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<Start of Changes>

5.5.8.2.5	Test requirement
Tables 5.5.8.2.4.1-3, 5.5.8.2.5-1 and 5.5.8.2.5-2 define the primary level settings including test tolerances for EN-DC FR2 RRC based active TCI state switch. 
Table 5.5.8.2.5-1: NR Cell specific test parameters for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Unit
	Cell 2

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	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.3.1 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State 0
	
	TCI.State.0

	TCI State 1
	
	TCI.State.1

	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:	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 5.5.8.2.5-2: OTA related test parameter for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Unit
	Cell 2

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3

	NocNote 1
	dBm/15 kHz
	[-92.1]

	NocNote 1
	dBm/SCS
	[-83.1]

	Ês/Noc
	dB
	1
	1
	-Infinity
	1

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.1
	-82.1
	-Infinity
	-82.1

	IoNote2,Note6
	dBm/95.04 MHz Note4
	-54.94
	-54.94
	-54.94
	-54.94

	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.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving RRC command in slot n, UE shall be able to receive PDCCH with TCI state 1 no later than at slot n+ (TRRC_processing + Tfirst-SSB + TSSB-proc) / NR slot length, where
-	TRRC_processing =20 ms is the RRC processing delay as specified in TS 38.331 [13];
-	Tfirst-SSB is time to first SSB transmission after RRC processing by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to TCI state 1;
-	TSSB-proc = 2 ms;
-	NR slot length = 0.125ms for 120kHz SSB SCS;
So UE shall be able to continue to receive PDCCH on TCI state 1 no later than slot n+176+8×Tfirst-SSB.
5.5.10	FFS
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 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, 
-	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.  
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 as PL-RS per serving cell among all active UL (or joint) TCI states for PUSCH/PUCCH/SRS transmissions
-	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 UE shall be able to transmit with the old UL TCI state until slot n+ THARQ + .
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[bookmark: _Toc21621567][bookmark: _Toc29297182][bookmark: _Toc36149383][bookmark: _Toc44092971][bookmark: _Toc44093520][bookmark: _Toc44094343][bookmark: _Toc44094622][bookmark: _Toc52296038][bookmark: _Toc59027750][bookmark: _Toc69328244][bookmark: _Toc75989884][bookmark: _Toc75992990][bookmark: _Toc76018767][bookmark: _Toc84513842][bookmark: _Toc84514406]5.6.1	Intra-frequency measurements
[bookmark: _Toc21621568][bookmark: _Toc29297183][bookmark: _Toc36149384][bookmark: _Toc44092972][bookmark: _Toc44093521][bookmark: _Toc44094344][bookmark: _Toc44094623][bookmark: _Toc52296039][bookmark: _Toc59027751][bookmark: _Toc69328245][bookmark: _Toc75989885][bookmark: _Toc75992991][bookmark: _Toc76018768][bookmark: _Toc84513843][bookmark: _Toc84514407]5.6.1.0	Minimum conformance requirements 
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[TS38.133, clause 9.2.2]
The requirements in Section 9.2 apply, provided:
-	The cell being identified or measured is detectable.
An intra-frequency cell shall be considered detectable when for each relevant SSB:

<Unchanged sections skipped>

7.5.11.1.5	Test requirement
The UE shall be ready to start transmission on the NR uplink carrier on SCell within 20ms from the start of T2.
The UE shall stop the transmission on the NR uplink carrier on SCell within 20ms from the start of T3.
During T2 and T3, the start of interruption of PCell due to UL carrier configuration or de-configuration on SCell shall not happen outside the UL carrier configuration delay which is 20ms in this test, and the length of interruption shall not exceed the length specified in 38.133 [6] clause 8.2.2.2.4.
[bookmark: _Hlk126655671]All of the above test requirements shall be fulfilled in order for the observed UE UL carrier configuration delay and UE UL carrier release delay to be counted as correct. The rate of correct observed UE UL carrier configuration delay and UE UL carrier release delay during repeated tests shall be at least 90%.Table 7.5.11.1.5-1: NR Cell specific test parameters for SA UE UL carrier RRC reconfiguration Delay for FR2
	Parameter
	Unit
	Test configuration
	Cell 1
	Cell 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	AoA setup
	
	Config 1
	Setup 1 as specified in clause A.3.15 [6]

