Joint TCI state 0 is QCL'd is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 5.5.11.1.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to Joint TCI state 1 starts transmitting. 
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting.
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to Joint TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 0 until slot n+THARQ+, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 1 after slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to Joint TCI state 0.
9.	Wait 1s for the UE to switch Joint TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.11.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 5.5.11.1.4.3-1: Common Exception messages for EN-DC FR2 MAC-CE based active joint TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 5.5.11.1.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	joint
	
	

	      uplink-PowerControlToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControl-r17 {
	1 entry
	
	

	        uplink-powerControl-r17[1] SEQUENCE {
	
	Entry 1
	

	          ul-powercontrolId-r17
	1
	
	

	          p0AlphaSetforPUSCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforPUCCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforSRS-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



[bookmark: _CRTable4_6_315]Table 5.5.11.1.4.3-3: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-15

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  pathlossReferenceRSToAddModList-r17     SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17 {
	1 entry
	
	

	    PathlossReferenceRS-r17 [1] SEQUENCE {
	
	Entry 1
	

	      pathlossReferenceRS-Id-r17
	0
	
	

	      referenceSignal-r17 CHOICE {
	
	
	

	        csi-RS-Index
	NZP-CSI-RS-ResourceId for TRS(4)
	Resource #4 in TRS.2.1
	

	      }
	
	
	

	      additionalPCI-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  pathlossReferenceRSToReleaseList-r17
	Not present
	
	

	}
	
	
	



Table 5.5.11.1.4.3-4: PDSCH-Config
	Derivation Path: TS 38.508-1 [14], table 4.6.3-100

	Information Element
	Value/remark
	Comment
	Condition

	  pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-Field-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-RetxDCI-1-2-r17
	Not present
	
	

	  pucch-sSCellDynDCI-1-2-r17
	Not present
	
	

	  dl-OrJointTCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      dl-OrJointTCI-StateToAddModList-r17 SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State {
	2 entries
	
	

	        TCI-State [1]
	TCI-state_1
	Entry 1
DLorJoint TCI.State.2
	

	        TCI-State [2]
	TCI-state_2
	Entry 2
DLorJoint TCI.State.3
	

	      }
	
	
	

	      dl-OrJointTCI-StateToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  beamAppTime-r17
	Not present
	
	

	  dummy
	Not present
	
	

	  dmrs-FD-OCC-DisabledForRank1-PDSCH-r17
	Not present
	
	

	  minimumSchedulingOffsetK0-r17
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-2-v1700
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-1-r17
	Not present
	
	

	  mcs-Table-r17
	Not present
	
	

	  mcs-TableDCI-1-2-r17
	Not present
	
	

	  xOverheadMulticast-r17
	Not present
	
	

	  priorityIndicatorDCI-4-2-r17
	Not present
	
	

	  sizeDCI-4-2-r17
	Not present
	
	

	}
	
	
	



Table 5.5.11.1.4.3-5: TCI-State_1 (Table 5.5.11.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	0
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	0
	TRS.2.1 TDD Resource #4
	

	  ul-powerControl-r17
	1
	
	

	}
	
	
	



Table 5.5.11.1.4.3-6: TCI-State_2 (Table 5.5.11.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	1
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	0
	TRS.2.1 TDD Resource #4
	

	  ul-powerControl-r17
	1
	
	

	}
	
	
	



5.5.11.1.5	Test requirement
Tables 5.5.11.1.4.1-3, 5.5.11.1.5-1 and 5.5.11.1.5-2 define the primary level settings including test tolerances for EN-DC FR2 MAC-CE based active TCI state switch.
Table 5.5.11.1.5-1: NR Cell specific test parameters for EN-DC FR2 MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	Joint TCI State 0
	
	DLorJoint TCI.State.2

	Joint TCI State 1
	
	DLorJoint TCI.State.3

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.2
TRS 2.2 TDD for DLorJoint TCI.State.3

	Pathloss RS Configuration
	
	Resource #4 in TRS.2.1 TDD for DLorJoint TCI.State.2 and for DLorJoint TCI.State.3

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	Propagation Condition
	
	AWGN

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



Table 5.5.11.1.5-2: OTA related test parameter for EN-DC FR2 MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Cell 2

	
	
	SSB#0
	SSB#1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough for SSB reception

	NocNote 1
	dBm/15 kHz
	-95.1

	NocNote 1
	dBm/SCS
	-86.1

	Ês/Noc
	dB
	3.4
	3.4
	-Infinity
	3.4

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.7
	-82.7
	-Infinity
	-82.7

	IoNote2,Note6
	dBm/95.04 MHz Note4
	-56.47
	-56.47
	-61.5
	-56.47

	Note 1:	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 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4: 	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6: 	Information about types of UE beam is given in TS 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall
-	be able to continue to receive and transmit with Joint TCI state 0 until n+THARQ+,
-	be able to start receiving and transmitting with Joint TCI state 1 after slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
The rate of correct events observed during repeated tests shall be at least 90%.
5.5.11.2	EN-DC FR2 MAC-CE based active uplink TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
5.5.11.2.1	Test purpose
The purpose of this test is to verify the MAC-CE based uplink TCI state switch delay requirement defined in TS 38.133 [6] clause 8.16.3 by a UE capable of beam correspondence without the need for UL beam sweeping.
5.5.11.2.2	Test applicability
This test applies to all types of UE supporting E-UTRA and EN-DC from release 17 onwards and supporting unified TCI state operation.
5.5.11.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.11.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.11.2.
5.5.11.2.4	Test description
There are two cells configured in this test: E-UTRAN PCell (Cell 1) and NR PSCell (Cell 2). This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
5.5.11.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 5.5.11.2.4.1-1.
Table 5.5.11.2.4.1-1: Supported test configurations for EN-DC FR2 MAC-CE based active uplink TCI state switch
	Config
	Description

