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8.26
Frame Structure 3 (FS3)

8.26.1
E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell with FDD PCell in non-DRX
8.26.1.1
Test purpose

To verify that the LAA SCell activation and deactivation times are within the requirements when the SCell is known by the UE at the time of activation.

8.26.1.2
Test applicability

This test applies to all types of E-UTRA UE FDD release 13 and forward that support LAA.

8.26.1.3
Minimum conformance requirements

The delay within which the UE shall be able to activate the deactivated LAA SCell depends upon the specified conditions.

The requirements in this section shall apply for E-UTRA carrier aggregation of one FDD PCell or one TDD PCell and one SCell following the frame structure type 3 [16].

The delay within which the UE shall be able to activate the deactivated SCell depends upon the specified conditions.

Upon receiving SCell activation command in subframe n, the UE shall be capable to transmit valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Tactivate_basic_FS3, provided the following conditions are met for the SCell:

-
During the period equal to max(5 measCycleSCell, 5 DRX cycles) before the reception of the SCell activation command:

-
the UE has sent a valid measurement report for the SCell being activated and

-
the SCell being activated remains detectable according to the cell identification conditions specified in section 8.3.3.2,

-
SCell being activated also remains detectable during the SCell activation delay according to the cell identification conditions specified in section 8.3.3.2.
Tactivate_basic_FS3 = 16 ms + TDMTC_duration + (L+2) * TDMTC_periodicity, where

TDMTC_duration =6 ms is the DMTC duration [2], 

TDMTC_periodicity is the periodicity of the DMTC [2],

L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.
Otherwise upon receiving the SCell activation command in subframe n, the UE shall be capable to transmit a valid CSI report and apply actions related to the activation command as specified in [17] for the SCell being activated no later than in subframe n+Tactivate_basic_FS3, provided the SCell can be successfully detected on the first attempt. In this case, Tactivate_basic_FS3 is defined as follows.
Tactivate_basic_FS3 = 16 ms + TDMTC_duration + (L+3) * TDMTC_periodicity, where
TDMTC_duration = 6 ms is the DMTC duration [2], 

TDMTC_periodicity is the periodicity of the DMTC [2],

L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.

If there is no reference signal received for the CSI measurement over the delay corresponding to the minimum requirements specified above, then the UE shall report corresponding valid CSI for the activated SCell on the next available uplink reporting resource after receiving the reference signal.

If there are no uplink resources for reporting the valid CSI in subframe n+ Tactivate_basic_FS3 then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The valid CSI is based on the UE measurement and corresponds to any CQI value specified in [3] with the exception of CQI index = 0 (out of range) provided:

-
the conditions in section 7.7 are met over the entire SCell activation delay and 

-
the conditions for CQI reporting defined in Section 7.2.3 of [3] are met.

In addition to CSI reporting defined above, UE shall also apply other actions related to the activation command specified in [17] for an SCell at the first opportunities for the corresponding actions once the SCell is activated.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

Starting from the subframe specified in Section 4.3 of [3] and until the UE has completed the SCell activation, the UE shall send CSI with CQI index = 0 (out of range) if the UE has available uplink resources to report for the SCell.

Upon receiving SCell deactivation command or upon expiry of the sCellDeactivationTimer in subframe n, the UE shall accomplish the deactivation actions specified in [26] for the SCell being deactivated no later than in subframe n+8.

The PCell interruption specified in TS 36.133 [4] section 8.3.3 shall not occur before subframe n+5 and not occur after subframe n+9 when PCell belongs to E-UTRA FDD.

The PCell interruption specified in TS 36.133 [4] section 7.8.2 shall not occur before subframe n+5 and not occur after subframe n+11 when PCell belongs to E-UTRA TDD.

The normative reference for this requirement is TS 36.133 [4] clause 7.7.10 and A.8.26.1.

8.26.1.4
Test description

8.26.1.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.  

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.1.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1. Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.42 as appropriate.

2. The general test parameter settings are set up according to Table 8.26.1.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.26.1.4.3.

5. Cell1 is PCell on the primary component carrier and Cell 2 is LAA SCell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test, Cell 2 shall be powered OFF.
Table 8.26.1.4.1-1: General test parameters for known LAA SCell activation case

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated LAA FS3 SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI reporting for SCell every second subframe

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	LBT modelling
	
	Cell 2
	Applied for Cell2 as specified in C.3.5

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	laa-SCellSubframeConfig
	
	00000000
	No MBSFN subframe.

	T1
	s
	7
	During this time the PCell shall be known and the SCell configured and detected.

	T2
	s
	> Tactivate_basic_FS3
	During this time the UE shall activate the SCell, Tactivate_basic_FS3 is specified in section 7.7.10.

	T3
	s
	1
	During this time the UE shall deactivate the SCell.


8.26.1.4.2
Test procedure

The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. Before the test starts the UE is connected to Cell1 on radio channel 1 (PCC) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC. Cell 1 has constant signal levels throughout the test, and Cell 2 transmits discovery signal with LBT model.The UE shall be continuously scheduled in the PCell throughout the whole test.

During T2 the Test procedure requires the UE to send the first CSI report for SCell in a subframe (m+8), but also allows a subframe (m+10) if the subframe (m+8) was subject to interruption. The SS determines whether the CSI report in subframe (m+8) was interrupted or not by monitoring ACK/NACK sent in PCell in subframe (m+8).

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.
2.
Configure SCC2 according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.1.4.3.

4.
The SS shall configure transmission of PDSCH with a maximum number of 1 HARQ transmission.

5.
The SS activates SCell1 by sending the activation MAC-CE (Refer TS 36.321 [26], clauses 5.13, 6.1.3.8) in a subframe # denoted m which is an even number. If the SS receives ACK for MAC-CE sent by the UE, T2 starts in subframe m, and the test proceeds to step 6, otherwise go to step 9.

6.
The UE shall start sending CSI reports for SCell and the SS shall monitor CSI reports for SCell1 sent from the UE and ACK/NACK sent in PCell during SCell activation.

-
If the first CSI report for SCell is received by the SS in a subframe (m+8),

-
or (m+10) if the subframe (m+8) was subject to interruption,

-
and CSI report with non-zero CQI index is received by the SS earlier than or equal to subframe (m+ Tactivate_basic_FS3),

-
or the next available uplink resource if there are no uplink resources for reporting the valid CSI in a subframe (m+ Tactivate_basic_FS3)

-
and DTX is not observed by the SS anywhere outside the subframes (m+5) to (m+13) and the subframes (m+15) to (m+23) up to the end of T2,

-
and ≤2 non-consecutive DTX subframes are observed by the SS anywhere during the subframes (m+5) to (m+13) and the subframes (m+15) to (m+23) up to the end of T2,

-
Then the number of successes for the event “Activation” is increased by one. Otherwise, count a fail for the event “Activation” and go to step 9.

7.
When T2 expires, the SS deactivate SCell by sending the deactivation MAC-CE (Refer TS 36.321 [26], clauses 5.13, 6.1.3.8) in a subframe # denoted n which is an even number. If the SS receives ACK for MAC-CE sent by the UE, T3 starts in subframe n, and the test proceeds to step 8, otherwise go to step 9.

8.
The UE shall stop sending CSI reports for SCell and the SS shall monitor CSI reports for SCell sent from the UE and ACK/NACK sent in PCell during SCell1 deactivation.

-
If the last CSI report is received by the SS earlier than or equal to subframe (n+8),

-
and DTX is not observed by the SS anywhere outside the subframes (n+5) to (n+13) and the subframes (n+15) to (n+23) up to the end of T3,

-
and ≤2 inconsecutive DTX subframes are observed by the SS anywhere during the subframes (n+5) to (n+13) and the subframes (n+15) to (n+23) up to the end of T3

-
Then the number of successes for the event “Deactivation” is increased by one. Otherwise, count a fail for the event “Deactivation”.

9.
When T3 expires, or Activation in step 5 was not acknowledged, or a fail was counted for the event “Activation” in step 6, or Deactivation in step 7 was not acknowledged, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat steps 2-11 until a test verdict has been achieved.
Each of the events “Activation” and “Deactivation” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.
If all events pass, the test passes. If one event fails, the test fails.

8.26.1.4.3
Message contents

Table 8.26.1.4.3-1: Common Exception messages for E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell 
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-7
Table H.4.1-2

Table H.4.1-3


Table 8.26.1.4.3-2: MeasObjectEUTRA-GENERIC: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-2 MeasObjectEUTRA-GENERIC

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  neighCellConfig
	‘00’B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1, 
Cell 2

	}
	
	
	


Table 8.26.1.4.3-3: SystemInformationBlockType2: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: TS 36.508 [7] clause 7.2.1.3, Table 7.2.1.3-1 SystemInformationBlockType2 exceptions

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType2 ::= SEQUENCE {
	
	
	

	  mbsfn-SubframeConfig
	Not present
	
	Cell 1

	}
	
	
	


Table 8.26.1.4.3-4: SystemInformationBlockType3: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: TS 36.508 [7] clause 7.2.1.3, Table 7.2.1.3-2 SystemInformationBlockType3 exceptions

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType3 ::= SEQUENCE {
	
	
	

	  neighCellConfig
	‘00’B (Not all neighbour cells have the same MBSFN subframe allocation as serving cell)
	
	Cell 1, 
Cell 2

	}
	
	
	


Table 8.26.1.4.3-5: PhysicalConfigDedicated-DEFAULT: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	 
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm4
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	  Laa-ScellConfiguration-r13 SEQUENCE {
	
	
	

	    subframeStartPosition
	‘s0’ or ‘s07’
	Depending on UE capability, as described in Table 8.2.4.1.1.4.3-5
	

	    Laa-SCellSubframeConfig
	‘00000000’
	No MBSFN subframes configured
	

	  }
	
	
	

	}
	
	
	


Table 8.26.1.4.3-6: MeasDS-Config-DEFAULT: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: 36.508 clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12

	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.26.1.5
Test requirement

Table 8.26.1.4.1-1 and Table 8.26.1.5-1 define the primary level settings including test tolerances for E-UTRAN FDD activation and deactivation of known LAA SCell in non-DRX test.

Table 8.26.1.5-1: Cell specific test parameters for E-UTRAN FDD known LAA SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20

	PDSCH parameters defined in A.3.1.1.1
	
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD
	-

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	-

	OCNG Patterns defined in A.3.2.1
	
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.14 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	NocNote 2
	dBm/15 kHz
	-104
	-104

	Ês/Noc
	dB
	17
	17

	RSRP Note 3
	dBm/15 kHz
	-87
	-87

	Ês/Iot Note 3
	dB
	17
	17

	SCH_RP Note 3
	dBm/15 kHz
	-87
	-87

	Io Note3
	dBm/Ch BW
	-59.1+10log(NRB,c /50)
	-56.1

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	timing offset to cell1
	μs
	-
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE

	Note 1:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


During T2 the UE shall send the first CSI report for SCell in a subframe (m+8), or in a subframe (m+10) if the suframe (m+8) was subject to interruption. Whether CSI report in subframe (m+8) was interrupted or not is checked by monitoring ACK/NACK sent in PCell in subframe (m+8).

During T2 the UE shall start sending CSI reports for SCell with non-zero CQI index at latest in a subframe (m+ Tactivate_basic_FS3)ms, L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.

During T3 the UE shall stop sending CSI reports for SCell at latest in a subframe (n+8).

During T2 interruption of PCell during SCell activation shall not happen outside the subframes (m+5) to (m+9).

Figures 8.26.1.5-1 and 8.26.1.5-2 show the deriviation of the Test procedure requreiment for DTX during T2, based on the core requirements for interruption. The applicable figure is selected according to the CA configuration.

NOTE: The differences between activation and deactivation are as follows:

-
Activation ( Deactivation

-
First CSI ( Last CSI

-
Latest valid CSI report ( Not exist (no need to check since CSI report was already stopped)


[image: image1.emf] 


Figure 8.26.1.5-2: Procedure derivation for Activation

1)
Activation command for SCell

2)
ACK for MAC-CE for SCell activation

3)
Possible interruption period by SCell activation

4)
Allowed interruption timing (1 subframe in m+5~m+9) on UE by SCell activation,

That is, possible DTX timing on SS

5)
First CSI report timing (could be invalid CQI) at m+8 (might be m+10 due to interruption)

6)
Corresponding DTX timing on PUCCH by allowed interruption timing by SCell activation

7)
Possible DTX reception period on SS due to interruption by SCell1 activation

During T3 interruption of PCell during SCell deactivation shall not happen outside the subframes (n+5) to (n+9).

The interruption of PCell shall not be more than the values specified for intra-band CA and inter-band CA in Section 7.8.2.

All of the above test requirements shall be fulfilled in order for the observed SCell activation delay and SCell deactivation delay to be counted as correct. The rate of correct observed SCell activation delay and SCell deactivation delay during repeated tests shall be at least 90%.

The statistical pass/ fail decisions are done separately for activation and deactivation.

Decide the test pass, if activation and deactivation are passed, otherwise fail the UE.

8.26.2

E-UTRAN TDD-FS3 Activation and deactivation of known FS3 SCell with TDD PCell in non-DRX
8.26.2.1
Test purpose

To verify that the LAA SCell activation and deactivation times are within the requirements when the SCell is known by the UE at the time of activation.

8.26.2.2
Test applicability

This test applies to all types of E-UTRA UE TDD release 13 and forward that support LAA. Applicability requires support for IE laa-Parameters-r13.

8.26.2.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 8.26.1.3.

8.26.2.4
Test description

8.26.2.4.1
Initial conditions
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.  

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.2.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.41 as appropriate.

2.
The general test parameter settings are set up according to Table 8.26.2.4.1-1.

3.
Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 8.26.2.4.3.

5.
Cell1 is PCell on the primary component carrier and Cell 2 is LAA SCell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test, Cell 2 shall be powered OFF.
Table 8.26.2.4.1-1: General test parameters for known LAA SCell activation case

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated LAA FS3 SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	CQI/PMI periodicity and offset configuration index
	
	0
	CQI reporting for SCell every UL subframe

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	LBT modelling
	
	Cell 2
	Applied for Cell2 as specified in C.3.5

	SCell measurement cycle (measCycleSCell)
	ms
	320
	

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	laa-SCellSubframeConfig
	
	00000000
	No MBSFN subframe.

	T1
	s
	7
	During this time the PCell shall be known and the SCell configured and detected.

	T2
	s
	> Tactivate_basic_FS3
	During this time the UE shall activate the SCell

	T3
	s
	1
	During this time the UE shall deactivate the SCell.


8.26.2.4.2
Test procedure

The test consists of three successive time periods, with duration of T1, T2 and T3, respectively. Before the test starts the UE is connected to Cell1 on radio channel 1 (PCC) but is not aware of Cell 2 on radio channel 2. The UE is only monitoring the PCC. Cell 1 has constant signal levels throughout the test, and Cell 2 transmits discovery signal with LBT model. The UE shall be continuously scheduled in the PCell throughout the whole test.

During T2 the Test procedure requires the UE to send the first CSI report for SCell in a subframe (m+8), or in a subframe (m+9) if the subframe (m+8) was subject to interruption, or in a subframe (m+13) if the subframes (m+8) and (m+9) were subject to interruption. The SS determines whether the CSI report was interrupted or not by monitoring ACK/NACK sent in PCell at the same time as the first CSI report.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.
2.
Set the parameters according to T1 in Table 8.26.2.4.1-1. Propagation conditions are set according to Annex B clauses B.0. T1 starts.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.2.4.3.

4.
The SS shall configure transmission of PDSCH with a maximum number of 1 HARQ transmission.

5.
The SS activates SCell by sending the activation MAC-CE (Refer TS 36.321 [26], clauses 5.13, 6.1.3.8) in a subframe # denoted m which is an even number. If the SS receives ACK for MAC-CE sent by the UE, T2 starts in subframe m, and the test proceeds to step 6, otherwise go to step 9. 

6.
The UE shall start sending CSI reports for SCell and the SS shall monitor CSI reports for SCell sent from the UE and ACK/NACK sent in PCell during SCell activation.

-
If the first CSI report for SCell1 is received by the SS in a subframe (m+8),

-
or (m+9) if the subframe (m+8) was subject to interruption

-
or (m+13) if the subframe (m+8) and subframe (m+9) were subject to interruption

-
and CSI report with non-zero CQI index is received by the SS earlier than or equal to subframe (m+ Tactivate_basic_FS3),

-
or the next available uplink resource if there are no uplink resources for reporting the valid CSI in a subframe (m+ Tactivate_basic_FS3)

-
and DTX is not observed by the SS anywhere outside the subframes (m+5) to (m+11) and the subframes (m+15) up to the end of T2,

-

Then the number of successes for the event “Activation” is increased by one. Otherwise, count a fail for the event “Activation” and go to step 9.

7.
When T2 expires, the SS deactivate SCell by sending the deactivation MAC-CE (Refer TS 36.321 [26], clauses 5.13, 6.1.3.8) in a subframe # denoted n which is an even number. If the SS receives ACK for MAC-CE sent by the UE, T3 starts in subframe n, and the test proceeds to step 8, otherwise go to step 9.

8.
The UE shall stop sending CSI reports for SCell and the SS shall monitor CSI reports for SCell sent from the UE and ACK/NACK sent in PCell during SCell deactivation.