	Beam AssumptionNote 7
	
	Config 1
	Rough
	Rough

	Frequency Range
	
	Config 1
	FR2
	FR2

	NR RF Channel Number
	
	Config 1
	1
	2

	Duplex mode
	
	Config 1
	TDD
	TDD

	TDD configuration
	
	Config 1
	TDDConf.3.1
	TDDConf.3.1

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

	Data RBs allocated
	
	Config 1
	66
	66

	BWP configuration
	Initial DL BWP
	
	Config 1
	DLBWP.0.1
	DLBWP.0.1

	
	Initial UL BWP
	
	
	ULBWP.0.1
	ULBWP.0.1

	
	Dedicated DL BWP
	
	
	DLBWP.1.1
	DLBWP.1.1

	
	Dedicated UL BWP
	
	
	ULBWP.1.1
	ULBWP.1.1

	OCNG Patterns
	
	Config 1
	OP.1
	OP.1

	PDSCH Reference measurement channel
	
	Config 1
	SR.3.1 TDD
	SR.3.1 TDD

	CORESET Reference Channel
	
	Config 1
	CR.3.1 TDD
	CR.3.1 TDD

	SSB configuration
	
	Config 1
	SSB.1 FR2
	SSB.1 FR2

	SMTC configuration
	
	Config 1
	SMTC.1
	SMTC.1

	TRS configuration
	
	Config 1
	TRS.2.1 TDD
	TRS.2.1 TDD

	TCI state
	
	Config 1
	TCI.State.0
	TCI.State.0

	PUSCH parameters for NR UL carrier
	
	Config 1
	N/A
	N/A
	G-FR2-A3-4 in [28]
	N/A

	PUCCH parameters for NR UL carriers
	
	Config 1
	N/A
	N/A
	Table 11.3.2.3.1.2-2 in [28]
	N/A

	EPRE ratio of PSS to SSS
	
	Config 1
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	

	
Note2
	dBm/15kHz Note5
	Config 1
	-104.7 + TT
	-104.7 + TT

	
Note2
	dBm/SCS Note4
	Config 1
	-95.7 + TT
	-95.7 + TT

	SS-RSRP Note 3
	dBm/SCS Note5
	Config 1
	-88.7 + TT
	-88.7 + TT

	

	dB
	Config 1
	7 + TT
	7 + TT

	

	dB
	Config 1
	7 + TT
	7 + TT

	IoNote3
	dBm/95.04 MHz Note5
	Config 1
	-58.92 + TT
	-58.92 + TT

	Propagation Condition 
	
	Config 1
	AWGN
	AWGN

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

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Void
Note 5:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 6:	As observed with 0 dBi gain antenna at the centre of the quiet zone
Note 7:	Information about types of UE beam is given in B.2.1.3 [6], and does not limit UE implementation or test system implementation



7.5.13	Unified TCI state switch delay
7.5.13.0	Minimum conformance requirements
7.5.13.0.1	Minimum conformance requirements for MAC-CE based downlink TCI state switch delay for unified TCI
Same as clause 5.5.11.0.1.
The normative reference for this requirement is TS 38.133 [6] clause 8.15.2 and 8.15.3.
7.5.13.0.2	Minimum conformance requirements for MAC-CE based uplink TCI state switch delay for unified TCI
Same as clause 5.5.11.0.2.
The normative reference for this requirement is TS 38.133 [6] clause 8.16.2 and 8.16.3.
7.6	Measurement procedures
7.6.1	Intra-frequency measurements
7.6.1.0	Minimum conformance requirements
7.6.1.0.1	Minimum conformance requirements for event-triggered measurement without gap
[TS 38.133, clause 9.2.5.1 and 9.2.5.2]
The UE shall be able to identify a new detectable intra frequency cell within Tidentify_intra_without_index if UE is not indicated to report SSB based RRM measurement result with the associated SSB index(reportQuantityRsIndexes or maxNrofRSIndexesToReport is not configured), or the UE has been indicated that the neighbour cell is synchronous with the serving cell (deriveSSB-IndexFromCell is enabled). The UE shall be able to identify a new detectable intra frequency SS block of an already detected cell within Tidentify_intra_without_index. It is assumed that deriveSSB-IndexFromCellis always enabled for FR1 TDD and FR2.


< End of Changes >
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