	5.5.11.2-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	5.5.11.2-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	NOTE 1:	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 5.5.11.2.4.1-2.
Table 5.5.11.2.4.1-2: Initial conditions for EN-DC FR2 MAC-CE based active uplink TCI state switch
	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.3-1 and TS 36.508 [25] clause 4.3.1 for E-UTRA and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.11.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 5.5.11.2.4.1-3.
2.	Message contents are defined in clause 5.5.11.2.4.3.
3.	There are one E-UTRAN cell and one NR cell specified in the test. E-UTRAN Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 5.5.11.2.4.1-3: General test parameters for EN-DC FR2 MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel No.
	
	Channel 1
	One E-UTRA radio channel is used for this test

	NR RF Channel No.
	
	Channel 2
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Active PSCell
	
	Cell 2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	For both PCell and PSCell

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on PSCC. 

	Cell2 timing offset to cell1
	s
	3
	Synchronous EN-DC

	L1-RSRP reporting period
	
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of reported RS
	
	2
	L1-RSRP reporting of measurements on SSB0 and SSB1.

	T1
	s
	0.2
	

	T2
	s
	2
	



5.5.11.2.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PSCell (Cell 2) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to E-UTRA PCell and NR PSCell. The UE shall be configured with 2 different uplink TCI states for PSCell: PUCCH uplink TCI state 0 (associated to SSB0) and uplink TCI state 1 (associated to SSB1), in Cell 2 before starting the test. Uplink TCI state 0 is indicated as the active PUCCH uplink TCI-state.
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 according to TS 38.508-1 [14] clause 4.5.4.
2.	Set the parameters of NR Cell 2 according to T1 in Table 5.5.11.2.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which PUCCH Uplink TCI state 0 is associated is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 5.5.11.2.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to uplink TCI state 1 starts transmitting. 
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting. 
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to uplink TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on Uplink TCI state 0 until slot n+THARQ+, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on Uplink TCI state 1 after slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to uplink TCI state 0.
9.	Wait 1s for the UE to switch to uplink TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on uplink TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.11.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 5.5.11.2.4.3-1: Common Exception messages for EN-DC FR2 MAC-CE based active uplink TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 5.5.11.2.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	      setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	seperate
	
	

	      uplink-PowerControlToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControl-r17 {
	1 entry
	
	

	        uplink-powerControl-r17[1] SEQUENCE {
	
	
	

	          ul-powercontrolId-r17
	1
	Entry 1
	

	          p0AlphaSetforPUSCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforPUCCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforSRS-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.5.11.2.4.3-3: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-15

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  ul-TCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      ul-TCI-ToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF TCI-UL-State-r17 {
	2 entries
	
	

	        TCI-UL-State-r17 [1] SEQUENCE {
	
	Entry 1
UL TCI.State.2
	

	          tci-UL-StateId-r17
	0
	
	

	          servingCellId-r17
	Not present
	
	

	          bwp-Id-r17
	Not present
	
	

	          referenceSignal-r17 CHOICE {
	
	
	

	            ssb
	SSB-Index of SSB #0
	
	

	          }
	
	
	

	          additionalPCI-r17
	Not present
	
	

	          ul-powerControl-r17
	1
	
	

	          pathlossReferenceRS-Id-r17
	0
	
	

	        }
	
	
	

	        TCI-UL-State-r17 [2] SEQUENCE {
	
	Entry 1
UL TCI.State.3
	

	          tci-UL-StateId-r17
	1
	
	

	          servingCellId-r17
	Not present
	
	

	          bwp-Id-r17
	Not present
	
	

	          referenceSignal CHOICE {
	
	
	

	            ssb
	SSB-Index of SSB #1
	
	

	          }
	
	
	

	          additionalPCI-r17
	Not present
	
	

	          ul-powerControl-r17
	1
	
	

	          pathlossReferenceRS-Id-r17
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      ul-TCI-ToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  ul-powerControl-r17
	Not present
	
	

	  pucch-ConfigurationListMulticast1-r17
	Not present
	
	

	  pucch-ConfigurationListMulticast2-r17
	Not present
	
	

	  pathlossReferenceRSToAddModList-r17     SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17 {
	1 entry
	
	

	    PathlossReferenceRS-r17 [1] SEQUENCE {
	
	Entry 1
	

	      pathlossReferenceRS-Id-r17
	0
	
	

	      referenceSignal-r17 CHOICE {
	
	
	

	        csi-RS-Index
	NZP-CSI-RS-ResourceId for TRS(4)
	Resource #4 in TRS.2.1
	

	      }
	
	
	

	      additionalPCI-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  pathlossReferenceRSToReleaseList-r17
	Not present
	
	

	}
	
	
	



5.5.11.2.5	Test requirement
Tables 5.5.11.2.4.1-3, 5.5.11.2.5-1 and 5.5.11.2.5-2 define the primary level settings including test tolerances for EN-DC FR2 MAC-CE based active TCI state switch.
Table 5.5.11.2.5-1: NR Cell specific test parameters for EN-DC FR2 MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.51