-
If the last CSI report is received by the SS earlier than or equal to subframe (n+8),

-
and DTX is not observed by the SS anywhere outside the subframes (n+5) to (n+11) and the subframes (n+15) up to the end of T3,

-
Then the number of successes for the event “Deactivation” is increased by one. Otherwise, count a fail for the event “Deactivation”.

9.
When T3 expires, or Activation in step 5 was not acknowledged, or a fail was counted for the event “Activation” in step 6, or Deactivation in step 7 was not acknowledged, the SS shall transmit an RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat steps 2-11 until a test verdict has been achieved.
Each of the events “Activation” and “Deactivation” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.
If all events pass, the test passes. If one event fails, the test fails.

8.26.2.4.3
Message contents

Same message contents as in clause 8.26.1.4.3.

8.26.2.5
Test requirement

Table 8.26.2.4.1-1 and Table 8.26.2.5-1 define the primary level settings including test tolerances for E-UTRAN TDD activation and deactivation of known LAA SCell in non-DRX test.

Table 8.26.2.5-1: Cell specific test parameters for E-UTRAN TDD known LAA SCell activation

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20

	Uplink-downlink configurationNote1
	
	1
	-

	Special subframe configurationNote2
	
	6
	-

	PDSCH parameters defined in A.1.2
	
	5MHz: R.4 TDD 

10MHz: R.0 TDD

20MHz: R.3 TDD
	-

	PCFICH/PDCCH/PHICH parameters defined in A.2.2
	
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD
	-

	OCNG Patterns defined in D.1 and D.2
	
	5MHz: OP.9 TDD 

10MHz: OP.1 TDD

20MHz: OP.7 TDD
	OP.14 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
	
	

	NocNote 4
	dBm/15 kHz
	-104
	-104

	Ês/Noc
	dB
	17
	17

	RSRP Note 5
	dBm/15 kHz
	-87
	-87

	Ês/Iot Note 5
	dB
	17
	17

	SCH_RP Note 5
	dBm/15 kHz
	-87
	-87

	Io Note 5
	dBm/Ch BW
	-59.1+10log(NRB,c /50)
	-56.1

	Propagation Condition
	
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2

	timing offset to cell1
	μs
	-
	0

	Time alignment error relative to cell 1 Note 7
	(s
	-
	≤ TAE

	Note 1:
For the uplink-downlink configuration see table 4.2-2 in TS 36.211.

Note 2:
For the special subframe configuration see table 4.2-1 in TS 36.211.

Note 3:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:
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 5:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 6:
The uplink resources for CSI reporting are assigned to the UE prior to the start of time period T2.
Note 7:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1.


During T2 the UE shall send the first CSI report for SCell in a subframe (m+8), or in a subframe (m+9) if the subframe (m+8) was subject to interruption, or in a subframe (m+13) if the subframes (m+8) and (m+9) were subject to interruption when an intra-band SCell is activated. Whether first CSI report was interrupted or not is checked by monitoring ACK/NACK sent in PCell at the same time as the first CSI report.

During T2 the UE shall start sending CSI reports for SCell with non-zero CQI index at latest in a subframe (m+ Tactivate_basic_FS3)ms, L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time.

During T3 the UE shall stop sending CSI reports for SCell at latest in a subframe (m+8).

During T2 interruption of PCell during SCell activation shall not happen outside the subframes (m+5) to (m+11).

During T3 interruption of PCell during SCell deactivation shall not happen outside the subframes (n+5) to (n+11).

The interruption of PCell shall not be more than the values specified for intra-band CA and inter-band CA in Section 7.8.2.

All of the above test requirements shall be fulfilled in order for the observed SCell activation delay and SCell deactivation delay to be counted as correct. The rate of correct observed SCell activation delay and SCell deactivation delay during repeated tests shall be at least 90% with a confidence level of 95% for each of the events.
NOTE:
During T2 if there are no uplink resources for reporting the valid CSI in a subframe (m+ Tactivate_basic_FS3)ms, L is the number of times the discovery signal occasion is not available at the UE during the SCell activation time, then the UE shall use the next available uplink resource for reporting the corresponding valid CSI.

The statistical pass/ fail decisions are done separately for activation and deactivation.

Decide the test pass, if activation and deactivation are passed, otherwise fail the UE.

8.26.3
E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX

8.26.3.1
Test purpose

To verify that the UE correctly detects event A6 (Neighbour becomes better than SCell) defined in TS 36.331 [2] within the requirements stated in clause 8.12.2.4 while at the same time fulfilling the requirement on interruption rate.

8.26.3.2
Test applicability

This test applies to all types of E-UTRA UE FDD release 13 and forward that support LAA for only one Scell.

8.26.3.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify a new detectable cell on a secondary component carrier within the cell identification time Tidentify_SCC_FS3, where the cell identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_SCC_FS3_CRS.

Tidentify_SCC_FS3 is the time period for cell identification as specified in Table 8.26.3.3-1,

Tmeasure_SCC_FS3_CRS is the time period for measurements as shown in Table 8.26.3.3-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 

L is the number of configured discovery signal occasions which are not available during Tidentify_SCC_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell,

M is the number of configured discovery signal occasions which are not available during Tmeasure_SCC_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the cell.

The requirements in this section apply, provided that L and M are such that: the cell identification period Tidentify_SCC_FS3 does not exceed 75*measCycleSCell, and the time period Tmeasure_SCC_FS3_CRS for measurements does not exceed 60*measCycleSCell.
Table 8.26.3.3-1: Cell identification with deactivated SCell on SCC under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot
	(7+L)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(25+L)*k1*k2*measCycleSCell

	0 ≤ SCH Ês/Iot
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25
	0 ≤ CRS Ês/Iot
	(3+L)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
	
[image: image3.wmf]³

25
	
	(9+L)*k1*k2*measCycleSCell

	Note 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
Note 2:
The requirements for measurement bandwidth 
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25 RB are optional.
Note 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC=0.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_SCC_FS3:

-
RSRP related side condition given in TS 36.133 Section 9.1.19 are fulfilled for a corresponding Band,

-
 SCH_RP|dBm is according to TS 36.133 Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.3.3-1.
The measurement period for deactivated SCell measurements is Tmeasure_SCC_FS3_CRS according to the parameter measCycleSCell shown in Table 8.26.3.3-1.

Table 8.26.3.3-2: Measurement requirements on SCC with deactivated SCell under operation with frame structure 3 with deactivated SCell

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_SCC_FS3_CRS [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot 
	(5+M)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M)*k1*k2*measCycleSCell

	0 ≤ SCH Ês/Iot
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25
	0 ≤ CRS Ês/Iot

	(1+M)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
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25
	
	(4+M)*k1*k2*measCycleSCell

	Note 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
Note 2:
The requirements for measurement bandwidth 
[image: image8.wmf]³

25 RB are optional.
Note 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC=0.


The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_SCC_FS3_CRS.

The measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.19. 

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on one SCC with deactivated SCell. This may cause interruptions on PCell that are specified in TS 36.133 Section 7.8.

Reported measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 Section 9.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_SCC_FS3 defined in TS 36.133 Section 8.12.2.4.1. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_SCC_FS3 defined in TS 36.133 Section 8.12.2.4.1 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_SCC_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.12.2.4 and A.8.26.3.

8.26.3.4
Test description

8.26.3.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.3.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.42 as appropriate.

2.
The general test parameter settings are set up according to Table 8.26.3.4.1-1.

3.
 Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 8.26.3.4.3.

5.
There are two E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and two cells on the other E-UTRA FDD carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

Table 8.26.3.4.1-1: General test parameters for Event triggered reporting on LAA deactivated SCell with E-UTRAN FDD PCell interruption in non-DRX

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated  SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2 for frame structure 3.

	Neighbour  cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2 for frame structure 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	-3
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in clause 9.1.18.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	Filter coefficient
	
	0
	L3 filtering is not used

	LBT modelling
	
	Cell2 and Cell3
	Applied for cell2 and cell3 as specified in C.3.5, yet discovery reference signal is transmitted during each DMTC window with probability P = 1.

	SCell measurement cycle
	ms
	160
	measCycleSCell as specified in TS 36.331

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	subframeStartPosition
	
	s0
	Discovery signal starts from subframe #0

	laa-SCellSubframeConfig
	
	00000000
	No MBSFN subframe.

	T1
	s
	5
	During this time the UE shall be aware of cells 1 and 2 but not cell 3.

	T2
	s
	≤5+ L* measCycleSCell
	UE should report Event A6 within 4s  (20×scellMeasCycle)


8.26.3.4.2
Test procedure

In the test there are three synchronous cells: Cell1, Cell2 and Cell3.  Cell1 is PCell on the FDD primary component (RF Channel 1), Cell2 is deactivated SCell on the secondary component (RF Channel 2) for frame structure 3, and Cell3 is the neighbour cell on the secondary component (RF Channel 3) for frame structure 3. Cell 2 and Cell 3 transmit discovery signal with LBT model. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A6 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 3. Starting T2, Cell 3 becomes detectable and the UE is expected to detect and send a measurement report. PCell is indicated by the network using IE allowInterruptions and PDCCH indicating a new transmission on the PCell shall be sent continuously to ensure that the UE sends ACK/ NACKs throughout the test.

1. Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4. 

4. Set the parameters according to T1 in Table 8.16.3.5-1 as appropriate. Propagation conditions are set according to Annex B clauses B.1.1. T1 starts.
5. The SS shall transmit an RRCConnectionReconfiguration message with Event A6 configured.

6. The UE shall transmit RRCConnectionReconfigurationComplete message.

7. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.16.3.5-1.

8. UE shall transmit a MeasurementReport message triggered by Event A6. If the overall delays measured from the beginning of time period T2 is less than 4 + L* measCycleSCell ms and at least 99.5% of all expected ACK/NACKS are detected by the system simulator from the start of T1 until the measurement report is received during T2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement or less than 99.5% of all expected ACK/NACKS are detected by the system simulator then the number of failure tests is increased by one.
9. After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10. Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12. Repeat step 3-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

8.26.3.4.3
Message contents

Table 8.26.3.4.3-1: E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-5

Table H.4.1-6


Table 8.26.3.4.3-2: SCellToAddMod-r10: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements
	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.3.4.3-3: MeasConfig: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements

	Derivation path: 36.508 clause 4.6.6 table 4.6.6-1

	Information Element
	Value/Remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

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

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    measObject[1]
	MeasObjectEUTRA-GENERIC(f1)
	Cell 1
	

	    measObjectId[2]
	IdMeasObject-f2
	
	

	    measObject[2]
	MeasObjectEUTRA-GENERIC(f2)
	Cell 2, 3
	

	  }
	
	
	

	  reportConfigToAddModList SEQUENCE (SIZE (1..maxReportConfigId)) OF SEQUENCE {
	2 entries
	
	

	    reportConfigId[1]
	IdReportConfig-A6
	
	

	    reportConfig[1]
	ReportConfig-A6
	
	

	    reportConfigId[2]
	IdReportConfig-A2
	
	

	    reportConfig[2]
	ReportConfig-A2-H
	
	

	  }
	
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	3 entries
	
	

	    measId[1]
	1
	
	

	    measObjectId[1]
	IdMeasObject-f2
	
	

	    reportConfigId[1]
	IdReportConfig-A6
	
	

	    measId[2]
	2
	
	

	    measObjectId[2]
	IdMeasObject-f1
	
	

	    reportConfigId[2]
	IdReportConfig-A2
	
	

	    measId[3]
	3
	
	

	    measObjectId[3]
	IdMeasObject-f2
	
	

	    reportConfigId[3]
	IdReportConfig-A2
	
	

	   }
	
	
	

	}
	
	
	


Table 8.26.3.4.3-4: MeasObjectEUTRA-GENERIC(f2): E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements

	Derivation Path: 36.508 clause 7.3.3 Table 7.3.4-1

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  cellsToAddModList SEQUENCE (SIZE (1..maxCellMeas)) { }
	Not present
	
	

	  measCycleSCell-r10
	Sf160
	
	

	}
	
	
	


Table 8.26.3.4.3-5: ReportConfig-A2: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements
	Derivation Path: 36.508 clause 4.6.6 table 4.6.6-5 ReportConfigEUTRA-A2(-93)

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A2(Thres) ::= SEQUENCE {
	
	
	

	  triggerType CHOICE {
	
	
	

	    event SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventA2 SEQUENCE {
	
	
	

	          a2-Threshold CHOICE {
	
	 
	

	            threshold-RSRP
	47
	The actual value is IE value – 140 dBm
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      hysteresis
	0 (0 dB)
	
	

	      timeToTrigger
	ms0
	
	

	    }
	
	
	

	  }
	
	
	

	  triggerQuantity
	rsrp
	
	

	  reportQuantity
	both
	
	

	  maxReportCells
	1
	
	

	  reportInterval
	ms1024
	
	

	  reportAmount
	r1
	
	

	}
	
	
	


Table 8.26.3.4.3-6: MeasurementReport: Additional E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions requirements
	Derivation path: 36.508 4.6.1 table 4.6.1-5

	Information Element
	Value/Remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults ::= SEQUENCE {
	
	
	

	          measId
	2
	
	

	          measResultPCell ::= SEQUENCE {
	
	Report Cell 1
	

	            rsrpResult
	(0..97)
	
	

	            rsrqResult
	(0..34)
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE { }
	Not present
	
	

	          measResultForECID-r9
	Not present
	
	

	          locationInfo-r10
	Not present
	
	

	          measResultServFreqList-r10 SEQUENCE (SIZE (1..maxServCell-r10)) OF SEQUENCE {
	
	
	

	            servFreqId-r10
	1
	
	

	            measResultSCell-r10 SEQUENCE {
	
	Cell 2
	

	              rsrpResultSCell-r10
	(0..97)
	
	

	              rsrqResultSCell-r10
	(0..34)
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.3.4.3-7: MeasurementReport: Additional E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions requirements
	Derivation path: 36.508 4.6.1 table 4.6.1-5

	Information Element
	Value/Remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults ::= SEQUENCE {
	
	
	

	          measId
	3
	
	

	          measResultPCell ::= SEQUENCE {
	
	Report Cell 1
	

	            rsrpResult
	(0..97)
	
	

	            rsrqResult
	(0..34)
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE { }
	Not present
	
	

	          measResultForECID-r9
	Not present
	
	

	          locationInfo-r10
	Not present
	
	

	          measResultServFreqList-r10 SEQUENCE (SIZE (1..maxServCell-r10)) OF SEQUENCE {
	
	
	

	            servFreqId-r10
	1
	
	

	            measResultSCell-r10 SEQUENCE {
	
	Cell 2
	

	              rsrpResultSCell-r10
	(0..97)
	
	

	              rsrqResultSCell-r10
	(0..34)
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.1.4.3-6: MeasDS-Config-DEFAULT: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: 36.508 clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12

	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.26.3.5
Test requirement

Table 8.26.3.4.1-1 and Table 8.26.3.5-1 define the primary level settings including test tolerances for E-UTRAN FDD‑FDD Event triggered reporting on configured but deactivated SCell with PCell interruption in non-DRX test.

Table 8.26.3.5-1: Cell specific test parameters for Event triggered reporting on LAA deactivated SCell with E-UTRAN FDD PCell interruption in non-DRX

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	PDSCH parameters defined in A.3.1.1.1
	
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD
	-
	-

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	-
	-

	OCNG Patterns defined in A.3.2.1
	
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.14 FDD
	OP.14 FDD

	IE allowInterruptions
	
	True
	-
	-

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98
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	dB
	13
	13
	9.9
	9.9
	-Infinity
	9.9

	RSRP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-Infinity
	-88.1
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 Note 4
	dB
	13
	13
	9.9
	-0.42
	-Infinity
	-0.42

	SCH_RP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-Infinity
	-88.1

	Io Note4
	dBm/Ch BW
	-57.01+10log(NRB,c /50)
	-56.89+
10log
(NRB,c /50)
	-54.08+
10log
(NRB,c /50)
	Specified in columns for Cell 2

	Propagation Condition
	
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2

	timing offset to cell1
	μs
	-
	0
	0

	timing offset to cell2
	μs
	
	-
	0

	Time alignment error relative to cell 1 Note 5
	(s
	-
	≤ TAE
	≤ TAE

	Time alignment error relative to cell 2 Note 5
	(s
	
	-
	≤ TAE

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

Note 2:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:
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 
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 to be fulfilled.

Note 4:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1.


The UE shall send one Event A6 triggered measurement report, with a measurement reporting delay less than 4 + L* measCycleSCell s from the beginning of time period T2, where L is the number of times the discovery signal occasion is not available at the UE during the Event A6 triggered measurement report time.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The UE shall be scheduled on PCell continuously throughout the test. From the start of T1 until the measurement report is received during T2, at least 99.5% of all expected ACK/NACKs shall be transmitted by the UE.

For a test to be considered successful requirements on both event detection and percentage of transmitted ACK/NACKs have to be fulfilled simultaneously.

The rate of correct events observed during repeated tests shall be at least 90%.

NOTE:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.

8.26.3A
E-UTRAN FDD-FS3 3DL Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX

8.26.3A.1
Test purpose

To verify that the UE correctly detects event A6 (Neighbour becomes better than SCell) defined in TS 36.331 [2] within the requirements stated in clause 8.3.3.2.1 while at the same time fulfilling the requirement on interruption rate for multiple FS3 Scell.

8.26.3A.2
Test applicability

This test applies to all types of E-UTRA UE FDD release 13 and forward that support LAA for more than one FS3 Scell.