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	DL TCI state
	
	DLorJoint TCI.State.0

	PL-RS Configuration
(CSI-RS#1)
	
	Resource #4 in TRS.2.1 TDD for UL TCI.State.2
Resource #4 in TRS.2.2 TDD for UL TCI.State.3

	Uplink TCI State 0
	
	UL TCI.State.2

	Uplink TCI State 1
	
	UL TCI.State.3

	TRS Configuration
	
	TRS.2.1 TDD

	reportQuantity for SSB
	
	ssb-Index-RSRP-Index-r17

	reportConfigType for SSB
	
	periodic

	reportQuantity for CSI-RS
	
	cri-RSRP-Index-r17

	reportConfigType for CSI-RS
	
	periodic

	timeRestrictionForChannelMeasurements
	
	configured

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	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.



Table 5.5.11.2.5-2: OTA related test parameter for EN-DC FR2 MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Cell 2

	
	
	SSB#0
	SSB#1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough for SSB reception

	NocNote 1
	dBm/15 kHz
	-95.1

	NocNote 1
	dBm/SCS
	-86.1

	Ês/Noc
	dB
	3.4
	3.4
	-Infinity
	3.4

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.7
	-82.7
	-Infinity
	-82.7

	IoNote2,Note6
	dBm/95.04 MHz Note4
	-56.47
	-56.47
	-61.5
	-56.47

	Note 1:	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 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4: 	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6: 	Information about types of UE beam is given in TS 38.133 [6] B.2.1.3 and does not limit UE implementation or test system implementation.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall
-	be able to continue to receive and transmit PUCCH on uplink TCI state 0 until n+THARQ+,
-	be able to start transmitting PUCCH on uplink TCI state 1 from slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
The rate of correct events observed during repeated tests shall be at least 90%.
5.5.11.3	EN-DC FR2 MAC-CE based active downlink TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
5.5.11.3.1	Test purpose
The purpose of this test is to verify the MAC-CE based downlink TCI state switch delay requirement defined in TS 38.133 [6] clause 8.15.3.
5.5.11.3.2	Test applicability
This test applies to all types of UE supporting E-UTRA and EN-DC from release 17 onwards and supporting unified TCI state operation.
5.5.11.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.11.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.11.3.
5.5.11.3.4	Test description
There are two cell configured in this test: E-UTRAN PCell (Cell 1) and NR PSCell (Cell 2). This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
5.5.11.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 5.5.11.3.4.1-1.
Table 5.5.11.3.4.1-1: Supported test configurations for EN-DC FR2 MAC-CE based active downlink TCI state switch
	Config
	Description

	5.5.11.3-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	5.5.11.3-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	NOTE 1:	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 5.5.11.3.4.1-2.
Table 5.5.11.3.4.1-2: Initial conditions for EN-DC FR2 MAC-CE based active downlink TCI state switch
	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.3-1 and TS 36.508 [25] clause 4.3.1 for E-UTRA and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.11.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 5.5.11.3.4.1-3.
2.	Message contents are defined in clause 5.5.11.3.4.3.
3.	There are one E-UTRAN cell, one NR PSCell and one NR cell with additional PCI different from serving cell (Cell 3) specified in the test. E-UTRAN Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 5.5.11.3.4.1-3: General test parameters for EN-DC FR2 MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel No.
	
	1
	One E-UTRA radio channel is used for this test

	NR RF Channel No.
	
	2
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Active PSCell
	
	Cell 2
	PSCell on RF channel number 2.

	Cell with additional PCI
	
	Cell 3
	Cell on RF channel number 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	For both PCell and PSCell

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on PSCC. 

	Cell2 timing offset to cell1
	s
	3
	Synchronous EN-DC

	Cell3 timing offset to cell2
	s
	0
	

	L1-RSRP reporting period
	
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of reported RS
	
	2
	L1-RSRP reporting of measurements on SSB0 and SSB1.

	T1
	s
	0.2
	

	T2
	s
	2
	



5.5.11.3.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PSCell (Cell 2) and cell with additional PCI (Cell 3) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to E-UTRA PCell, NR PSCell and cell with additional PCI. The UE is configured with L1-RSRP measurements on cell with additional PCI (Cell 3). The UE shall be configured with 2 different downlink TCI states for PSCell: TCI state 0 (QCL’d to TRS resource set 1, TCI state of which is QCLed to SSB0 of Cell 2) and downlink TCI state 1 (QCL’d to TRS resource set 3, TCI state of which is QCLed to SSB1 of Cell 3), in Cell 2 before starting the test. TCI state 0 is indicated as the active downlink TCI-state.
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 according to TS 38.508-1 [14] clause 4.5.4.
2.	Set the parameters of NR Cell 2 according to T1 in Table 5.5.11.3.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which PDCCH-TCI state0 is QCL’d is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 5.5.11.3.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to downlink TCI state 1 starts transmitting. 
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting. 
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to downlink TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 of cell 2 and SSB1 of cell 3.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 0 until slot n+THARQ+3ms, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 1 after slot n+ THARQ +3 ms + (Tfirst-SSB + TSSB-proc)
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to downlink TCI state 0.
9.	Wait 1s for the UE to switch to downlink TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.11.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 5.5.11.3.4.3-1: Common Exception messages for EN-DC FR2 MAC-CE based active downlink TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 5.5.11.3.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	separate
	
	

	      uplink-PowerControlToAddModList-r17
	Not present
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 5.5.11.3.4.3-3: PDSCH-Config
	Derivation Path: TS 38.508-1 [14], table 4.6.3-100

	Information Element
	Value/remark
	Comment
	Condition

	  pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-Field-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-RetxDCI-1-2-r17
	Not present
	
	

	  pucch-sSCellDynDCI-1-2-r17
	Not present
	
	

	  dl-OrJointTCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      dl-OrJointTCI-StateToAddModList-r17 SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State {
	2 entries
	
	

	        TCI-State [1]
	TCI-state_1
	Entry 1
DLorJoint TCI.State.2
	

	        TCI-State [2]
	TCI-state_2
	Entry 2
DLorJoint TCI.State.3
	

	      }
	
	
	

	      dl-OrJointTCI-StateToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  beamAppTime-r17
	Not present
	
	

	  dummy
	Not present
	
	

	  dmrs-FD-OCC-DisabledForRank1-PDSCH-r17
	Not present
	
	

	  minimumSchedulingOffsetK0-r17
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-2-v1700
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-1-r17
	Not present
	
	

	  mcs-Table-r17
	Not present
	
	

	  mcs-TableDCI-1-2-r17
	Not present
	
	

	  xOverheadMulticast-r17
	Not present
	
	

	  priorityIndicatorDCI-4-2-r17
	Not present
	
	

	  sizeDCI-4-2-r17
	Not present
	
	

	}
	
	
	



Table 5.5.11.3.4.3-4: TCI-State_1 (Table 5.5.11.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	0
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	Not present
	
	

	  ul-powerControl-r17
	Not present
	
	

	}
	
	
	



Table 5.5.11.3.4.3-5: TCI-State_2 (Table 5.5.11.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	1
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	Not present
	
	

	  ul-powerControl-r17
	Not present
	
	

	}
	
	
	





5.5.11.3.5	Test requirement
Tables 5.5.11.3.4.1-3, 5.5.11.3.5-1 and 5.5.11.3.5-2 define the primary level settings including test tolerances for EN-DC FR2 MAC-CE based active TCI state switch.
Table 5.5.11.3.5-1: NR Cell specific test parameters for EN-DC FR2 MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	DL TCI State 0
	
	DLorJoint TCI.State.0

	DL TCI State 1
	
	DLorJoint TCI.State.1

	UL TCI State 0
	
	UL TCI.State.0

	UL TCI State 1
	
	UL TCI.State.1

	Pathloss RS Configuration
	
	Resource #4 in TRS.2.1 TDD

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.0
TRS.2.2 TDD for DLorJoint TCI.State.1

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	Propagation Condition
	
	AWGN

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



Table 5.5.11.3.5-2: OTA related test parameter for EN-DC FR2 MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Cell 2
	Cell 3

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival 
	
	Setup 3 according to clause A.3.15.3

	configuration
	
	AoA1
	AoA2

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	- Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	- Infinity
	-560.0

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4: 	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center 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
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall
-	be able to continue to receive on DL TCI state 0 till n+ THARQ +3,
-	be able to start receiving on DL TCI state 1 after n+ THARQ +(5 ms + Tfirst-SSB) / NR slot length
The rate of correct events observed during repeated tests shall be at least 90%.
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7.5.13.1	NR SA FR2 MAC-CE based active joint TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
7.5.13.1.1	Test purpose
The purpose of this test is to verify the MAC-CE based joint TCI state switch delay requirement defined in TS 38.133 [6] clause 8.15.3 and 8.16.3 by a UE capable of beam correspondence without the need for UL beam sweeping.
7.5.13.1.2	Test applicability
This test applies to all types of NR UE release 17 onwards and supporting unified TCI state operation.
7.5.13.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 7.5.13.0.1 and 7.5.13.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.7.5.13.1.
7.5.13.1.4	Test description
There is one NR PCell (Cell 1) configured in this test. This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
7.5.13.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 7.5.13.1.4.1-1.
Table 7.5.13.1.4.1-1: Supported test configurations for NR SA MAC-CE based active joint TCI state switch
	Config
	Description

	7.5.13.1-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 7.5.13.1.4.1-2.
Table 7.5.13.1.4.1-2: Initial conditions for NR SA MAC-CE based active joint TCI state switch
	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.3-1 and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 7.5.13.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 7.5.13.1.4.1-3.
2.	Message contents are defined in clause 7.5.13.1.4.3.
3.	There is one NR cell specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 7.5.13.1.4.1-3: General test parameters for NR SA MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Value
	Comment

	NR RF Channel No.
	