8.26.3A.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify a new detectable cell on a secondary component carrier within the cell identification time Tidentify_SCC_FS3, where the cell identification of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_SCC_FS3_CRS.

Tidentify_SCC_FS3 is the time period for cell identification as specified in Table 8.26.3A.3-1,

Tmeasure_SCC_FS3_CRS is the time period for measurements as shown in Table 8.26.3A.3-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 

L is the number of configured discovery signal occasions which are not available during Tidentify_SCC_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell,

M is the number of configured discovery signal occasions which are not available during Tmeasure_SCC_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the cell.

Table 8.26.3A.3-1: Cell identification with deactivated SCell on SCC under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_SCC_FS3 [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot 
	(7+L)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(25+L)*k1*k2*measCycleSCell

	0 ≤ SCH Ês/Iot
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25
	0 ≤ CRS Ês/Iot

	(3+L)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
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25
	
	(9+L)*k1*k2*measCycleSCell

	Note 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
Note 2:
The requirements for measurement bandwidth 
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25 RB are optional.
Note 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC=0.

Note 4:
The requirements apply, provided that L is such that the cell identification period Tidentify_SCC_FS3 does not exceed 75*k1*k2*measCycleSCell.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_SCC_FS3:

-
RSRP related side condition given in Section 9.1.19 are fulfilled for a corresponding Band,

-
SCH_RP|dBm is according to Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.3A.3-1.
The measurement period for deactivated SCell measurements is Tmeasure_SCC_FS3_CRS according to the parameter measCycleSCell shown in Table 8.26.3A.3-1.

Table 8.26.3A.3-2: Measurement requirements on SCC with deactivated SCell under operation with frame structure 3 with deactivated SCell

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_SCC_FS3_CRS [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot 
	(5+M)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M)*k1*k2*measCycleSCell

	0 ≤ SCH Ês/Iot
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25
	0 ≤ CRS Ês/Iot

	(1+M)*k1*k2*measCycleSCell

	-6 ≤ SCH Ês/Iot < 0
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25
	
	(4+M)*k1*k2*measCycleSCell

	Note 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
Note 2:
The requirements for measurement bandwidth 
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25 RB are optional.
Note 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
k2=
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC=0.

Note 4:
The requirements apply, provided that M is such that the time period Tmeasure_SCC_FS3_CRS for measurements does not exceed 60*k1*k2*measCycleSCell.


Reported measurements contained in event triggered measurement reports shall meet the requirements in Section 9.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_SCC_FS3 defined in Section 8.26.3A.3. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_SCC_FS3 defined in Section 8.26.3A.3 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_SCC_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.12.2.4.1 and A.8.26.3A.

8.26.3A.4
Test description

8.26.3A.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.3A.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.42 as appropriate.

2.
The general test parameter settings are set up according to Table 8.26.3A.4.1-1.

3.
 Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 8.26.3A.4.3.

5.
There are four E-UTRA FDD carriers with one cell on one E-UTRA FDD carrier and three cells on the other E-UTRA FDD carrier specified in the test. Cell1 is PCell on the FDD primary component (RF Channel 1), Cell2 is activated SCell on the secondary component (RF Channel 2) for frame structure 3, Cell3 is deactivated SCell on the secondary component (RF Channel 3) for frame structure 3, and Cell4 is the neighbour cell on the secondary component (RF Channel 3) for frame structure 3. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

Table 8.26.3A.4.1-1: General test parameters for FDD-FS3 3DL Event triggered reporting on LAA deactivated SCell with E-UTRAN FDD PCell interruption in non-DRX 

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2,3
	Three radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Primary cell on RF channel number 2.

	Configured deactivated SCell
	
	Cell 3
	Configured deactivated secondary cell on RF channel number 3 for frame structure 3.

	Neighbour cell
	
	Cell 4
	Neighbour cell to be identified on RF channel number 3 for frame structure 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	-3
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in clause 9.1.18.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	Filter coefficient
	
	0
	L3 filtering is not used

	LBT modelling
	
	
	Not applied for any cell in the test

	SCell measurement cycle
	ms
	160
	measCycleSCell as specified in TS 36.331

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	subframeStartPosition
	
	s0
	Discovery signal starts from subframe #0

	laa-SCellSubframeConfig
	
	00000000
	No MBSFN subframe.

	T1
	s
	5
	During this time the UE shall be aware of cells 1 and 2 but not cell 3.

	T2
	s
	≤10
	UE should report Event A6 within 8s


8.26.3A.4.2
Test procedure

In the test there are three synchronous cells: Cell1, Cell2, Cell3 and Cell4.  Cell1 is PCell on the FDD primary component (RF Channel 1), Cell2 is activated SCell on the secondary component (RF Channel 2) for frame structure 3, Cell3 is deactivated SCell on the secondary component (RF Channel 3) for frame structure 3, and Cell4 is the neighbour cell on the secondary component (RF Channel 3) for frame structure 3. Cell 2, Cell 3 and Cell 4 transmit discovery signal with LBT model.

The test consists of two successive time periods, with duration of T1 and T2, respectively. During T1 the UE shall not have any information of cell 4. Immediately at beginning of T2 the transmission power of cell 4 is increased to same level as for cell 3, and due to usage of an offset this shall result in reporting of Event A6. PCell is indicated by the network using IE allowInterruptions and PDCCH indicating a new transmission on the PCell shall be sent continuously to ensure that the UE sends ACK/ NACKs throughout the test.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure all relevant SCC’s according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure the SCell’s (Cell 2, Cell 3) on the SCC’s as per TS 36.508 [7] clause 5.2A.4. Cell 2  is activated, while Cell 3 is de-activated.

4.
Set the parameters according to T1 in Table 8.16.3.5-1 as appropriate. Propagation conditions are set according to Annex B clauses B.1.1. T1 starts.
5.
The SS shall transmit an RRCConnectionReconfiguration message with Event A6 configured.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.3A.5-1.

8.
UE shall transmit a MeasurementReport message triggered by Event A6. If the overall delays measured from the beginning of time period T2 is less than 8s and at least 99.5% of all expected ACK/NACKS are detected by the system simulator from the start of T1 until the measurement report is received during T2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement or less than 99.5% of all expected ACK/NACKS are detected by the system simulator then the number of failure tests is increased by one.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

8.26.3A.4.3
Message contents

Table 8.26.3A.4.3-1: E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-5

Table H.4.1-6


Table 8.26.3A.4.3-2: SCellToAddMod-r10: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements
	Derivation Path: 36.508, Table 4.6.3-19D

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	  sCellIndex-r10
	2
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 3
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 3
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.3A.4.3-3: MeasConfig: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements

	Derivation path: 36.508 clause 4.6.6 table 4.6.6-1

	Information Element
	Value/Remark
	Comment
	Condition

	MeasConfig ::= SEQUENCE {
	
	
	

	  measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	3 entries
	
	

	    measObjectId[1]
	IdMeasObject-f1
	
	

	    measObject[1]
	MeasObjectEUTRA-GENERIC(f1)
	Cell 1
	

	    measObjectId[2]
	IdMeasObject-f2
	
	

	    measObject[2]
	MeasObjectEUTRA-GENERIC(f2)
	Cell 2
	

	    measObjectId[3]
	IdMeasObject-f3
	
	

	    measObject[3]
	MeasObjectEUTRA-GENERIC(f3)
	Cell 3, Cell 4
	

	  }
	
	
	

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

	    reportConfigId[1]
	IdReportConfig-A6
	
	

	    reportConfig[1]
	ReportConfig-A6
	
	

	  }
	
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) OF SEQUENCE {
	3 entries
	
	

	    measId[1]
	1
	
	

	    measObjectId[1]
	IdMeasObject-f3
	
	

	    reportConfigId[1]
	IdReportConfig-A6
	
	

	   }
	
	
	

	}
	
	
	


Table 8.26.3A.4.3-4: MeasObjectEUTRA-GENERIC(f2): E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements

	Derivation Path: 36.508 clause 7.3.3 Table 7.3.4-1

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  cellsToAddModList SEQUENCE (SIZE (1..maxCellMeas)) { }
	Not present
	
	

	  measCycleSCell-r10
	Sf160
	Cell 2, Cell 3
	

	}
	
	
	


Table 8.26.3A.4.3-5: ReportConfig-A2: Additional E-UTRAN FDD-FS3 Event triggered reporting on deactivated FS3 SCell and FDD PCell interruption in non-DRX requirements
	Derivation Path: 36.508 clause 4.6.6 table 4.6.6-5 ReportConfigEUTRA-A2(-93)

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-A2(Thres) ::= SEQUENCE {
	
	
	

	  triggerType CHOICE {
	
	
	

	    event SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventA2 SEQUENCE {
	
	
	

	          a2-Threshold CHOICE {
	
	 
	

	            threshold-RSRP
	47
	The actual value is IE value – 140 dBm
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	      hysteresis
	0 (0 dB)
	
	

	      timeToTrigger
	ms0
	
	

	    }
	
	
	

	  }
	
	
	

	  triggerQuantity
	rsrp
	
	

	  reportQuantity
	both
	
	

	  maxReportCells
	1
	
	

	  reportInterval
	ms1024
	
	

	  reportAmount
	r1
	
	

	}
	
	
	


Table 8.26.3A.4.3-6: MeasurementReport: Additional E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions requirements
	Derivation path: 36.508 4.6.1 table 4.6.1-5

	Information Element
	Value/Remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults ::= SEQUENCE {
	
	
	

	          measId
	2
	
	

	          measResultPCell ::= SEQUENCE {
	
	Report Cell 1
	

	            rsrpResult
	(0..97)
	
	

	            rsrqResult
	(0..34)
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE { }
	Not present
	
	

	          measResultForECID-r9
	Not present
	
	

	          locationInfo-r10
	Not present
	
	

	          measResultServFreqList-r10 SEQUENCE (SIZE (1..maxServCell-r10)) OF SEQUENCE {
	
	
	

	            servFreqId-r10
	1
	
	

	            measResultSCell-r10 SEQUENCE {
	
	Cell 3
	

	              rsrpResultSCell-r10
	(0..97)
	
	

	              rsrqResultSCell-r10
	(0..34)
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.3A.4.3-7: MeasurementReport: Additional E-UTRAN FDD event triggered reporting on configured but deactivated SCell in non-DRX under fading propagation conditions requirements
	Derivation path: 36.508 4.6.1 table 4.6.1-5

	Information Element
	Value/Remark
	Comment
	Condition

	MeasurementReport ::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      measurementReport-r8 SEQUENCE {
	
	
	

	        measResults ::= SEQUENCE {
	
	
	

	          measId
	3
	
	

	          measResultPCell ::= SEQUENCE {
	
	Report Cell 1
	

	            rsrpResult
	(0..97)
	
	

	            rsrqResult
	(0..34)
	
	

	          }
	
	
	

	          measResultNeighCells CHOICE { }
	Not present
	
	

	          measResultForECID-r9
	Not present
	
	

	          locationInfo-r10
	Not present
	
	

	          measResultServFreqList-r10 SEQUENCE (SIZE (1..maxServCell-r10)) OF SEQUENCE {
	
	
	

	            servFreqId-r10
	1
	
	

	            measResultSCell-r10 SEQUENCE {
	
	Cell 3
	

	              rsrpResultSCell-r10
	(0..97)
	
	

	              rsrqResultSCell-r10
	(0..34)
	
	

	            }
	
	
	

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.3A.4.3-8: MeasDS-Config-DEFAULT: Additional E-UTRAN FDD-FS3 Activation and deactivation of known FS3 SCell test requirements

	Derivation Path: 36.508 clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12

	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	1
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.26.3A.5
Test requirement

Table 8.26.3A.4.1-1 and Table 8.26.3A.5-1 define the primary level settings including test tolerances for E-UTRAN FDD‑FDD Event triggered reporting on configured but deactivated SCell with PCell interruption in non-DRX test.

Table 8.26.3A.5-1: Cell specific test parameters for FDD-TDD 3DL Event triggered reporting on LAA deactivated SCell with E-UTRAN FDD PCell interruption in non-DRX 

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3
	Cell 4

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	3
	3

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20
	20

	PDSCH parameters defined in A.3.1.1.1
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	5MHz: R.4 TDD 

10MHz: R.0 TDD

20MHz: R.3 TDD
	-
	-

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1
	
	5MHz: R.11 FDD 

10MHz: R.6 FDD

20MHz: R.10 FDD
	5MHz: R.11 TDD 

10MHz: R.6 TDD

20MHz: R.10 TDD
	-
	-

	OCNG Patterns defined in A.3.2.1
	
	5MHz: OP.20 FDD 

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.8 TDD
	OP.7 TDD
	OP.7 TDD

	IE allowInterruptions
	
	True
	-
	-
	-

	PBCH_RA
	dB
	0
	0
	0
	0

	PBCH_RB
	dB
	
	
	
	

	PSS_RA
	dB
	
	
	
	

	SSS_RA
	dB
	
	
	
	

	PCFICH_RB
	dB
	
	
	
	

	PHICH_RA
	dB
	
	
	
	

	PHICH_RB
	dB
	
	
	
	

	PDCCH_RA
	dB
	
	
	
	

	PDCCH_RB
	dB
	
	
	
	

	PDSCH_RA
	dB
	
	
	
	

	PDSCH_RB
	dB
	
	
	
	

	OCNG_RANote 1
	dB
	
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98
	-98
	-98
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	dB
	13
	13
	9.9
	9.9
	9.9
	9.9
	-Infinity
	9.9

	RSRP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-88.1
	-88.1
	-Infinity
	-88.1
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 Note 4
	dB
	13
	13
	9.9
	-0.42
	9.9
	-0.42
	-Infinity
	-0.42

	SCH_RP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-88.1
	-88.1
	-Infinity
	-88.1

	Io Note4
	dBm/Ch BW
	-57.01+10log(NRB,c /50)
	-57.01+10log(NRB,c /50)
	-54.00
	-51.09
	Specified in columns for Cell 2

	Propagation Condition
	
	AWGN
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2
	1x2

	timing offset to cell1
	μs
	-
	-
	0
	0
	0
	0
	-
	3

	Time alignment error relative to cell 1 Note 5
	(s
	-
	-
	≤ TAE
	≤ TAE
	≤ TAE
	≤ TAE
	N/A
	N/A

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

Note 2:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:
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 
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 to be fulfilled.

Note 4:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1.


The UE shall send one Event A6 triggered measurement report, with a measurement reporting delay less than 8s from the beginning of time period T2.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The UE shall be scheduled on PCell continuously throughout the test. From the start of T1 until the measurement report is received during T2, at least 99.5% of all expected ACK/NACKs shall be transmitted by the UE.

For a test to be considered successful requirements on both event detection and percentage of transmitted ACK/NACKs have to be fulfilled simultaneously.

The rate of correct events observed during repeated tests shall be at least 90%.

NOTE:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
8.26.4
E-UTRAN TDD-FS3 Event triggered reporting on deactivated FS3 SCell and TDD PCell interruption in non-DRX

8.26.4.1
Test purpose

To verify that the UE correctly detects event A6 (Neighbour becomes better than SCell) defined in TS 36.331 [2] within the requirements stated in clause TS 36.331 8.12.2.4 while at the same time fulfilling the requirement on interruption rate.

8.26.4.2
Test applicability

This test applies to all types of E-UTRA UE TDD release 13 and forward that support LAA. Applicability requires support for IE laa-Parameters-r13.

8.26.4.3
Minimum conformance requirements

Same minimum conformance requirements as in clause 8.26.3.3.

8.26.4.4
Test description

8.26.4.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.4.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.41 as appropriate.

2.
The general test parameter settings are set up according to Table 8.26.4.4.1-1.

3.
 Propagation conditions are set according to Annex B clauses B.0.

4.
Message contents are defined in clause 8.26.4.4.3.

5.
There are two component carriers with one cell on one component carrier and two cells on the other component carrier specified in the test. Cell 1 is PCell on the PCC, Cell 2 is the SCell on the Secondary Component Carrier (SCC), and Cell 3 is a neighbour cell on the SCC. PCell (Cell 1) is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

Table 8.26.4.4.1-1: General test parameters for Event triggered reporting on LAA deactivated SCell with E-UTRAN TDD PCell interruption in non-DRX

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Configured deactivated  SCell
	
	Cell 2
	Configured deactivated secondary cell on RF channel number 2 for frame structure 3.

	Neighbour  cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2 for frame structure 3.

	CP length
	
	Normal
	

	DRX
	
	OFF
	Continuous monitoring of primary cell

	A6
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A6.

	
	Offset
	dB
	-3
	Offset parameter for evaluation of event A6. Needs to take relative accuracy tolerance in TS 36.133 clause 9.1.18.2 into account plus margin.

	
	Report on leave
	
	False
	

	
	Time To Trigger
	s
	0
	

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	Filter coefficient
	
	0
	L3 filtering is not used

	LBT modelling
	
	cell2 and cell3
	Applied for cell2 and cell3 as specified in C.3.5, yet discovery reference signal is transmitted during each DMTC window with probability P = 1.

	SCell measurement cycle
	ms
	160
	measCycleSCell as specified in TS 36.331

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	subframeStartPosition
	
	s0
	Discovery signal starts from subframe #0

	laa-SCellSubframeConfig
	
	00000000
	No MBSFN subframe.

	T1
	s
	5
	During this time the UE shall be aware of cells 1 and 2 but not cell 3.