	Channel 1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	Number of RS for L1-RSRP reporting
	
	2
	Two source RSs in TCI state 0 and 1.

	T1
	s
	0.2
	

	T2
	s
	2
	



7.5.13.1.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PCell (Cell 1) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to NR PCell. The UE shall be configured with 2 different DLorJoint states for PCell: Joint TCI state 0 (QCL'd to SSB0) and Joint TCI state 1 (QCL'd to SSB1), in Cell 1 before starting the test. Joint TCI state 0 is indicated as the active joint TCI-state and the TCI state 1 is not in the active TCI state list for PDSCH/PDCCH.
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 4.5.4.
2.	Set the parameters according to T1 in Table 7.5.13.1.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which Joint TCI state 0 is QCL'd is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.5.13.1.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to Joint TCI state 1 starts transmitting.
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting.
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to Joint TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 0 until slot n+THARQ+, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 1 after slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to Joint TCI state 0.
9.	Wait 1s for the UE to switch Joint TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on Joint TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.5.13.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 7.5.13.1.4.3-1: Common Exception messages for NR SA MAC-CE based active joint TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 7.5.13.1.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	joint
	
	

	      uplink-PowerControlToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControl-r17 {
	1 entry
	
	

	        uplink-powerControl-r17[1] SEQUENCE {
	
	Entry 1
	

	          ul-powercontrolId-r17
	1
	
	

	          p0AlphaSetforPUSCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforPUCCH-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforSRS-r17 SEQUENCE {
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.5.13.1.4.3-3: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-15

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  pathlossReferenceRSToAddModList-r17     SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17 {
	1 entry
	
	

	    PathlossReferenceRS-r17 [1] SEQUENCE {
	
	Entry 1
	

	      pathlossReferenceRS-Id-r17
	0
	
	

	      referenceSignal-r17 CHOICE {
	
	
	

	        csi-RS-Index
	NZP-CSI-RS-ResourceId for TRS(4)
	Resource #4 in TRS.2.1
	

	      }
	
	
	

	      additionalPCI-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  pathlossReferenceRSToReleaseList-r17
	Not present
	
	

	}
	
	
	



Table 7.5.13.1.4.3-4: PDSCH-Config
	Derivation Path: TS 38.508-1 [14], table 4.6.3-100

	Information Element
	Value/remark
	Comment
	Condition

	  pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-Field-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-RetxDCI-1-2-r17
	Not present
	
	

	  pucch-sSCellDynDCI-1-2-r17
	Not present
	
	

	  dl-OrJointTCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      dl-OrJointTCI-StateToAddModList-r17 SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State {
	2 entries
	
	

	        TCI-State [1]
	TCI-state_1
	Entry 1
DLorJoint TCI.State.2
	

	        TCI-State [2]
	TCI-state_2
	Entry 2
DLorJoint TCI.State.3
	

	      }
	
	
	

	      dl-OrJointTCI-StateToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  beamAppTime-r17
	Not present
	
	

	  dummy
	Not present
	
	

	  dmrs-FD-OCC-DisabledForRank1-PDSCH-r17
	Not present
	
	

	  minimumSchedulingOffsetK0-r17
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-2-v1700
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-1-r17
	Not present
	
	

	  mcs-Table-r17
	Not present
	
	

	  mcs-TableDCI-1-2-r17
	Not present
	
	

	  xOverheadMulticast-r17
	Not present
	
	

	  priorityIndicatorDCI-4-2-r17
	Not present
	
	

	  sizeDCI-4-2-r17
	Not present
	
	

	}
	
	
	



Table 7.5.13.1.4.3-5: TCI-State_1 (Table 7.5.13.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	0
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	0
	TRS.2.1 TDD Resource #4
	

	  ul-powerControl-r17
	1
	
	

	}
	
	
	



Table 7.5.13.1.4.3-6: TCI-State_2 (Table 7.5.13.1.4.3-4)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	1
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	0
	TRS.2.1 TDD Resource #4
	

	  ul-powerControl-r17
	1
	
	

	}
	
	
	



7.5.13.1.5	Test requirement
Tables 7.5.13.1.4.1-3, 7.5.13.1.5-1 and 7.5.13.1.5-2 define the primary level settings including test tolerances for NR SA MAC-CE based active TCI state switch.
Table 7.5.13.1.5-1: NR Cell specific test parameters for NR SA MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	PL-RS Configuration
(CSI-RS#1)
	
	Resource #4 in TRS.2.1 TDD for DLorJoint TCI.State.2 and DLorJoint TCI.State.3

	Joint TCI State 0
	
	DLorJoint TCI.State.2

	Joint TCI State 1
	
	DLorJoint TCI.State.3

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.2
TRS 2.2 TDD for DLorJoint TCI.State.3

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	Propagation Condition
	
	AWGN

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



Table 7.5.13.1.5-2: OTA related test parameter for NR SA MAC-CE based active joint TCI state switch
	Parameter
	Unit
	Cell 1

	
	
	Source RS in TCI state 0
	Source RS in TCI state 1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6+TT
	-Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	-Infinity
	-56.0

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi 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.
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall:
-	be able to receive and transmit with TCI state 0 until  slot n + THARQ + 
-	be able to start receiving and transmitting with TCI state 1 after slot n + THARQ + 3 + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
The rate of correct events observed during repeated tests shall be at least [90]%.
7.5.13.2	NR SA FR2 MAC-CE based active uplink TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
7.5.13.2.1	Test purpose
The purpose of this test is to verify the MAC-CE based uplink TCI state switch delay requirement defined in TS 38.133 [6] clause 8.16.3 by a UE capable of beam correspondence without the need for UL beam sweeping.
7.5.13.2.2	Test applicability
This test applies to all types of NR UE release 17 onwards and supporting unified TCI state operation.
7.5.13.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 7.5.13.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.7.5.13.2.
7.5.13.2.4	Test description
There is one NR PCell (Cell 1) configured in this test. This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
7.5.13.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 7.5.13.2.4.1-1.
Table 7.5.13.2.4.1-1: Supported test configurations for NR SA MAC-CE based active uplink TCI state switch
	Config
	Description