	T2
	s
	≤5+ L* measCycleSCell
	UE should report Event A6 within 4s  (20×scellMeasCycle)


8.26.4.4.2
Test procedure

In the test there are three synchronous cells: Cell1, Cell2 and Cell3. Cell1 is PCell on the TDD primary component (RF Channel 1), Cell2 is deactivated SCell on the secondary component (RF Channel 2) for frame structure 3, and Cell3 is the neighbour cell on the secondary component (RF Channel 3) for frame structure 3. Cell 2 and Cell 3 transmit discovery signal with LBT model. In the measurement control information it is indicated to the UE that event-triggered reporting with Event A6 is used. The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of Cell 3. Starting T2, Cell 3 becomes detectable and the UE is expected to detect and send a measurement report. PCell is indicated by the network using IE allowInterruptions and PDCCH indicating a new transmission on the PCell shall be sent continuously to ensure that the UE sends ACK/ NACKs throughout the test.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure the SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4. 

4.
Set the parameters according to T1 in Table 8.26.4.5-1 as appropriate. Propagation conditions are set according to Annex B clauses B.0. T1 starts.
5.
The SS shall transmit an RRCConnectionReconfiguration message with Event A6 configured.

6.
The UE shall transmit RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.4.5-1.

8.
UE shall transmit a MeasurementReport message triggered by Event A6. If the overall delays measured from the beginning of time period T2 is less than 4 + L* measCycleSCell s and at least 99.5% of all expected ACK/NACKS are detected by the system simulator from the start of T1 until the measurement report is received during T2 then the number of successful tests is increased by one. If the UE fails to report the event within the overall delays measured requirement or less than 99.5% of all expected ACK/NACKS are detected by the system simulator then the number of failure tests is increased by one.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.

8.26.4.4.3
Message contents

Same message contents as defined in 8.26.3.4.3.

8.26.4.5
Test requirement

Table 8.26.4.4.1-1 and Table 8.26.4.5-1 define the primary level settings including test tolerances for E-UTRAN Event triggered reporting for FS3 on configured but deactivated SCell with PCell interruption in non-DRX test.

Table 8.26.4.5-1: Cell specific test parameters for Event triggered reporting on LAA deactivated SCell with E-UTRAN TDD PCell interruption in non-DRX

	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	Uplink-downlink configurationNote1
	
	1
	-
	-

	Special subframe configurationNote2
	
	6
	-
	-

	PDSCH parameters defined in A.1.2
	
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD
	-
	-

	PCFICH/PDCCH/PHICH parameters defined in A.2.2
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	-
	-

	OCNG Patterns defined in D.1 and D.2
	
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: OP.7 TDD
	OP.14 FDD
	OP.14 FDD

	IE allowInterruptions
	
	True
	-
	-

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98
	-98
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	dB
	13
	13
	9.9
	9.9
	-Infinity
	9.9

	RSRP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-Infinity
	-88.1
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 Note 4
	dB
	13
	13
	9.9
	-0.42
	-Infinity
	-0.42

	SCH_RP Note 4
	dBm/15 kHz
	-85
	-85
	-88.1
	-88.1
	-Infinity
	-88.1

	Io Note4
	dBm/Ch BW
	-57.01+10log(NRB,c /50)
	-56.89
	-54.08
	Specified in columns for Cell 2

	Propagation Condition
	
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	
	1x2
	1x2
	1x2

	timing offset to cell1
	μs
	-
	0
	0

	timing offset to cell2
	μs
	
	-
	0

	Time alignment error relative to cell 1 Note 7
	(s
	-
	≤ TAE
	≤ TAE

	Time alignment error relative to cell 2 Note 7
	(s
	-
	-
	≤ TAE

	Note 1:
For the uplink-downlink configuration see table 4.2-2 in TS 36.211.

Note 2:
For the special subframe configuration see table 4.2-1 in TS 36.211.

Note 3:
OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 5:
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 
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 to be fulfilled.

Note 6:
Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 7:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1.


The UE shall send one Event A6 triggered measurement report, with a measurement reporting delay less than 4 + L* measCycleSCell s from the beginning of time period T2, where L is the number of times the discovery signal occasion is not available at the UE during the Event A6 triggered measurement report time.

The UE shall not send event triggered measurement reports, as long as the reporting criteria are not fulfilled.

The UE shall be scheduled on PCell continuously throughout the test. From the start of T1 until the measurement report is received during T2, at least 99.5% of all expected ACK/NACKs shall be transmitted by the UE.

For a test to be considered successful requirements on both event detection and percentage of transmitted ACK/NACKs have to be fulfilled simultaneously.

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

NOTE:
The actual overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
8.26.5
E-UTRAN FDD-FS3 Intra-frequency event triggered reporting in non-DRX for CRS based discovery signal
8.26.5.1
Test purpose

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in non-DRX requirements in TS 36.133 clause 8.11.2.
8.26.5.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support LAA for only one FS3 SCell.
8.26.5.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within the cell identification time Tidentify_intra_FS3, where the identification time of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS, where:
Tidentify_intra_FS3 is the intra-frequency cell identification period as specified in Table 8.26.5.3-1,

Tmeasure_intra_FS3_CRS is the intra-frequency period for measurements as shown in Table 8.26.5.3-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe,

M is the number of configured discovery signal occasions which are not available during Tmeasure_intra_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe.

Table 8.26.5.3-1: Intra-frequency cell identification requirement under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(6+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(24+L) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot

	(2+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	
[image: image31.wmf]³

25
	
	(8+L) * TDMTC_periodicity

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_intra_FS3:

-
RSRP related side conditions given in TS 36.133 Section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in TS 36.133 Section 9.1.18.3 are fulfilled for a corresponding Band,

-
SCH_RP is according to TS 36.133 Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.5.3-1.

If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_FS3_CRS as shown in Table 8.26.5.3-2, when no DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS.
Table 8.26.5.3-2: Intra-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(5+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot

	(1+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
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	(4+M) * TDMTC_periodicity

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.

NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.


k2=
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.

NOTE 4:
The requirements apply, provided that L is such that the intra-frequency cell identification period Tidentify_intra_FS3 does not exceed 72*k1*k2 TDMTC_periodicity.


The RSRP measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.3.
Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 Sections 9.1.18.2 and 9.1.18.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_intra_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.11.2 and A.8.26.5.

8.26.5.4
Test description

8.26.5.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.1.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42.

2.
The general test parameter settings are set up according to Table 8.26.5.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 8.26.5.4.3.

5.
Cell 1 is PCell on the FDD primary component carrier (RF Channel 1), Cell 2 is activated SCell on the secondary component carrier (RF Channel 2) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component carrier (RF Channel 2) frame structure 3. LBT model is applied on cell 3. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test, Cell 2 and Cell 3 shall be powered OFF.
Table 8.26.5.4.1-1: General test parameters for E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Configured activated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2.

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	ms
	10
	As specified in IE MeasDS-Config in TS 36.331

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	LBT modelling
	
	
	Applied for Cell3 as specified in TS 36.133 A.3.17

	CP length
	
	Normal
	

	A6-Offset
	dB
	-6
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


8.26.5.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.5.4.3.

4.
Set the parameters according to T1 in Table 8.26.5.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with events A6 and A2 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.5.5-1.
8.
The UE shall transmit a MeasurementReport message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 962+L*40 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.

After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.5.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 8.26.5.4.3-1: Common Exception messages for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-2

Table H.4.1-5

Table H.4.1-6 with A6-Offset = - 3dB


Table 8.26.5.4.3-2: SCellToAddMod-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-19D: SCellToAddMod-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.5.4.3-3: RadioResourceConfigCommonSCell-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-13A: RadioResourceConfigCommonSCell-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10 ::= SEQUENCE {
	
	
	

	  nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    dl-Bandwidth-r10
	Same downlink system bandwidth as used for Cell 2
	
	

	    tdd-Config-r10
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.5.4.3-4: MeasObjectEUTRA-GENERIC(Freq): E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements

	Derivation Path: TS 36.508 [7] Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms40-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.26.5.5
Test requirement

Table 8.26.5.4.1-1 and Table 8.26.5.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.5.5-1: Cell specific test parameters for E-UTRAN FDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3 

	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	Measurement bandwidth
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	5MHz:18-24

10MHz:13-37

20MHz: 47-52
	47-52
	47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	R.0 FS3
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns
	
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/
15 kHz
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4
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	dB
	4
	4
	4
	-1.455
	-infinity
	-1.455

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	IoNote 3
	dBm/
Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.75
	-65.41
	-67.75
	-65.41

	Propagation Condition
	
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	N/A
	≤ TAE
	N/A
	≤ TAE

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP SCH_RP and Es/Iot levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3.
The overall delays measured test requirement for Event A6 is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty
Where:
measurement reporting delay  = Tidentify_intra_FS3
Tidentify_intra_FS3  = (24+L) * TDMTC_periodicity
TDMTC_periodicity = 40 ms

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell

TTI insertion uncertainty = 2xTTIDCCH = 2 ms
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 962+L*40 ms from the beginning of time T2 (note: this gives a total of 960+L*40 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

8.26.5A
E-UTRAN FDD-FS3 Intra-frequency event triggered reporting in non-DRX for CRS based discovery signal with 2 SCells
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Test tolerance is missing

- Annex E-2 needs to be updated

- Annex F.1.2 needs to be updated

- Annex F.3.2 needs to be updated

8.26.5A.1
Test purpose

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in non-DRX requirements in TS 36.133 clause 8.11.2.
8.26.5A.2
Test applicability

This test case applies to all types of E-UTRA UE release 13 and forward that support LAA for more than one FS3 SCells.
8.26.5A.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within the cell identification time Tidentify_intra_FS3, where the identification time of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS, where:
Tidentify_intra_FS3 is the intra-frequency cell identification period as specified in Table 8.26.5A.3-1,

Tmeasure_intra_FS3_CRS is the intra-frequency period for measurements as shown in Table 8.26.5A.3-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe,

M is the number of configured discovery signal occasions which are not available during Tmeasure_intra_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe.

Table 8.26.5A.3-1: Intra-frequency cell identification requirement under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(6+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(24+L) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot
	(2+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
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	(8+L) * TDMTC_periodicity

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_intra_FS3:

-
RSRP related side conditions given in TS 36.133 Section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in TS 36.133 Section 9.1.18.3 are fulfilled for a corresponding Band,

-
SCH_RP is according to TS 36.133 Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.5A.3-1.

If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_FS3_CRS as shown in Table 8.26.5A.3-2, when no DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS.
Table 8.26.5A.3-2: Intra-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(5+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot

	(1+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
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	(4+M) * TDMTC_periodicity

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.

NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
k2=
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.

NOTE 4:
The requirements apply, provided that L is such that the intra-frequency cell identification period Tidentify_intra_FS3 does not exceed 72*k1*k2 TDMTC_periodicity.


The RSRP measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.3.
Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 Sections 9.1.18.2 and 9.1.18.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_intra_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.11.2 and A.8.26.5A.

8.26.5A.4
Test description

8.26.5A.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E Table E-2 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.5A.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42.

2.
The general test parameter settings are set up according to Table 8.26.5A.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 8.26.5A.4.3.

5.
Cell 1 is PCell on the FDD primary component carrier (RF Channel 1), Cell 2 and Cell 4 are activated SCell on the secondary component carrier (RF Channel 2 and RF Channel 3 respectively) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component carrier (RF Channel 2) for frame structure 3. LBT model is applied on cell 3. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test, Cell 2, Cell 3 and Cell 4 shall be powered OFF.
Table 8.26.5A.4.1-1: General test parameters for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2,3
	Three radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Configured activated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2.

	Active SCell
	
	Cell 4
	Configured activated secondary cell on RF channel number 3.

	DMTC period
	ms
	40
	Applies for cell 2,3 and 4 as specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	ms
	10
	Applies for cell 2,3 and 4 as specified in IE MeasDS-Config in TS 36.331

	Discovery signal occasion duration
	ms
	1
	Applies for cell 2,3, and 4 as specified in IE MeasDS-Config in TS 36.331

	LBT modelling
	
	
	Not applied for any cell in the test

	CP length
	
	Normal
	

	A6-Offset
	dB
	-6
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


8.26.5A.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2 and Cell 4) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.5A.4.3.

4.
Set the parameters according to T1 in Table 8.26.5A.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with event A6 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.5A.5-1.
8.
The UE shall transmit a MeasurementReport message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 962+L*40 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.5A.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.26.5A.4.3-1: Common Exception messages for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-2

Table H.4.1-5

Table H.4.1-6 with A6-Offset = - 3dB


Table 8.26.5A.4.3-2: SCellToAddMod-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-19D: SCellToAddMod-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	k
	k = 1 for Cell2

k = 2 for Cell4
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell M
	M = 2,4
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell M
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.5A.4.3-3: RadioResourceConfigCommonSCell-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-13A: RadioResourceConfigCommonSCell-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10 ::= SEQUENCE {
	
	
	

	  nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    dl-Bandwidth-r10
	Same downlink system bandwidth as used for Cell M
	M = 2,4
	

	    tdd-Config-r10
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.5A.4.3-4: MeasObjectEUTRA-GENERIC(Freq): E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal requirements

	Derivation Path: TS 36.508 [7] Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms40-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


8.26.5A.5
Test requirement

Table 8.26.5A.4.1-1 and Table 8.26.5A.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.5A.5-1: Cell specific test parameters for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3 

	Parameter
	Unit
	Cell1
	Cell2
	Cell3
	Cell4

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2
	3

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20
	20

	Measurement bandwidth
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	5MHz:18-24

10MHz:13-37

20MHz: 47-52
	47-52
	47-52
	47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD

10MHz: R.3 FDD

20MHz: R.6 FDD
	R.0 FS3
	-
	R.0 FS3

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3
	R.0 FS3

	OCNG Patterns
	
	5MHz: OP.20 FDD

10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.8 TDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/
15 kHz
	-104
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4
	4
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	dB
	4
	4
	4
	-1.455
	-infinity
	-1.455
	4

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100
	-100

	IoNote 3
	dBm/

Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.75
	-65.41
	-67.75
	-65.41
	-67.75

	Propagation Condition
	
	ETU30
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3
	0

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	N/A
	≤ TAE
	N/A
	≤ TAE
	N/A

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP SCH_RP and Es/Iot levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3.
The overall delays measured test requirement for Event A6 is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty
Where:
measurement reporting delay  = Tidentify_intra_FS3
Tidentify_intra_FS3  = (24+L) * TDMTC_periodicity
TDMTC_periodicity = 40 ms

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell

TTI insertion uncertainty = 2xTTIDCCH = 2 ms
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 962+L*40 ms from the beginning of time T2 (note: this gives a total of 960+L*40 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

8.26.6
E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in non-DRX for CRS based discovery signal
8.26.6.1
Test purpose

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in non-DRX requirements in TS 36.133 clause 8.11.2.
8.26.6.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support DL LAA for only one FS3 SCell.
8.26.6.3
Minimum conformance requirements

When no DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within the cell identification time Tidentify_intra_FS3, where the identification time of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS, where:
Tidentify_intra_FS3 is the intra-frequency cell identification period as specified in Table 8.26.6.3-1,

Tmeasure_intra_FS3_CRS is the intra-frequency period for measurements as shown in Table 8.26.6.3-2,
TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer,

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe,

M is the number of configured discovery signal occasions which are not available during Tmeasure_intra_FS3_CRS for the measurements at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe.

Table 8.26.6.3-1: Intra-frequency cell identification requirement under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3 [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(6+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(24+L) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot

	(2+L) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
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	(8+L) * TDMTC_periodicity

	NOTE 1 :
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_intra_FS3:

-
RSRP related side conditions given in TS 36.133 Section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in TS 36.133 Section 9.1.18.3 are fulfilled for a corresponding Band,

-
SCH_RP is according to TS 36.133 Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.6.3-1.

If higher layer filtering is used, an additional cell identification delay can be expected.

In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_intra_FS3_CRS as shown in Table 8.26.6.3-2, when no DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS.
Table 8.26.6.3-2: Intra-frequency measurement requirements under operation with frame structure 3
	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS [ms]

	0 ≤ SCH Ês/Iot
	<25
	 -6 ≤ CRS Ês/Iot 
	(5+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M) * TDMTC_periodicity

	0 ≤ SCH Ês/Iot
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	0 ≤ CRS Ês/Iot

	(1+M) * TDMTC_periodicity

	-6 ≤ SCH Ês/Iot < 0
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	(4+M) * TDMTC_periodicity

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.

NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency measurements in DMTC occasions or for inter-frequency RSSI measurements in RMTC occasions on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.


k2=
[image: image52.wmf]÷

÷

ø

ö

ç

ç

è

æ

ú

ú

ù

ê

ê

é

2

,

2

max

_

3

SCC

FS

N

 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.

NOTE 4:
The requirements apply, provided that L is such that the intra-frequency cell identification period Tidentify_intra_FS3 does not exceed 72*k1*k2 TDMTC_periodicity.


The RSRP measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in TS 36.133 Section 9.1.18.3.
Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 Sections 9.1.18.2 and 9.1.18.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_intra_FS3 defined in TS 36.133 Section 8.11.2.1.1.1 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_intra_FS3_CRS provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting, an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.11.2 and A.8.26.6.

8.26.6.4
Test description

8.26.6.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.6.5-1 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42.

2.
The general test parameter settings are set up according to Table 8.26.6.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 8.26.6.4.3.

5.
Cell 1 is PCell on the TDD primary component carrier (RF Channel 1), Cell 2 is activated SCell on the secondary component carrier (RF Channel 2) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component carrier (RF Channel 2) frame structure 3. LBT model is applied on cell 3. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test, Cell 2 and Cell 3 shall be powered OFF.
Table 8.26.6.4.1-1: General test parameters for E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Configured activated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2.

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	ms
	10
	As specified in IE MeasDS-Config in TS 36.331

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331

	LBT modelling
	
	
	Applied for Cell3 as specified in TS 36.133 A.3.17

	CP length
	
	Normal
	

	A6-Offset
	dB
	-6
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	


8.26.6.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.6.4.3.

4.
Set the parameters according to T1 in Table 8.26.6.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with events A6 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.6.5-1.
8.
The UE shall transmit a MeasurementReport message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 962+L*40 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.6.4.3
Message contents

Message contents are the same as in Clause 8.26.5.4.3.
8.26.6.5
Test requirement

Table 8.26.6.4.1-1 and Table 8.26.6.5-1 define the primary level settings including test tolerances for E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.6.5-1: Cell specific test parameters for E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3

	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	Special subframe configuration
	
	6
	-
	-

	Uplink-downlink configuration
	
	1
	-
	-

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	Measurement bandwidth
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	5MHz:18-24

10MHz:13-37

20MHz: 47-52
	38-62
	38-62

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 TDD

10MHz: R.0 TDD

20MHz: R.4 TDD
	R.0 FS3
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns
	
	5MHz: OP.15 TDD

10MHz: OP.1 TDD

20MHz: OP.11 TDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dBm/
15 kHz
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4
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	dB
	4
	4
	4
	-1.455
	-infinity
	-1.455

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	IoNote 3
	dBm/
Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.75
	-65.41
	-67.75
	-65.41

	Propagation Condition
	
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	N/A
	≤ TAE
	N/A
	≤ TAE

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP SCH_RP and Es/Iot levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


8.26.6.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2 and Cell 4) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.6.4.3.

4.
Set the parameters according to T1 in Table 8.26.6.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with events A6 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.6.5-1.
8.
The UE shall transmit a MeasurementReport message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 962+L*40 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.6.4.3
Message contents

Message contents are the same as in Clause 8.26.5A.4.3.
8.26.6.5
Test requirement

Table 8.26.6.4.1-1 and Table 8.26.6.5-1 define the primary level settings including test tolerances for E-UTRAN TDD-TDD intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.6.5-1: Cell specific test parameters for E-UTRAN TDD-FS3 intra-frequency event triggered reporting in non-DRX for CRS based discovery signal measurement under Operation with Frame Structure 3

	Parameter
	Unit
	Cell1
	Cell2
	Cell3
	Cell 4

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2
	3

	Special subframe configuration
	
	6
	-
	-
	-

	Uplink-downlink configuration
	
	1
	-
	-
	-

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20
	20

	Measurement bandwidth
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	5MHz:18-24

10MHz:13-37

20MHz:47-52
	38-62
	38-62
	38-62

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 TDD

10MHz: R.0 TDD

20MHz: R.4 TDD
	R.0 FS3
	-
	R.0 FS3

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3
	R.0 FS3

	OCNG Patterns 
	
	5MHz: OP.15 TDD

10MHz: OP.1 TDD

20MHz: OP.11 TDD
	OP.8 TDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/
15 kHz
	-104
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4
	4
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	dB
	4
	4
	4
	-1.455
	-infinity
	-1.455
	4

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100
	-100

	Io Note 3
	dBm/
Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.75
	-65.41
	-67.75
	-65.41
	-67.75

	Propagation Condition
	
	ETU30
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3
	0

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	N/A
	≤ TAE
	N/A
	≤ TAE
	N/A

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP SCH_RP and Es/Iot levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3.
The overall delays measured test requirement for Event A6 is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty.
Where:
measurement reporting delay  = Tidentify_intra_FS3
Tidentify_intra_FS3  = (24+L) * TDMTC_periodicity
TDMTC_periodicity = 40 ms

L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3 for cell identification at the UE due to the absence of the necessary radio signals from the cell

TTI insertion uncertainty = 2xTTIDCCH = 2 ms
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 962+L*40 ms from the beginning of time T2 (note: this gives a total of 960+L*40 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

8.26.7
E-UTRAN FDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal
8.26.7.1
Test purpose

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in DRX requirements in TS 36.133 [4] clause 8.11.2.
8.26.7.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support DL LAA. Applicability requires support for FGI bit 5.

8.26.7.3
Minimum conformance requirements

When DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within the cell identification time Tidentify_intra_FS3_DRX, where the cell identification time of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS_DRX, where:

Tidentify_intra_FS3_DRX is the intra-frequency period for cell identification as shown in Table 8.26.7.3-1,
Tmeasure_intra_FS3_CRS_DRX is the intra-frequency period for measurements as shown in Table 8.26.7.3-2, 

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 

L is the number of configured discovery signal occasions during ON DURATION and which are not available during Tidentify_intra_FS3_DRX for cell identification at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe,

M is the number of configured discovery signal occasions during ON DURATION and which are not available during Tmeasure_intra_FS3_CRS_DRX for the measurements at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe.

Table 8.26.7.3-1: Intra-frequency cell identification requirements under operation with frame structure 3

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3_DRX [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot
	(6+L)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(24+L)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	0 ≤ SCH Ês/Iot
	≥25
	0 ≤ CRS Ês/Iot
	(2+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	≥25
	
	(8+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.
NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency in DMTC occasions measurements on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell during ON DURATION; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell during ON DURATION or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells during ON DURATION on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.

NOTE 4:
The requirements apply, provided that L is such that the intra-frequency cell identification period Tidentify_intra_FS3_DRX does not exceed 72*k1*k2* Max{TDMTC_periodicity, DRX cycle length}.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_intra_FS3_DRX:

-
RSRP related side conditions given in TS 36.133 [4] section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in TS 36.133 [4] section 9.1.18.3 are fulfilled for a corresponding Band,

-
SCH_RP is according to TS 36.133 [4] Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.7.3-1.
If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_ intra_FS3_CRS_DRX as shown in Table 8.26.7.3-2, when DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS_DRX.
Table 8.26.7.3-2: Intra-frequency measurement requirements under operation with frame structure 3

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS_DRX [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot
	(5+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	0 ≤ SCH Ês/Iot
	≥25
	0 ≤ CRS Ês/Iot
	(1+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	≥25
	
	(4+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.
NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency in DMTC occasions measurements on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell during ON DURATION; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell during ON DURATION or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells during ON DURATION on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.


The RSRP measurement accuracy for all measured cells shall be as specified in TS 36.133 [4] section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in TS 36.133 [4] section 9.1.18.3.

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.18.2 and 9.1.18.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3_DRX defined in TS 36.133 [4] section 8.11.2.1.1.2. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_FS3_DRX defined in TS 36.133 [4] section 8.11.2.1.1.2 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_intra_FS3_CRS_DRX provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting, an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.11.2 and A.8.26.7.

8.26.7.4
Test description

8.26.7.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.7.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42.

2.
The general test parameter settings are set up according to Table 8.26.7.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 8.26.7.4.3.

5.
Cell 1 is PCell on the FDD primary component carrier (RF Channel 1), Cell 2 is activated SCell on the secondary component carrier (RF Channel 2) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component carrier (RF Channel 2) frame structure 3. LBT model is applied on cell 3. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test, Cell 2 and Cell 3 shall be powered OFF.
Table 8.26.7.4.1-1: General test parameters for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Configured activated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2.

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331 [5]

	dmtc-PeriodOffset
	ms
	10
	As specified in IE MeasDS-Config in TS 36.331 [5]

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331 [5]

	LBT modelling
	
	
	Applied for Cell 3 as specified in C.3.5

	CP length
	
	Normal
	

	A6-Offset
	dB
	-6
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	ON
	DRX related parameters are defined in Table 8.26.7.5-2

	T1
	s
	5
	

	T2
	s
	15
	


8.26.7.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.7.4.3.

4.
Set the parameters according to T1 in Table 8.26.7.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with event A6 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.7.5-1.
8.
The UE shall transmit a MeasurementRepor3t message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 7682+L*320 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell 3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.

After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.7.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 8.26.7.4.3-1: Common Exception messages for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-2

Table H.4.1-5

Table H.4.1-6


Table 8.26.7.4.3-2: SCellToAddMod-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-19D: SCellToAddMod-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.7.4.3-3: RadioResourceConfigCommonSCell-r10: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-13A: RadioResourceConfigCommonSCell-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10 ::= SEQUENCE {
	
	
	

	  nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    dl-Bandwidth-r10
	Same downlink system bandwidth as used for Cell 2
	
	

	    tdd-Config-r10
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.7.4.3-4: MeasObjectEUTRA-GENERIC(Freq): E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements

	Derivation Path: TS 36.508 [7] Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms40-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.7.4.3-5: MAC-MainConfig-RBC: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	 
	
	

	        sf320
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	sf500
	
	

	}
	
	
	


Table 8.26.7.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	


8.26.7.5
Test requirement

Table 8.26.7.4.1-1 and Table 8.26.7.5-1 define the primary level settings including test tolerances for E-UTRAN FDD-TDD intra-frequency event triggered reporting in DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.7.5-1: Cell specific test parameters for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal 

	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	Measurement bandwidth
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	5MHz:10-15

10MHz:22-27

20MHz:47-52
	47-52
	47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.7 FDD 

10MHz: R.3 FDD

20MHz: R.6 FDD
	R.0 FS3
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 FDD
10MHz: R.6 FDD

20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns
	
	5MHz: OP.20 FDD
10MHz: OP.10 FDD

20MHz: OP.17 FDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/
15 kHz
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4
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	dB
	4
	4
	4
	-1.46
	-infinity
	-1.46

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	Io Note 3
	dBm/
Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.76
	-65.42
	Specified in columns for Cell 2

	Propagation Condition  
	
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	≤ TAE
	≤ TAE
	N/A
	N/A

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP, SCH_RP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [29] clause 6.5.3.1.


Table 8.26.7.5-2: DRX-Configuration for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal
	Field
	Value
	Comment

	onDurationTimer
	psf1
	As specified in clause 6.3.2 in TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf320
	

	shortDRX
	disable
	


Table 8.26.7.5-3: TimeAlignmentTimer -Configuration for E-UTRAN FDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal
	Field
	Value
	Comment

	TimeAlignmentTimer
	sf500
	As specified in clause 6.3.2 in TS 36.331 [5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 [5] and section10.1 in TS 36.213 [8].


The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3_DRX.
The overall delays measured test requirement for Event A6 is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty
Where:
measurement reporting delay  = Tidentify_intra_FS3_DRX
Tidentify_intra_FS3_DRX  = (24+L)*k1*k2*DRX cycle length (as DRX cycle length of 320ms is longer than TDMTC_periodicity of 40ms)
k1 = 1 and k2 = 1 as no overlaps of measurement gaps or DMTC occasions, and DRX cycle length = 320ms. 
L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3_DRX for cell identification at the UE due to the absence of the necessary radio signals from the cell

TTI insertion uncertainty = 2xTTIDCCH = 2 ms
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 7682+L*320 ms from the beginning of time T2 (note: this gives a total of 7680+L*320 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

8.26.8
E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal
8.26.8.1
Test purpose

The purpose of the test is to verify that the UE makes correct reporting of an event under operation with frame structure 3. The test will partly verify new intra-frequency FS3 cells in DRX requirements in TS 36.133 [4] clause 8.11.2.
8.26.8.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support DL LAA. Applicability requires support for FGI bit 5.

8.26.8.3
Minimum conformance requirements

When DRX is in use the UE shall be able to identify a new detectable FS3 intra-frequency cell within the cell identification time Tidentify_intra_FS3_DRX, where the cell identification time of a cell shall include detection of the cell and additionally performing a single measurement with measurement period of Tmeasure_intra_FS3_CRS_DRX, where:

Tidentify_intra_FS3_DRX is the intra-frequency period for cell identification as shown in Table 8.26.8.3-1,
Tmeasure_intra_FS3_CRS_DRX is the intra-frequency period for measurements as shown in Table 8.26.8.3-2, 

TDMTC_periodicity is the discovery signal measurement timing configuration periodicity of higher layer, 

L is the number of configured discovery signal occasions during ON DURATION and which are not available during Tidentify_intra_FS3_DRX for cell identification at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe,

M is the number of configured discovery signal occasions during ON DURATION and which are not available during Tmeasure_intra_FS3_CRS_DRX for the measurements at the UE due to the absence of the necessary radio signals from the cell or due to the corresponding downlink subframe being configured as an uplink subframe.

Table 8.26.8.3-1: Intra-frequency cell identification requirements under operation with frame structure 3

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tidentify_intra_FS3_DRX [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot 
	(6+L)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(24+L)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	0 ≤ SCH Ês/Iot
	≥25
	0 ≤ CRS Ês/Iot
	(2+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	≥25
	
	(8+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.
NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency in DMTC occasions measurements on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell during ON DURATION; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell during ON DURATION or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells during ON DURATION on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.

NOTE 4:
The requirements apply, provided that L is such that the intra-frequency cell identification period Tidentify_intra_FS3_DRX does not exceed 72*k1*k2* Max{TDMTC_periodicity, DRX cycle length}.


A cell shall be considered detectable when the following conditions are met during the discovery signal occasions which are available during Tidentify_intra_FS3_DRX:

-
RSRP related side conditions given in TS 36.133 [4] section 9.1.18.2 are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in TS 36.133 [4] section 9.1.18.3 are fulfilled for a corresponding Band,

-
SCH_RP is according to TS 36.133 [4] Annex B.2.12 for a corresponding Band and SCH Ês/Iot is according to Table 8.26.8.3-1.
If higher layer filtering is used, an additional cell identification delay can be expected.
In the RRC_CONNECTED state the measurement period for intra-frequency measurements is Tmeasure_ intra_FS3_CRS_DRX as shown in Table 8.26.8.3-2, when DRX is in use. The UE shall be capable of performing RSRP and RSRQ measurements for 3 identified intra-frequency cells, and the UE physical layer shall be capable of reporting measurements to higher layers within the measurement period of Tmeasure_intra_FS3_CRS_DRX.
Table 8.26.8.3-2: Intra-frequency measurement requirements under operation with frame structure 3

	SCH Ês/Iot
	CRS measurement bandwidth [RB] Note2
	CRS Ês/Iot
	Tmeasure_intra_FS3_CRS_DRX [ms]

	0 ≤ SCH Ês/Iot
	<25
	-6 ≤ CRS Ês/Iot 
	(5+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	<25
	
	(20+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	0 ≤ SCH Ês/Iot
	≥25
	0 ≤ CRS Ês/Iot
	(1+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	-6 ≤ SCH Ês/Iot < 0
	≥25
	
	(4+M)* k1*k2*Max{TDMTC_periodicity, DRX cycle length}

	NOTE 1:
Discovery signal occasion duration (ds-OccasionDuration) is 1 ms.
NOTE 2:
The requirements for measurement bandwidth ≥25 RB are optional.
NOTE 3:
k1=2 when the measurement gaps configured for inter-frequency in DMTC occasions measurements on a carrier with frame structure 3 overlap with some but not all DMTC occasions of the measured cell during ON DURATION; otherwise, k1=1, e.g., when measurement gaps configured for inter-frequency measurements on a carrier with frame structure 3 do not overlap with DMTC occasions of the measured cell during ON DURATION or when the UE does not require the measurement gaps for the inter-frequency measurements. The requirements apply, provided that the inter-frequency measurement gap pattern does not overlap with all DMTC occasions of the measured cell.
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 when DMTC occasions in the measured cell not overlapping with the inter-frequency measurement gaps measurement gaps overlap with DMTC occasions of NFS3_SCC (NFS3_SCC>0) SCells during ON DURATION on other FS3 carriers; otherwise, k2=1, e.g., when NFS3_SCC is 0.


The RSRP measurement accuracy for all measured cells shall be as specified in TS 36.133 [4] section 9.1.18.2, and the RSRQ measurement accuracy for all measured cells shall be as specified in TS 36.133 [4] section 9.1.18.3.

Reported RSRP and RSRQ measurements contained in event triggered measurement reports shall meet the requirements in TS 36.133 [4] sections 9.1.18.2 and 9.1.18.3, respectively.

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which caused by no UL resources for UE to send the measurement report or by the LBT procedure performed by the UE in order to determine that the channel is clear for performing uplink transmission.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3_DRX defined in TS 36.133 [4] section 8.11.2.1.1.2. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting an additional delay can be expected.
If a cell which has been detectable at least for the time period Tidentify_intra_FS3_DRX defined in TS 36.133 [4] section 8.11.2.1.1.2 becomes undetectable for a period ≤ 8 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tidentify_intra_FS3_CRS_DRX provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering is used or IDC autonomous denial is configured or LBT is performed by the UE on the carrier used for the measurement reporting, an additional delay can be expected.
The normative reference for this requirement is TS 36.133 [4] clause 8.11.2 and A.8.26.8.

8.26.8.4
Test description

8.26.8.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 8.26.8.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42.