	7.5.13.2-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 7.5.13.2.4.1-2.
Table 7.5.13.2.4.1-2: Initial conditions for NR SA MAC-CE based active uplink TCI state switch
	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.3-1 and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 7.5.13.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 7.5.13.2.4.1-3.
2.	Message contents are defined in clause 7.5.13.2.4.3.
3.	There is one NR cell specified in the test. NR Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 7.5.13.2.4.1-3: General test parameters for NR SA MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of reported RS
	
	2
	L1-RSRP reporting of measurements on SSB0 and SSB1.

	T1
	s
	0.2
	

	T2
	s
	2
	



7.5.13.2.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PCell (Cell 1) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to NR PCell. The UE shall be configured with 2 different uplink TCI states for PCell: Uplink TCI state 0 (associated with SSB0) and uplink TCI state 1 (associated with SSB1), in Cell 1 before starting the test. Uplink TCI state 0 is indicated as the active uplink TCI-state and the TCI state 1 is not in the active TCI state list for PDSCH/PDCCH. The UE shall be configured with a unified DL TCI state 0, and SSB0 is configured as QCL source for the TCI state. At the start of test UE is connected to DL TCI state 0.
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 4.5.4.
2.	Set the parameters according to T1 in Table 7.5.13.2.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which uplink TCI state 0 is QCL'd is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.5.13.2.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to uplink TCI state 1 starts transmitting.
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting.
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to uplink TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on uplink TCI state 0 until slot n+THARQ+, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on uplink TCI state 1 after slot n+ THARQ + + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to uplink TCI state 0.
9.	Wait 1s for the UE to switch uplink TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on uplink TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.5.13.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 7.5.13.2.4.3-1: Common Exception messages for NR SA MAC-CE based active uplink TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 7.5.13.2.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	seperate
	
	

	      uplink-PowerControlToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF Uplink-powerControl-r17 {
	1 entry
	
	

	        uplink-powerControl-r17[1] SEQUENCE {
	
	Entry 1
	

	          ul-powercontrolId-r17
	1
	
	

	          p0AlphaSetforPUSCH-r17
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforPUCCH-r17
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	          p0AlphaSetforSRS-r17
	
	
	

	            p0-r17
	0
	
	

	            alpha-r17
	Alpha08
	
	

	            closedLoopIndex-r17
	i0
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.5.13.2.4.3-3: BWP-UplinkDedicated
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-15

	Information Element
	Value/remark
	Comment
	Condition

	BWP-UplinkDedicated ::= SEQUENCE {
	
	
	

	  ul-TCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      ul-TCI-ToAddModList-r17 SEQUENCE (SIZE (1..maxUL-TCI-r17)) OF TCI-UL-State-r17 {
	
	
	

	        TCI-UL-State-r17 [1] SEQUENCE {
	
	
	

	          tci-UL-StateId-r17
	0
	
	

	          servingCellId-r17
	Not present
	
	

	          bwp-Id-r17
	Not present
	
	

	          referenceSignal-r17 CHOICE {
	
	
	

	            ssb
	SSB-Index of SSB #0
	
	

	          }
	
	
	

	          additionalPCI-r17
	Not present
	
	

	          ul-powerControl-r17
	1
	
	

	          pathlossReferenceRS-Id-r17
	0
	
	

	        }
	
	
	

	        TCI-UL-State-r17 [2] SEQUENCE {
	
	
	

	          tci-UL-StateId-r17
	1
	
	

	          servingCellId-r17
	Not present
	
	

	          bwp-Id-r17
	Not present
	
	

	          referenceSignal CHOICE {
	
	
	

	            ssb
	SSB-Index of SSB #1
	
	

	          }
	
	
	

	          additionalPCI-r17
	Not present
	
	

	          ul-powerControl-r17
	1
	
	

	          pathlossReferenceRS-Id-r17
	0
	
	

	        }
	
	
	

	      }
	
	
	

	      ul-TCI-ToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  ul-powerControl-r17
	Not present
	
	

	  pucch-ConfigurationListMulticast1-r17
	Not present
	
	

	  pucch-ConfigurationListMulticast2-r17
	Not present
	
	

	  pathlossReferenceRSToAddModList-r17     SEQUENCE (SIZE (1..maxNrofPathlossReferenceRSs-r17)) OF PathlossReferenceRS-r17 {
	
	
	

	    PathlossReferenceRS-r17 [1] SEQUENCE {
	
	
	

	      pathlossReferenceRS-Id-r17
	0
	
	

	      referenceSignal-r17 CHOICE {
	
	
	

	        csi-RS-Index
	NZP-CSI-RS-ResourceId for TRS(4)
	Resource #4 in TRS.2.1
	

	      }
	
	
	

	      additionalPCI-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  pathlossReferenceRSToReleaseList-r17
	Not present
	
	

	}
	
	
	



7.5.13.2.5	Test requirement
Tables 7.5.13.2.4.1-3, 7.5.13.2.5-1 and 7.5.13.2.5-2 define the primary level settings including test tolerances for NR SA MAC-CE based active TCI state switch.
Table 7.5.13.2.5-1: NR Cell specific test parameters for NR SA MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	DL TCI State
	
	DLorJoint TCI.State.0

	PL-RS Configuration for CSI-RS#0
	
	Resource #4 in TRS.2.1 TDD for UL TCI.State.2


	PL-RS Configuration for CSI-RS#1
	
	Resource #4 in TRS.2.2 TDD for UL TCI.State.3

	UL TCI State-0 Configuration
	
	UL TCI.State.2

	UL TCI State-1 Configuration
	
	UL TCI.State.3

	reportConfigType
	
	ssb-Index-RSRP

	reportConfigType
	
	periodic

	timeRestrictionForChannelMeasurements
	
	configured

	TRS Configuration
	
	TRS.2.1 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	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.