2.
The general test parameter settings are set up according to Table 8.26.8.4.1-1.

3.
Propagation conditions are set according to Annex B clause B.0.

4.
Message contents are defined in clause 8.26.8.4.3.

5.
Cell 1 is PCell on the FDD primary component carrier (RF Channel 1), Cell 2 is activated SCell on the secondary component carrier (RF Channel 2) for Frame Structure 3, and Cell 3 is the neighbour cell on the secondary component carrier (RF Channel 2) frame structure 3. LBT model is applied on cell 3. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test, Cell 2 and Cell 3 shall be powered OFF.
Table 8.26.8.4.1-1: General test parameters for E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	Two radio channels are used for this test

	Active PCell
	
	Cell 1
	Primary cell on RF channel number 1.

	Active SCell
	
	Cell 2
	Configured activated secondary cell on RF channel number 2.

	Neighbour cell
	
	Cell 3
	Neighbour cell to be identified on RF channel number 2.

	DMTC period
	ms
	40
	As specified in IE MeasDS-Config in TS 36.331 [5]

	dmtc-PeriodOffset
	ms
	10
	As specified in IE MeasDS-Config in TS 36.331 [5]

	Discovery signal occasion duration
	ms
	1
	As specified in IE MeasDS-Config in TS 36.331 [5]

	LBT modelling
	
	
	Applied for Cell 3 as specified in C.3.5

	CP length
	
	Normal
	

	A6-Offset
	dB
	-6
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	ON
	DRX related parameters are defined in Table 8.26.8.5-2

	T1
	s
	5
	

	T2
	s
	15
	


8.26.8.4.2
Test procedure

The test consists of two successive time periods, with time duration of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 3. Immediately at beginning of T2 the transmission power of cell 3 is increased, and due to usage of an offset this shall result in reporting of Event A6.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCC according to Annex C.0, C.1 for all downlink physical channels.
3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4 with the message content exceptions defined in clause 8.26.8.4.3.

4.
Set the parameters according to T1 in Table 8.26.8.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

5.
After 2s from start of T1, SS shall transmit an RRCConnectionReconfiguration message with event A6 configured.

6.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

7.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.8.5-1.
8.
The UE shall transmit a MeasurementReport message triggered by Event A6. If the measurement reporting delay from the beginning of time period T2 is less than 7682+L*320 ms, where L is the number of configured discovery signal occasions which are not available due to the absence of the necessary radio signals from cell 3, then count a success for the event “A6”. Otherwise count a fail for the event “A6”.
9.
After the SS receives the MeasurementReport message in step 8) or when T2 expires, the SS shall transmit a RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

10.
Set Cell 3 physical cell identity = ((current cell 3 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop. If physical cell identity of Cell 3 = physical cell identity of Cell 2 then skip this physical cell identity value for Cell 3.

11.
After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with UE-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

12.
Repeat step 3-11 until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved.

8.26.8.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.26.8.4.3-1: Common Exception messages for E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1

Table H.3.1-7
Table H.4.1-2

Table H.4.1-5

Table H.4.1-6


Table 8.26.8.4.3-2: SCellToAddMod-r10: Additional E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-19D: SCellToAddMod-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SCellToAddMod-r10 ::= SEQUENCE {
	
	
	

	  sCellIndex-r10
	1
	
	

	  cellIdentification-r10 SEQUENCE {
	
	
	

	    physCellId-r10
	PhysicalCellIdentity of Cell 2
	
	

	    dl-CarrierFreq-r10
	Same downlink EARFCN as used for Cell 2
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.8.4.3-3: RadioResourceConfigCommonSCell-r10: Additional E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7], Table 4.6.3-13A: RadioResourceConfigCommonSCell-r10-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RadioResourceConfigCommonSCell-r10 ::= SEQUENCE {
	
	
	

	  nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    dl-Bandwidth-r10
	Same downlink system bandwidth as used for Cell 2
	
	

	    tdd-Config-r10
	Not present
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.8.4.3-4: MeasObjectEUTRA-GENERIC(Freq): Additional E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements

	Derivation Path: TS 36.508 [7] Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms40-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        durationTDD-r12
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.26.8.4.3-5: MAC-MainConfig-RBC: Additional E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7] clause 4.8.2.1.5, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  drx-Config CHOICE {
	
	
	

	    Setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	 
	
	

	        sf320
	0
	
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  timeAlignmentTimerDedicated
	sf500
	
	

	}
	
	
	


Table 8.26.8.4.3-6: SchedulingRequest-Config-DEFAULT: Additional E-UTRAN TDD-FS3 intra-frequency event triggered reporting in DRX for CRS based discovery signal requirements
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-20 SchedulingRequest-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SchedulingRequest-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    sr-PUCCH-ResourceIndex
	20
	5 MHz channel bandwidth parameter
	

	
	41
	10 MHz channel bandwidth parameter
	

	
	84
	20 MHz channel bandwidth parameter
	

	    sr-ConfigIndex
	0
	
	

	    dsr-TransMax
	n4
	
	

	  }
	
	
	

	}
	
	
	


8.26.8.5
Test requirement

Table 8.26.8.4.1-1 and Table 8.26.8.5-1 define the primary level settings including test tolerances for E-UTRAN TDD-TDD intra-frequency event triggered reporting in DRX for CRS based discovery signal measurement under Operation with Frame Structure 3.

Table 8.26.8.5-1: Cell specific test parameters for E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal

	Parameter
	Unit
	Cell1
	Cell2
	Cell3

	
	
	T1
	T2
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1
	2
	2

	Special subframe configuration
	
	6
	-
	-

	Uplink-downlink configuration
	
	1
	-
	-

	BWchannel
	MHz
	5MHz: NRB,c = 25

10MHz: NRB,c = 50

20MHz: NRB,c = 100
	20
	20

	Measurement bandwidth
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	5MHz:10-15

10MHz:22-27

20MHz:47-52
	47-52
	47-52

	PDSCH parameters:

DL Reference Measurement Channel
	
	5MHz: R.5 TDD

10MHz: R.0 TDD

20MHz: R.4 TDD
	R.0 FS3
	-

	PCFICH/PDCCH/PHICH parameters:

DL Reference Measurement Channel
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns
	
	5MHz: OP.15 TDD

10MHz: OP.1 TDD

20MHz: OP.11 TDD
	OP.8 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	dB
	
	
	

	PSS_RA
	dB
	
	
	

	SSS_RA
	dB
	
	
	

	PCFICH_RB
	dB
	
	
	

	PHICH_RA
	dB
	
	
	

	PHICH_RB
	dB
	
	
	

	PDCCH_RA
	dB
	
	
	

	PDCCH_RB
	dB
	
	
	

	PDSCH_RA
	dB
	
	
	

	PDSCH_RB
	dB
	
	
	

	OCNG_RANote 1
	dB
	
	
	

	OCNG_RBNote 1 
	dB
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 Note 2
	dBm/
15 kHz
	-104
	-104
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	dB
	4
	4
	4
	4
	-infinity
	4

	
[image: image72.wmf]ot

s

I

Ê


	dB
	4
	4
	4
	-1.46
	-infinity
	-1.46

	RSRP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	SCH_RP Note 3
	dBm/
15 kHz
	-100
	-100
	-100
	-100
	-infinity
	-100

	Io Note 3
	dBm/
Ch BW
	-70.76+10log

(NRB,c /50)
	-70.76+10log

(NRB,c /50)
	-67.76
	-65.42
	Specified in columns for Cell 2

	Propagation Condition  
	
	ETU30
	ETU30
	ETU30

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

	Timing offset to Cell 1
	(s
	-
	-
	0
	0
	-
	3

	Time alignment error relative to cell 1Note 5
	(s
	-
	-
	≤ TAE
	≤ TAE
	N/A
	N/A

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.

Note 3:
RSRP, SCH_RP, Es/Iot and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.
Note 5:
Time alignment error (TAE) as specified in TS 36.104 [29] clause 6.5.3.1.


Table 8.26.8.5-2: DRX-Configuration for E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal
	Field
	Value
	Comment

	onDurationTimer
	psf1
	As specified in clause 6.3.2 in TS 36.331 [5]

	drx-InactivityTimer
	psf1
	

	drx-RetransmissionTimer
	psf1
	

	longDRX-CycleStartOffset
	Sf320
	

	shortDRX
	disable
	


Table 8.26.8.5-3: TimeAlignmentTimer -Configuration for E-UTRAN TDD-FS3 Intra-frequency event triggered reporting in DRX for CRS based discovery signal
	Field
	Value
	Comment

	TimeAlignmentTimer
	sf500
	As specified in clause 6.3.2 in TS 36.331 [5]

	sr-ConfigIndex
	0
	For further information see clause 6.3.2 in TS 36.331 [5] and section10.1 in TS 36.213 [8].


The measurement reporting delay is defined as the time from the beginning of time period T2 to the moment when the UE send the measurement report on PUSCH.
The actual overall delays measured in the tests may be up to 2×TTIDCCH higher than the measurement reporting delays above because of TTI insertion uncertainty of the measurement report in DCCH.
The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_intra_FS3_DRX.
The overall delays measured test requirement for Event A6 is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty
Where:
measurement reporting delay  = Tidentify_intra_FS3_DRX
Tidentify_intra_FS3_DRX  = (24+L)*k1*k2*DRX cycle length (as DRX cycle length of 320ms is longer than TDMTC_periodicity of 40ms)
k1 = 1 and k2 = 1 as no overlaps of measurement gaps or DMTC occasions, and DRX cycle length = 320ms. 
L is the number of configured discovery signal occasions which are not available during Tidentify_intra_FS3_DRX for cell identification at the UE due to the absence of the necessary radio signals from the cell

TTI insertion uncertainty = 2xTTIDCCH = 2 ms
The UE shall send one Event A6 triggered measurement report with a measurement reporting delay of less than 7682+L*320 ms from the beginning of time T2 (note: this gives a total of 7680+L*320 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

The UE shall not send event triggered measurement reports as long as the reporting criteria are not fulfilled.

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

8.26.9
E-UTRAN FDD-FS3 Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells
8.26.9.1
Test purpose

To verify the UE’s ability to make a correct reporting of a event A4 under fading propagation conditions in synchronous cells within the E-UTRA FDD – Frame Structure 3 inter-frequency cell search requirements. This test will verify the FDD-FS3 inter-frequency cell search requirements in section 8.3.3.2.1.

8.26.9.2
Test applicability

This test applies to all types of E-UTRA UE supporting FDD and FS3 release 13 and forward. Applicability requires support for FGI bit 25.

8.26.9.3
Minimum conformance requirements

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [5].

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = 20 measCycleSCell
A cell shall be considered detectable when

-
RSRP related side conditions given in Clause 9.1 in TS 36.133 [4] are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Clause 9.1 in TS 36.133 [4] are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Clause 9.1.17.2.1 in TS 36.133 [4] are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex I.2.7 for a corresponding Band.
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc = 5 measCycleSCell. The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 in TS 36.133 [4]  (Carrier aggregation measurement accuracy)

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on up to four SCCs with deactivated SCell. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8 in TS 36.133 [4].
Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the applicable requirements in clause 9 in TS 36.133 [4].

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH. This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_scc defined in Clause 8.3.3.2.1 in TS 36.133 [4]. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc defined in clause 8.3.3.2.1 in TS 36.133 [4]  becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering, or the UE is configured to perform SRS carrier based switching, is used an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.3.3.2.1 and A.8.26.9.

8.26.9.4
Test description

8.26.9.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: The largest bandwidth of the corresponding to be tested E-UTRAN band as defined in TS 36.508 [7] clause 4.3.1.

1. Connect the SS (node B emulator) and faders but not the AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.15.

2. The general test parameter settings are set up according to Table 8.26.9.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.26.9.4.3.

5. There are two E-UTRA carriers and one E-UTRA FDD Cell 1 and one E-UTRA FS3 TDD Cell 2 on each carrier specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.26.9.4.1-1: General test parameters for E-UTRAN FDD-FS3 inter-frequency event triggered reporting in fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	One FDD carrier frequency is used for active cell and one FS3 carrier frequency is used for neighbour cell.

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 2

	DMTC period
	
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	Discovery signal occasion duration
	
	1
	As specified in IE MeasDS-Config in TS 36.331

	Gap Pattern Id
	
	0
	As specified in TS 36.133 clause 8.1.2.1. 

	A4
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	
	Threshold RSRP
	dBm
	-105
	Actual RSRP threshold for event A4. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF

	Time offset between cells
	
	0 ms
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	1
	


8.26.9.4.2
Test procedure

The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2. Gap pattern configuration #0is configured before T2 begins to enable inter-frequency monitoring.
1. Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2. Set the parameters according to T1 in Table 8.26.9.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

3. SS shall transmit an RRCConnectionReconfiguration message.

4. The UE shall transmit RRCConnectionReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.9.5-1.

6. UE shall transmit a MeasurementReport message triggered by Event A4. If the measurement reporting delay from the beginning of time period T2 is less than 162 ms the number of successful tests is increased by one. If the UE fails to report the event within the measurement reporting delay requirement then the number of failure tests is increased by one.

7. After the SS receive the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit an RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

8. Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

9. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
8.26.9.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.26.9.4.3-1: Common Exception messages for Additional E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H3.1-1

Table H.3.1-7


Table 8.26.9.4.3-2: MeasConfigEUTRA-A4: Additional E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT:

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entry
	
	

	  MeasObjectToAddMod SEQUENCE {
	
	f1 is the frequency of the serving cell
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	     }
	
	
	

	  MeasObjectToAddMod SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the neighbouring cell(inter frequency cell)
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	inter frequency cell
	

	      }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

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

	reportConfigId
	idReportConfig-A4
	
	

	reportConfig
	ReportConfigEUTRA-A4
	
	

	}
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measId
	1
	
	

	   measObjectId
	IdMeasObject-f2
	
	

	   reportConfigId
	idReportConfig-A4
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	MeasGapConfig-GP1
	
	Gap Pattern Id = 0

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD 
	Not present
	
	

	  speedStatePars 
	Not present
	
	

	}
	
	
	


Table 8.26.9.4.3-3: ReportConfigEUTRA-A4: Additional E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6AA ReportConfigEUTRA-A4(Thres)

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA4 SEQUENCE {
	
	
	

	          a4-Threshold CHOICE{
	
	
	

	            threshold-RSRP
	35 (-105)
	-105 is actual threshold value in dBm
	Not RSRQ

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    Hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.26.9.4.3-4: MeasResults: Additional E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA 
	
	

	   }
	
	
	

	}
	
	
	


Table 8.26.9.4.3-5: MeasResultListEUTRA: Additional E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	
	
	

	MeasResultEUTRA ::= SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	Cell 2
	

	  measResult SEQUENCE {  
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.26.9.5
Test requirement

Tables 8.26.9.4.1-1 and 8.26.9.5-1 define the primary level settings including test tolerances for event triggered reporting under fading propagation conditions in asynchronous FDD-FS3 inter frequency cells test. 

Table 8.26.9.5-1: Cell specific test parameters for E-UTRAN FDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Frame Structure
	
	FDD
	FS3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5 MHz:NRB,c = 25

10 MHz: NRB,c = 50

20 MHz: NRB,c = 100
	20 MHz: NRB,c = 100

	Uplink-downlink configuration
	
	-
	Note 5

	LBT model
	
	-
	C.3.5

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	PDSCH Reference measurement channel defined in A.3.1.1.1 (R.6 FDD) and A.3.1.1.6 (R.0 FS3)
	
	5 MHz: R.5 FDD 

10 MHz: R.0 FDD

20 MHz: R.4 FDD
	R.0 FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1 (R.6 FDD, R.10 FDD, R.11 FDD) and A.3.1.2.3 (R.0 FS3)
	
	5 MHz: R.11 FDD 

10 MHz: R.6 FDD

20 MHz: R.10 FDD
	R.0 FS3

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD), A.3.2.1.15 (OP.15 FDD), A.3.2.1.11 (OP.11 FDD) and A.3.2.2.7 (OP.7 TDD) 
	
	5 MHz: OP.15 FDD 

10 MHz: OP.1 FDD

20 MHz: OP.11 FDD
	OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1 
	dB
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 Note 3
	dBm/15 kHz
	-98
	-98

	RSRP Note 4
	dBm/15 kHz
	-94
	-94
	-inf
	-91
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	dB
	4
	4
	-inf
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	SCH_RP Note 4
	dBm/15 kHz
	-94
	-94
	-inf
	-91
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	dB
	4
	4
	-inf
	7

	Io
	dBm/Ch BW
	-64.76
+10log

(NRB,c /50)
	-64.76
+10log

(NRB,c /50)
	-67.21
	-59.42

	Propagation Condition 
	
	ETU30
	ETU30

	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:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:
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 
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 to be fulfilled.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
Downlink only configuration.


The UE shall send one Event A4 triggered measurement report, with a measurement reporting delay less than (3+L)*40 ms from the beginning of time period T2. L is the number of configured discovery signal occasions which are not available during the time for cell identification at the UE during measurement gaps due to the absence of the necessary radio signals from the measured cell.
The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A4 triggered measurement report to Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty 

Measurement reporting delay = (3+L)*40 ms

L is 1 in this case giving a measurement reporting delay of 160ms

TTI insertion uncertainty = TTIDCCH = 1 ms; 2xTTIDCCH = 2 ms

The overall delays measured shall be less than a total of 162 ms in this test case (note: a total of 160 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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

8.26.10
E-UTRAN TDD-FS3 Inter-frequency event triggered reporting under fading propagation conditions in synchronous cells
8.26.10.1
Test purpose

To verify the UE’s ability to make a correct reporting of a event A4 under fading propagation conditions in synchronous cells within the E-UTRA TDD – Frame Structure 3 inter-frequency cell search requirements. This test will verify the TDD-FS3 inter-frequency cell search requirements in section 8.3.3.2.1.

8.26.10.2
Test applicability

This test applies to all types of E-UTRA UE supporting TDD and FS3 release 13 and forward. Applicability requires support for FGI bit 25.

8.26.10.3
Minimum conformance requirements

This clause defines the measurement requirements of a secondary component carrier with deactivated SCell based on the parameter measCycleSCell defined in TS 36.331 [5].

When no DRX is in use the UE shall be able to identify a new detectable FDD or TDD cell on a secondary component carrier within Tidentify_scc, according to the parameter measCycleSCell where Tidentify_scc = 20 measCycleSCell
A cell shall be considered detectable when

-
RSRP related side conditions given in Clause 9.1 in TS 36.133 [4] are fulfilled for a corresponding Band,

-
RSRQ related side conditions given in Clause 9.1 in TS 36.133 [4]  are fulfilled for a corresponding Band,

-
RS-SINR related side conditions given in Clause 9.1.17.2.1 in TS 36.133 [4] are fulfilled for a corresponding Band,

-
 SCH_RP|dBm and SCH  Ês/Iot  according to Annex I.2.7 for a corresponding Band.
The measurement period for deactivated scell measurements is Tmeasure_scc according to the parameter measCycleSCell where Tmeasure_scc = 5 measCycleSCell. The UE shall be capable of performing RSRP, RSRQ, and RS-SINR measurements for 8 identified cells on a secondary component carrier, and the UE physical layer shall be capable of reporting measurements to higher layers with the measurement period of Tmeasure_scc.

The measurement accuracy for all measured cells shall be as specified in the sub-clause 9.1.11 in TS 36.133 [4] (Carrier aggregation measurement accuracy)

A UE may reconfigure the receiver bandwidth or turn on/off one of the RF chains when performing measurements on up to four SCCs with deactivated SCell. This may cause interruptions on PCell or activated SCell(s) or both that are specified in Section 7.8 in TS 36.133 [4].
Reported RSRP, RSRQ, and RS-SINR measurements contained in event triggered measurement reports shall meet the applicable requirements in clause 9 in TS 36.133 [4].

The UE shall not send any event triggered measurement reports, as long as no reporting criteria are fulfilled.

The measurement reporting delay is defined as the time between an event that will trigger a measurement report and the point when the UE starts to transmit the measurement report over the air interface. This requirement assumes that the measurement report is not delayed by other RRC signalling on the DCCH. This measurement reporting delay excludes a delay uncertainty resulted when inserting the measurement report to the TTI of the uplink DCCH. The delay uncertainty is: 2 x TTIDCCH.This measurement reporting delay excludes a delay which is caused by no UL resources for UE to send the measurement report.

The event triggered measurement reporting delay, measured without L3 filtering shall be less than Tidentify_scc defined in Clause 8.3.3.2.1 in TS 36.133 [4]. When L3 filtering is used or IDC autonomous denial is configured, or the UE is configured to perform SRS carrier based switching, an additional delay can be expected.

If a cell which has been detectable at least for the time period Tidentify_scc defined in clause 8.3.3.2.1 in TS 36.133 [4]  becomes undetectable for a period ≤ 5 seconds and then the cell becomes detectable again and triggers an event, the event triggered measurement reporting delay shall be less than Tmeasure_scc provided the timing to that cell has not changed more than ( 50 Ts and the L3 filter has not been used. When L3 filtering, or the UE is configured to perform SRS carrier based switching, is used an additional delay can be expected.

The normative reference for this requirement is TS 36.133 [4] clause 8.3.3.2.1 and A.8.26.10.

8.26.10.4
Test description

8.26.10.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1. 

Channel Bandwidth to be tested: The largest bandwidth of the corresponding to be tested E-UTRAN band as defined in TS 36.508 [7] clause 4.3.1.

1. Connect the SS (node B emulator) and faders but not the AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.15.

2. The general test parameter settings are set up according to Table 8.26.10.4.1-1.

3. Propagation conditions are set according to Annex B clauses B.0.

4. Message contents are defined in clause 8.26.10.4.3.

5. There are two E-UTRA carriers and one E-UTRA TDD Cell 1 and one E-UTRA FS3 TDD Cell 2 on each carrier specified in the test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
Table 8.26.10.4.1-1: General test parameters for E-UTRAN TDD-FS3 inter-frequency event triggered reporting in fading propagation conditions

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1, 2
	One TDD carrier frequency is used for active cell and one FS3 carrier frequency is used for neighbour cell.

	Active cell
	
	Cell 1
	Cell 1 is on RF channel number 1

	Neighbour cell
	
	Cell 2
	Cell 2 is on RF channel number 2

	DMTC period
	
	40
	As specified in IE MeasDS-Config in TS 36.331

	dmtc-PeriodOffset
	
	10
	As specified in IE MeasDS-Config in TS 36.331

	Discovery signal occasion duration
	
	1
	As specified in IE MeasDS-Config in TS 36.331

	Gap Pattern Id
	
	0
	As specified in TS 36.133 clause 8.1.2.1. 

	A4
	Hysteresis
	dB
	0
	Hysteresis for evaluation of event A4.

	
	Threshold RSRP
	dBm
	-105
	Actual RSRP threshold for event A4. Needs to take absolute accuracy tolerance in section 9.1.11.1 into account plus margin.  

	
	Time To Trigger
	s
	0
	

	CP length
	
	Normal
	

	TimeToTrigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	OFF

	Time offset between cells
	
	0 ms
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	1
	


8.26.10.4.2
Test procedure

The test consists of two successive time periods, with time durations of T1 and T2 respectively. During time duration T1, the UE shall not have any timing information of cell 2. Gap pattern configuration #0is configured before T2 begins to enable inter-frequency monitoring.
1. Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2. Set the parameters according to T1 in Table 8.26.10.5-1. Propagation conditions are set according to Annex B clauses B.1.1 and B.2.2. T1 starts.

3. SS shall transmit an RRCConnectionReconfiguration message.

4. The UE shall transmit RRCConnectionReconfigurationComplete message.

5. When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 8.26.10.5-1.

6. UE shall transmit a MeasurementReport message triggered by Event A4. If the measurement reporting delay from the beginning of time period T2 is less than 162 ms the number of successful tests is increased by one. If the UE fails to report the event within the measurement reporting delay requirement then the number of failure tests is increased by one.

7. After the SS receive the MeasurementReport message in step 6) or when T2 expires, the SS shall transmit an RRCConnectionRelease message to release the RRC connection which includes the release of the established radio bearers as well as all radio resources.

8. Set Cell 2 physical cell identity = ((current cell 2 physical cell identity + 1) mod 14 + 2) for next iteration of the test procedure loop.

9. After the RRC connection release, the SS:
- transmits in Cell 1 a Paging message (including PagingRecord with ue-Identity) for the UE and ensures the UE is in State 3A according to TS 36.508 [7] clause 4.5.3A (if the paging fails, switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3),
or
- switches off and on the UE and ensures the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

10. Repeat step 2-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
8.26.10.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 8.26.10.4.3-1: Common Exception messages for Additional E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H3.1-1

Table H.3.1-7


Table 8.26.10.4.3-2: MeasConfigEUTRA-A4: Additional E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1 MeasConfig-DEFAULT:

	Information Element
	Value/remark
	Comment
	Condition

	MeasConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  measObjectToRemoveList
	Not present
	
	

	measObjectToAddModList SEQUENCE (SIZE (1..maxObjectId)) OF SEQUENCE {
	2 entry
	
	

	  MeasObjectToAddMod SEQUENCE {
	
	f1 is the frequency of the serving cell
	

	      measObjectId
	IdMeasObject-f1
	
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f1)
	
	

	      }
	
	
	

	     }
	
	
	

	  MeasObjectToAddMod SEQUENCE {
	
	
	

	      measObjectId
	IdMeasObject-f2
	f2 is the frequency of the neighbouring cell(inter frequency cell)
	

	      measObject  CHOICE {
	
	
	

	         MeasObjectEUTRA 
	MeasObjectEUTRA-GENERIC(f2)
	inter frequency cell
	

	      }
	
	
	

	     }
	
	
	

	    }
	
	
	

	  reportConfigToRemoveList
	Not present
	
	

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

	reportConfigId
	idReportConfig-A4
	
	

	reportConfig
	ReportConfigEUTRA-A4
	
	

	}
	
	
	

	  measIdToRemoveList
	Not present
	
	

	  measIdToAddModList SEQUENCE (SIZE (1..maxMeasId)) of SEQUENCE {
	1 entry
	
	

	   measId
	1
	
	

	   measObjectId
	IdMeasObject-f2
	
	

	   reportConfigId
	idReportConfig-A4
	
	

	   }
	
	
	

	  quantityConfig
	QuantityConfig-DEFAULT
	
	

	  measGapConfig
	MeasGapConfig-GP1
	
	Gap Pattern Id = 0

	  s-Measure
	Not present
	
	

	  preRegistrationInfoHRPD 
	Not present
	
	

	  speedStatePars 
	Not present
	
	

	}
	
	
	


Table 8.26.10.4.3-3: ReportConfigEUTRA-A4: Additional E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-6AA ReportConfigEUTRA-A4(Thres)

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA ::= SEQUENCE {
	
	
	

	 triggerType CHOICE {
	
	
	

	  event SEQUENCE {
	
	
	

	    eventId CHOICE {
	
	
	

	     eventA4 SEQUENCE {
	
	
	

	          a4-Threshold CHOICE{
	
	
	

	            threshold-RSRP
	35 (-105)
	-105 is actual threshold value in dBm
	Not RSRQ

	          }
	
	
	

	        }
	
	
	

	      }
	
	
	

	    Hysteresis
	0 (0 dB)
	0 is actual value in dB (0 * 0.5 dB)
	

	    timeToTrigger
	0 (0 ms)
	
	

	    }
	
	
	

	  }
	
	
	


Table 8.26.10.4.3-4: MeasResults: Additional E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultServCell SEQUENCE {
	
	
	

	     rsrpResult
	
	Set according to specific test
	

	     rsrqResult
	
	Set according to specific test
	

	   }
	
	
	

	   measResultNeighCells CHOICE {
	
	
	

	      measResultListEUTRA
	MeasResultListEUTRA
	
	

	   }
	
	
	

	}
	
	
	


Table 8.26.10.4.3-5: MeasResultListEUTRA: Additional E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	MeasResultListEUTRA ::= SEQUENCE (SIZE (1..maxCellReport)) OF MeasResultEUTRA {
	
	
	

	MeasResultEUTRA ::= SEQUENCE {
	
	
	

	  physCellId
	PhysicalCellIdentity
	Cell 2
	

	  measResult SEQUENCE {  
	
	 
	

	    rsrpResult
	
	Set according to specific test INTEGER(0..97)
	

	    rsrqResult
	
	Set according to specific test INTEGER(0..34)
	

	  }
	
	
	

	}
	
	
	


8.26.10.5
Test requirement

Tables 8.26.10.4.1-1 and 8.26.10.5-1 define the primary level settings including test tolerances for event triggered reporting under fading propagation conditions in asynchronous TDD-FS3 inter frequency cells test. 

Table 8.26.10.5-1: Cell specific test parameters for E-UTRAN TDD-FS3 inter frequency event triggered reporting under fading propagation conditions in asynchronous cells

	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Frame Structure
	
	TDD
	FS3

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5 MHz: NRB,c = 25

10 MHz: NRB,c = 50

20 MHz:NRB,c = 100
	20 MHz:NRB,c = 100

	Special subframe configuration
	
	6
	Note 5

	Uplink-downlink configuration
	
	1
	Note 5

	LBT model
	
	-
	C.3.5

	Correlation Matrix and Antenna Configuration
	
	1x2 Low
	1x2 Low

	PDSCH Reference measurement channel defined in A.3.1.1.2 (R.3 TDD) and A.3.1.1.6 (R.0 FS3)
	
	R.3 TDD
	R.0 FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.2 (R.6 TDD, R.10 TDD, R.11 TDD) and A.3.1.2.3 (R.0 FS3)
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R.0 FS3

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) , A.3.2.2.9 (OP.9 TDD) and A.3.2.2.7 (OP.7 TDD)
	
	5MHz: OP.10 TDD

10MHz: OP.2 TDD

20MHz: OP.8 TDD
	OP.7 TDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote 1
	dB
	
	

	OCNG_RBNote 1
	dB
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 Note 3
	dBm/15 kHz
	-98
	-98

	RSRP Note 4
	dBm/15 kHz
	-94
	-94
	-inf
	-91
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	dB
	4
	4
	-inf
	7

	SCH_RP Note 4
	dBm/15 kHz
	-94
	-94
	-inf
	-91
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	dB
	4
	4
	-inf
	7

	Io
	dBm/Ch BW
	-64.76
+10log

(NRB,c /50)
	-64.76
+10log

(NRB,c /50)
	-67.21
	-59.42

	Propagation Condition 
	
	ETU30
	ETU30

	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:
The resources for uplink transmission are assigned to the UE prior to the start of time period T2.

Note 3:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
[image: image80.wmf]oc

N

 to be fulfilled.

Note 4:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
Downlink only configuration


The UE shall send one Event A4 triggered measurement report, with a measurement reporting delay less than (3+L)*40 ms from the beginning of time period T2. L is the number of configured discovery signal occasions which are not available during the time for cell identification at the UE during measurement gaps due to the absence of the necessary radio signals from the measured cell.
The overall delays measured is defined as the time from the beginning of time period T2, to the moment the UE send one Event A4 triggered measurement report to Cell 2.

The overall delays measured in the test may be up to 2xTTIDCCH higher than the measurement reporting delays because of TTI insertion uncertainty of the measurement report in DCCH.

The overall delays measured test requirement is expressed as:
Overall delays measured = measurement reporting delay + TTI insertion uncertainty 

Measurement reporting delay = (3+L)*40 ms

L is 1 in this case giving a measurement reporting delay of 160ms

TTI insertion uncertainty = TTIDCCH = 1 ms; 2xTTIDCCH = 2 ms

The overall delays measured shall be less than a total of 162 ms in this test case (note: a total of 160 ms for measurement reporting delay plus 2 ms for TTI insertion uncertainty).

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

<< Unchanged sections omitted >>
9.1
RSRP

<< Unchanged sections omitted >>
9.1.55
FS3 Intra frequency absolute and relative RSRP accuracies with FDD PCell
9.1.55.1
Test purpose

To verify that FDD intra frequency RSRP absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRP accuracy requirement of the secondary component carrier and the relative RSRP accuracy requirement of the secondary component carriers. The test will also verify the primary and secondary component carrier relative RSRP accuracy requirement.
9.1.55.2
Test applicability
This test applies to all types of E-UTRA FDD UE release 13 and forward supporting downlink LAA.

9.1.55.3
Minimum conformance requirements

RSRP measurement of cells on secondary component carrier with frame structure 3 shall meet the intra frequency absolute accuracy requirements in TS 36.133 [4] section 9.1.18.2.4. 
The requirements for absolute accuracy of RSRP in this clause apply to a cell on a serving carrier frequency.
The accuracy requirements in Table 9.1.55.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.21.1 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.55.3-1: RSRP intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FS3_G
	-118
	N/A
	-70

	(8
	(11
	(-6 dB
	FS3_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Comparisons between RSRP of cells on the same secondary component carrier shall meet the intra-frequency relative accuracy requirements in TS 36.133 [4] sections 9.1.18.2.5.

The accuracy requirements in Table 9.1.55.3-2 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.22.1 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.55.3-2: RSRP intra frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	(-3 dB
	FS3_G
	-118
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRP inter-frequency accuracy requirements in TS 36.133 [4] sections 9.1.18.2.3.
The accuracy requirements in Table 9.1.55.3-3 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band
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The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.55.3-3: RSRP inter-frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(4.5
	(6
	(-6 dB
	FS3_G
	-118
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.
The mapping of measured quantity is defined in Table 9.1.55.3-4. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.1.55.3-4: RSRP measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.19.2, clause 9.1.19.3, 9.1.19.4, clause 9.1.4 and A.9.1.55.

9.1.55.4
Test description

9.1.55.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.1.55.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.1.55.4.3.

4.
Cell 1 is PCell on the primary component carrier, Cell 2 is SCell on the secondary component carrier and Cell 3 is the neighbouring cell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

9.1.55.4.2
Test procedure
1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCell according to Annex C.0, C.1 and C.2 for all downlink physical channels.

3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2).

5.
Set the parameters according to Table 9.1.55.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.

6.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported RSRP values in periodical MeasurementReport messages.
The reported RSRP value of Cell 3 is compared to actual RSRP value according to Table 9.1.55.5-2. This counts as a Pass or Fail for the events “Cell 3”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
The reported RSRP value for Cell 3 is compared to the reported RSRP value for Cell2 and Cell1 for each MeasurementReport message according to Table 9.1.55.5-3. This counts as a Pass or Fail for the events “Cell 2-3” and “Cell 1-3”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
10.
SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

Each of the events “Cell 3”, “Cell 2-3” and “Cell 1-3” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each configuration, the test passes. If one event fails, the test fails.