Table 7.5.13.2.5-2: OTA related test parameter for NR SA MAC-CE based active uplink TCI state switch
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	NocNote 1
	dBm/15 kHz
	-95.1

	NocNote 1
	dBm/SCS
	-86.1

	Ês/Noc
	dB
	3.4
	-infinity
	3.4

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.7
	-infinity
	-82.7

	IoNote2
	dBm/95.04 MHz Note4
	-56.47
	-61.5
	-56.47

	Note 1:	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 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi 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.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall:
-	Continue transmitting using UL TCI state 0 up to and including slot n + THARQ + 
-	Start transmitting using UL TCI state 1, from slot n + THARQ +  + (Tfirst_target-PL-RS + 4*Ttarget_PL-RS + 2ms) / NR slot length and onwards.
The rate of correct events observed during repeated tests shall be at least [90]%.
7.5.13.3	NR SA FR2 MAC-CE based active downlink TCI state switch
Editor's note: This test case has been completed for the following configurations:This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- It needs further check in TS 38.133 whether ‘AWGN’ is correct propagation model considering no noise applies in this test case.
- Test frequency f ≤ 40.8 GHz
- UE PC3
- The test is incomplete for UE power classes other than PC3
- The test is incomplete for test frequencies > 40.8 GHz
7.5.13.3.1	Test purpose
The purpose of this test is to verify the MAC-CE based downlink TCI state switch delay requirement defined in TS 38.133 [6] clause 8.16.2 by a UE capable of beam correspondence without the need for UL beam sweeping.
7.5.13.3.2	Test applicability
This test applies to all types of NR UE release 17 onwards and supporting unified TCI state operation.
7.5.13.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 7.5.13.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.7.5.13.3.
7.5.13.3.4	Test description
There is one NR PCell (Cell 1) configured in this test. This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
7.5.13.3.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 7.5.13.3.4.1-1.
Table 7.5.13.3.4.1-1: Supported test configurations for NR SA MAC-CE based active downlink TCI state switch
	Config
	Description

	7.5.13.3-1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Configure the test equipment and the DUT according to the parameters in Table 7.5.13.3.4.1-2.
Table 7.5.13.3.4.1-2: Initial conditions for NR SA MAC-CE based active downlink TCI state switch
	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.3-1 and TS 38.508-1 [14] clause 7.2.3 for NR.

	Channel bandwidth
	As specified by the test configuration selected from Table 7.5.13.3.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.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.	The general test parameter settings are set up according to Table 7.5.13.3.4.1-3.
2.	Message contents are defined in clause 7.5.13.3.4.3.
3.	There is two NR cells specified in the test: one NR PCell (Cell 1) and one NR cell as the cell with additional PCI (Cell 2). NR Cell 1 is the cell used for connection setup with the power level set according to clause C.1.1 and C.1.2 for this test.
Table 7.5.13.3.4.1-3: General test parameters for NR SA MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1, 2
	Two NR radio channels are used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Cell with additional PCI
	
	Cell 2
	NR Cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1
	L1-RSRP measurements of SSB0 and SSB1.

	Number of reported RS
	
	2
	Two source RSs in TCI state 0 and 1.

	Cell2 timing offset to cell1
	us
	<CP
	

	T1
	s
	0.2
	

	T2
	s
	2
	



7.5.13.3.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PCell (Cell 1) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to NR PCell. The UE shall be configured with 2 different downlink TCI states for PCell: Downlink TCI state 0 (QCL’d to TRS resource set 1, TCI state of which is QCLed to SSB0 of Cell1) and downlink TCI state 1 (QCL’d to TRS resource set 2, TCI state of which is QCLed to SSB1 of Cell2), in Cell 1 before starting the test. Downlink TCI state 0 is indicated as the active downlink TCI-state.
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 4.5.4.
2.	Set the parameters according to T1 in Table 7.5.13.3.5-1. Propagation conditions are set according to clause C.2.2. T1 starts. During T1 only SSB0 to which downlink TCI state 0 is QCL'd is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 7.5.13.3.5-1. T2 starts. At the beginning of T2, the SSB1 corresponding to downlink TCI state 1 starts transmitting.
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting.
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends a MAC-CE to indicate switch to downlink TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	If the SS:
a)	Receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 0 until slot n+THARQ+, and
b)	Receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 1 after slot n+ THARQ + + (Tfirst-SSB + TSSB-proc) / NR slot length
the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
8.	When T2 expires the SS shall sends a MAC-CE to indicate switch to downlink TCI state 0.
9.	Wait 1s for the UE to switch downlink TCI state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on downlink TCI state 0 continue to step 11. Otherwise continue to step 10.
10.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
11.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
7.5.13.3.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 7.5.13.3.4.3-1: Common Exception messages for NR SA MAC-CE based active downlink TCI state switch
	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.3.6-2 with conditions PERIODIC and SS-RSRP
Table H.3.6-3 with condition SSBFFS



Table 7.5.13.3.4.3-2: ServingCellConfig
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-167

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfig ::= SEQUENCE {
	
	
	

	   mimoParam-r17 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      additionalPCI-ToAddModList-r17
	Not present
	
	

	      additionalPCI-ToReleaseList-r17
	Not present
	
	

	      unifiedTCI-StateType-r17
	separate
	
	

	      uplink-PowerControlToAddModList-r17
	Not present
	
	

	      uplink-PowerControlToReleaseList-r17
	Not present
	
	

	      sfnSchemePDCCH-r17
	Not present
	
	

	      sfnSchemePDSCH-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Table 7.5.13.3.4.3-3: PDSCH-Config
	Derivation Path: TS 38.508-1 [14], table 4.6.3-100

	Information Element
	Value/remark
	Comment
	Condition

	  pdsch-HARQ-ACK-OneShotFeedbackDCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-EnhType3DCI-Field-1-2-r17
	Not present
	
	

	  pdsch-HARQ-ACK-RetxDCI-1-2-r17
	Not present
	
	

	  pucch-sSCellDynDCI-1-2-r17
	Not present
	
	

	  dl-OrJointTCI-StateList-r17 CHOICE {
	
	
	

	    explicitlist SEQUENCE {
	
	
	

	      dl-OrJointTCI-StateToAddModList-r17 SEQUENCE (SIZE (1..maxNrofTCI-States)) OF TCI-State {
	2 entries
	
	

	        TCI-State [1] SEQUENCE {
	TCI-state_1
	Entry 1
DLorJoint TCI.State.2
	

	        TCI-State [2] SEQUENCE {
	TCI-state_2
	Entry 2
DLorJoint TCI.State.3
	

	      }
	
	
	

	      dl-OrJointTCI-StateToReleaseList-r17
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  beamAppTime-r17
	Not present
	
	

	  dummy
	Not present
	
	

	  dmrs-FD-OCC-DisabledForRank1-PDSCH-r17
	Not present
	
	

	  minimumSchedulingOffsetK0-r17
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-2-v1700
	Not present
	
	

	  harq-ProcessNumberSizeDCI-1-1-r17
	Not present
	
	

	  mcs-Table-r17
	Not present
	
	

	  mcs-TableDCI-1-2-r17
	Not present
	
	

	  xOverheadMulticast-r17
	Not present
	
	

	  priorityIndicatorDCI-4-2-r17
	Not present
	
	

	  sizeDCI-4-2-r17
	Not present
	
	

	}
	
	
	



Table 7.5.13.3.4.3-4: TCI-State_1 (Table 7.5.13.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	0
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #0
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	Not present
	
	

	  ul-powerControl-r17
	Not present
	
	

	}
	
	
	



Table 7.5.13.3.4.3-5: TCI-State_2 (Table 7.5.13.3.4.3-3)
	Derivation Path: TS 38.508-1 [14], Table 4.6.3-190 

	Information Element
	Value/remark
	Comment
	Condition

	TCI-State ::= SEQUENCE {
	
	
	

	  tci-StateId
	1
	
	

	  qcl-Type1 SEQUENCE {
	
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeA
	
	

	  }
	
	
	

	  qcl-Type2 SEQUENCE { 
	
	
	

	    cell
	Not present
	
	

	    bwp-Id
	Not present
	
	

	    referenceSignal CHOICE {
	
	
	

	      ssb
	SSB-Index of SSB #1
	
	

	    }
	
	
	

	    qcl-Type
	typeD
	
	

	  }
	
	
	

	  additionalPCI-r17
	Not present
	
	

	  pathlossReferenceRS-Id-r17
	Not present
	
	

	  ul-powerControl-r17
	Not present
	
	

	}
	
	
	



7.5.13.3.5	Test requirement
Tables 7.5.13.3.4.1-3, 7.5.13.3.5-1 and 7.5.13.3.5-2 define the primary level settings including test tolerances for NR SA MAC-CE based active TCI state switch.
Table 7.5.13.3.5-1: NR Cell specific test parameters for NR SA MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Dedicated UL BWP Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.2 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD

	Dedicated CORESET parameters
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2 for SSB0 of Cell 1 and SSB1 of Cell 2

	SMTC Configuration
	
	SMTC.1 

	DL TCI State 0
	
	DLorJoint TCI.State.0

	DL TCI State 1
	
	DLorJoint TCI.State.1

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.0
TRS.2.2 TDD for DLorJoint TCI.State.1

	Pathloss RS Configuration
	
	Resource #4 in TRS.2.1 TDD

	reportQuantity for SSB
	
	ssb-Index-RSRP-Index-r17

	reportConfigType for SSB
	
	periodic

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	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)
	
	

	Propagation Condition
	
	AWGN

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



Table 7.5.13.3.5-2: OTA related test parameter for NR SA MAC-CE based active downlink TCI state switch
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 according to clause A.3.15.3

	
	
	AoA1
	AoA2

	Assumption for UE beams Note 6
	
	Rough

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	-Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	- Infinity
	-56.0

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi 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.
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall:
-	be able to continue to receive on DL TCI state 0 till slot n+ THARQ +3
-	be able to start receiving on DL TCI state 1 after n+ THARQ + + (5ms + Tfirst-SSB + TSSB-proc) / NR slot length
The rate of correct events observed during repeated tests shall be at least [90]%.



< End of Changes >
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