9.1.55.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.1.55.4.3-1: Common Exception message
	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.3.5-3

Table H.4.1-5
Table H.4.2-1


Table 9.1.55.4.3-2: MeasObjectEUTRA-GENERIC

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-2: MeasObjectEUTRA-GENERIC(Freq)

	Information Element
	Value/remark
	Comment
	Condition

	MeasObjectEUTRA-GENERIC(Freq) ::= SEQUENCE {
	
	
	

	  measDS-Config-r12 CHOICE {
	
	
	

	    setup SEQUENCE {
	
	
	

	      dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	        ms40-r12
	10
	
	

	      }
	
	
	

	      ds-OccasionDuration-r12 CHOICE {
	
	
	

	        
	1
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.1.55.5
Test requirement

Table 9.1.55.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in table 9.1.55.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in table 9.1.55.5-3.

Table 9.1.55.5-1: Test parameters for FDD RSRP accuracies of Scell with FS3

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model 
	
	N/A
	N/A
	C.3.5

	Timing offset to cell1
	(s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
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	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.3.1.1 and A.3.1.1.6(R.0 FS3)
	
	5MHz: R.5 FDD 
10MHz: R.0 FDD
20MHz: R.4 FDD
	R.0 FS3
	-

	PDSCH allocation
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	5MHz:    7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2 
	
	5MHz: R.11 FDD 
10MHz: R.6 FDD
20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.15 FDD 
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	OP.7.TDD
	OP.8.TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note1
	
	
	
	

	OCNG_RB Note1
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Note2
	Bands FDD_A
	dBm/15 kHz
	-117
	-

	
	Bands FDD_B
	
	-116.5
	

	
	Bands FDD_C
	
	-116
	

	
	Bands FDD_D
	
	-115.5
	

	
	Bands FDD_E, FDD_F Note 6
	
	-115
	

	
	Bands FDD_G
	
	-114
	

	
	Bands FDD_H
	
	-113.5
	

	
	Bands FS3_G
	
	-
	(
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 for Channel 1 +1dB)

	
[image: image86.wmf]ot

s

I

Ê


	
	dB
	-4
	0.09 Note9
	-4.96

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-121
	-

	
	Bands FDD_B
	
	-120.5
	

	
	Bands FDD_C
	
	-120
	

	
	Bands FDD_D
	
	-119.5
	

	
	Bands FDD_E, FDD_F Note 6
	
	-119
	

	
	Bands FDD_G
	
	-118
	

	
	Bands FDD_H
	
	-117.5
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +8dB)
	(RSRP for Cell 1 +4.8dB)

	IoNote3
	Bands FDD_A
	5MHz: dBm/4.5MHz 
10MHz: dBm/9MHz
20MHz: dBm/18MHz
	-87.76 +10log(NRB,c/50)
	-

	
	Bands FDD_B
	
	-86.26 +10log(NRB,c/50)
	

	
	Bands FDD_C
	
	-86.76 +10log(NRB,c/50)
	

	
	Bands FDD_D
	
	-86.26 +10log(NRB,c/50)
	

	
	Bands FDD_E, FDD_F Note 6
	
	-85.76 +10log(NRB,c/50)
	

	
	Bands FDD_G
	
	-84.76 +10log(NRB,c/50)
	

	
	Bands FDD_H
	
	-84.26 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +5.51dBNote9 +10log(NRB channel2 / NRB channel 1))
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	dB
	-4
	3
	-0.2

	Propagation condition
	-
	AWGN

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.
Note 3:
RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 6:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 7:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
The value is corresponding to DRS transmission through LBT operation in Cell3.


Table 9.1.55.5-2: RSRP FDD Intra frequency absolute accuracy requirements for the reported values

	
	Test 1

	Band of Cell 1 on Primary Component Carrier
	Bands FDD_A
	Bands FDD_B
	Bands FDD_C
	Bands FDD_D
	Bands FDD_E, FDD_F
	Bands FDD_G
	Bands FDD_H

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_18
	RSRP_18
	RSRP_19
	RSRP_19
	RSRP_20
	RSRP_21
	RSRP_22

	Highest reported value (Cell 3)
	RSRP_31
	RSRP_31
	RSRP_32
	RSRP_32
	RSRP_33
	RSRP_34
	RSRP_34

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_13
	RSRP_14
	RSRP_14
	RSRP_15
	RSRP_15
	RSRP_16
	RSRP_17

	Highest reported value (Cell 3)
	RSRP_35
	RSRP_36
	RSRP_36
	RSRP_37
	RSRP_37
	RSRP_38
	RSRP_39


Table 9.1.55.5-3: RSRP FDD Inter frequency relative accuracy requirements for the reported values

	
	Test 1

	
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_x -3

	Highest reported value (Cell 3)
	RSRP_x + 12

	Lowest reported value (Cell 3)
	RSRP_y - 8

	Highest reported value (Cell 3)
	RSRP_y + 1

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_x – 4

	Highest reported value (Cell 3)
	RSRP_x + 14

	Lowest reported value (Cell 3)
	RSRP_y – 8

	Highest reported value (Cell 3)
	RSRP_y + 1

	RSRP_x is the reported value of Cell 1
RSRP_y is the reported value of Cell 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
9.1.56
FS3 Intra frequency absolute and relative RSRP accuracies with TDD PCell

9.1.56.1
Test purpose

To verify that TDD intra frequency RSRP absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRP accuracy requirement of the secondary component carrier and the relative RSRP accuracy requirement of the secondary component carriers. The test will also verify the primary and secondary component carrier relative RSRP accuracy requirement.
9.1.56.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 13 and forward supporting downlink LAA.

9.1.56.3
Minimum conformance requirements

RSRP measurement of cells on secondary component carrier with frame structure 3 shall meet the intra frequency absolute accuracy requirements in TS 36.133 [4] section 9.1.18.2.4. 
The requirements for absolute accuracy of RSRP in this clause apply to a cell on a serving carrier frequency.
The accuracy requirements in Table 9.1.56.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.21.1 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.56.3-1: RSRP intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(-6 dB
	FS3_G
	-118
	N/A
	-70

	(8
	(11
	(-6 dB
	FS3_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


Comparisons between RSRP of cells on the same secondary component carrier shall meet the intra-frequency relative accuracy requirements in TS 36.133 [4] sections 9.1.18.2.5.

The accuracy requirements in Table 9.1.56.3-2 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.22.1 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.56.3-2: RSRP intra frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	(-3 dB
	FS3_G
	-118
	-50

	(3
	(3
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


When measurements of cells on the primary component carrier are compared with measurements of cells on any of the secondary component carrier(s), the applicable relative accuracy requirements are the RSRP inter-frequency accuracy requirements in TS 36.133 [4] sections 9.1.18.2.3.
The accuracy requirements in Table 9.1.56.3-3 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex B.3.4 for a corresponding Band
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The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.1.56.3-3: RSRP inter-frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(4.5
	(6
	(-6 dB
	FS3_G
	-118
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.
The mapping of measured quantity is defined in Table 9.1.56.3-4. The range in the signalling may be larger than the guaranteed accuracy range.
Table 9.1.56.3-4: RSRP measurement report mapping
	Reported value
	Measured quantity value
	Unit

	RSRP_00
	RSRP ( -140
	dBm

	RSRP_01
	-140 ( RSRP < -139
	dBm

	RSRP_02
	-139 ( RSRP < -138
	dBm

	…
	…
	…

	RSRP_95
	-46 ( RSRP < -45
	dBm

	RSRP_96
	-45 ( RSRP < -44
	dBm

	RSRP_97
	-44 ( RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.19.2, clause 9.1.19.3, 9.1.19.4 clause 9.1.4 and A.9.1.56.

9.1.56.4
Test description

9.1.56.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.1.56.5-1 MHz as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.1.56.4.3.

4.
Cell 1 is PCell on the primary component carrier, Cell 2 is SCell on the secondary component carrier and Cell 3 is the neighbouring cell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

9.1.56.4.2
Test procedure
1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCell according to Annex C.0, C.1 and C.2 for all downlink physical channels.

3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2).

5.
Set the parameters according to Table 9.1.56.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.

6.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported RSRP values in periodical MeasurementReport messages.
The reported RSRP value of Cell 3 is compared to actual RSRP value according to Table 9.1.56.5-2. This counts as a Pass or Fail for the events “Cell 3”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.
The reported RSRP value for Cell 3 is compared to the reported RSRP value for Cell2 and Cell1 for each MeasurementReport message according to Table 9.1.56.5-3. This counts as a Pass or Fail for the events “Cell 2-3” and “Cell 1-3”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.
10.
SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

Each of the events “Cell 3”, “Cell 2-3” and “Cell 1-3” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.
If all events pass for each configuration, the test passes. If one event fails, the test fails.

9.1.56.4.3
Message contents
Message contents are the same as in Clause 9.1.55.4.3.

9.1.56.5
Test requirement

Table 9.1.56.5-1 defines the primary level settings including test tolerances for all tests.

The RSRP absolute accuracy shall meet the reported values test requirements in table 9.1.56.5-2.

The RSRP relative accuracy shall meet the reported values test requirements in table 9.1.56.5-3.

Table 9.1.56.5-1: Test parameters for TDD RSRP accuracies of Scell with FS3

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model
	
	N/A
	N/A
	C.3.5

	Special subframe configurationNote1
	
	6
	N/A
	N/A

	Uplink/downlink configurationNote1
	
	1
	N/A
	N/A

	Timing offset to cell1
	(s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
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	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz:  R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	R.0 FS3
	-

	PDSCH allocation
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	5MHz:    7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2 
	
	5MHz: R.11 TDD
10MHz: R.6 TDD
20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.9 TDD
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	OP.7.TDD
	OP.8.TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note2
	
	
	
	

	OCNG_RB Note2
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Note3
	Bands TDD_A
	dBm/15 kHz
	-117
	-

	
	Bands TDD_C
	
	-116
	

	
	Bands TDD_E
	
	-115
	

	
	Bands FS3_G
	
	-
	(
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 for Channel 1 +1dB)
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	dB
	-4
	0.09 Note9
	-4.96

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-121
	-

	
	Bands TDD_C
	
	-120
	

	
	Bands TDD_E
	
	-119
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +8dB)
	(RSRP for Cell 1 +4.8dB)

	IoNote4
	Bands TDD_A
	5MHz: dBm/4.5MHz
10MHz: dBm/9MHz
20MHz: dBm/18MHz
	-87.76 +10log(NRB,c/50)
	-

	
	Bands TDD_C
	
	-86.76 +10log(NRB,c/50)
	

	
	Bands TDD_E
	
	-85.76 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +5.51dBNote9 +10log(NRB channel2 / NRB channel 1))
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	dB
	-4
	3
	-0.2

	Propagation condition
	-
	AWGN

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
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 3:
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 
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 to be fulfilled.

Note 4:
RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 6:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 7:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section A.3.6.1.

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.

Note 9:
The value is corresponding to DRS transmission through LBT operation in Cell3.


Table 9.1.56.5-2: RSRP TDD Intra frequency absolute accuracy requirements for the reported values

	Parameter
	Test 1

	Band of Cell 1 on Primary Component Carrier
	Bands TDD_A
	Bands TDD_C 
	Bands TDD_E 

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_18
	RSRP_19
	RSRP_20

	Highest reported value (Cell 3)
	RSRP_31
	RSRP_32
	RSRP_33

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_13
	RSRP_14
	RSRP_15

	Highest reported value (Cell 3)
	RSRP_35
	RSRP_36
	RSRP_37


Table 9.1.56.5-3: RSRP TDD Inter frequency relative accuracy requirements for the reported values

	
	Test 1

	
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_x -3

	Highest reported value (Cell 3)
	RSRP_x + 12

	Lowest reported value (Cell 3)
	RSRP_y – 8

	Highest reported value (Cell 3)
	RSRP_y + 1

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_x – 4

	Highest reported value (Cell 3)
	RSRP_x + 14

	Lowest reported value (Cell 3)
	RSRP_y – 8

	Highest reported value (Cell 3)
	RSRP_y + 1

	RSRP_x is the reported value of Cell 1
RSRP_y is the reported value of Cell 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
<< Unchanged sections omitted >>
9.1.60
FS3 Absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal with FDD PCell
9.1.60.1
Test purpose

The purpose of this test is to verify that CSI- RSRP measurement accuracy is within the specified limits. This test will verify the absolute intra-frequency CSI-RSRP accuracy requirements of the SCells defined in TS 36.133 Section 9.1.18.4.4 for intra-frequency measurements under FS3, and the relative intra-frequency CSI-RSRP accuracy requirements between SCells defined in TS 36.133 section 9.1.18.4.5.
9.1.60.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support DL LAA
9.1.60.3
Minimum conformance requirements

In this clause, absolute CSI-RSRP measurement accuracy requirements in discovery signal occasions apply to a cell or TP on a serving carrier frequency operating under frame structure 3.
The accuracy requirements in Table 9.1.60.3-1 are valid under the following conditions:


CSI reference signals in discovery signal occasions are transmitted on one antenna port only from each TP, 


Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.


CSI-RSRP is as specified in 36.133 Annex B.3.21.3 for a corresponding Band.


The discovery signal occasion does not contain any MBSFN subframe and contains at least two CSI REs per resource block within the measured bandwidth in two adjacent slots of the same subframe or different subframes.

Table 9.1.60.3-1: Intra-frequency absolute CSI-RSRP measurement accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI

Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(0 dB
	FS3_G
	-118
	N/A
	-70

	(8
	(11
	(0 dB
	FS3_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in TS 36.133 Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in TS 36.133 Section 3.5.


In this section, the relative CSI-RSRP measurement is defined as the CSI-RSRP measured from one cell or TP compared to the CSI-RSRP measured on the same frequency from another cell or from another TP operating under frame structure 3. If two TPs are compared, they may belong to the same or different cells.
The accuracy requirements in Table 9.1.60.3-2 are valid under the following conditions:


CSI reference signals in discovery signal occasions are transmitted on one antenna port only from each TP. 


Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.


CSI-RSRP is as specified in 36.133 Annex B.3.22.3 for a corresponding Band.


The discovery signal occasion does not contain any MBSFN subframe and contains at least two CSI REs per resource block within the measured bandwidth in two adjacent slots of the same subframe or different subframes.

Table 9.1.60.3-2: Intra-frequency relative CSI-RSRP measurement accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI

Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	( 0 dB
	FS3_G
	-118
	-50

	(3
	(3
	( 0 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter CSI Ês/Iot is the minimum CSI Ês/Iot of the pair of cells or TPs to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in TS 36.133 Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in TS 36.133 Section 3.5.


The reporting range of CSI-RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.60.3-3. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.60.3-3: CSI-RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	CSI_RSRP_00
	CSI_RSRP ( -140
	dBm

	CSI_RSRP_01
	-140 ( CSI_RSRP < -139
	dBm

	CSI_RSRP_02
	-139 ( CSI_RSRP < -138
	dBm

	…
	…
	…

	CSI_RSRP_95
	-46 ( CSI_RSRP < -45
	dBm

	CSI_RSRP_96
	-45 ( CSI_RSRP < -44
	dBm

	CSI_RSRP_97
	-44 ( CSI_RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.18.4.1, 9.1.18.4.4, 9.1.18.4.5 and A.9.1.60.

9.1.60.4
Test description

9.1.60.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.1.60.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.1.60.4.3.

4.
Cell 1 is PCell on the primary component carrier, Cell 2 using FS3 is SCell on the secondary component carrier and activated, and Cell 3 using FS3 is the neighbouring cell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.1.60.4.2
Test procedure

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCell according to Annex C.0, C.1 and C.2 for all downlink physical channels.

3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2)

5.  Set the parameters according to Table 9.1.60.5-1 as appropriate. Propagation conditions are set according to Annex B clauses B.1.

6.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported CSI-RSRP values in periodical MeasurementReport messages. 

The reported CSI-RSRP value of Cell 2 reported by the UE is compared to actual CSI-RSRP value according to Table 9.1.60.5-2. This counts as a Pass or Fail for the event “Cell 2”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. 

The reported CSI-RSRP value of Cell 3 reported by the UE is compared to actual CSI-RSRP value according to Table 9.1.60.5-2. This counts as a Pass or Fail for the event “Cell 3”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. 

The reported CSI-RSRP value of Cell 3 is compared to the reported CSI-RSRP value of Cell 2 for each MeasurementReport message according to Table 9.1.60.5-3. This counts as a Pass or Fail for the event “Cell 2-3”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.

10.
SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events “Cell 2”, “Cell 3” and “Cell 2-3” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.1.60.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 9.1.60.4.3-1: Common Exception message
	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.3.5-3

Table H.3.8-3

Table H.3.8-4

Table H.3.8-5


Table 9.1.60.4.3-2: MeasDS-Config-DEFAULT-PCell: Additional CSI-RSRP FDD Carrier Aggregation accuracy test requirement for PCell

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1B: MeasDS-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12
	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationFDD-r12
	1
	
	

	    }
	
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF SEQUENCE {
	1 entry
	
	

	      MeasCSI-RS-Config-r12 SEQUENCE {
	
	
	

	        measCSI-RS-Id-r12
	1
	
	

	        physCellId-r12
	PhysCellId of Cell 1
	INTEGER(0..503)
	

	        scramblingIdentity-r12
	0
	
	

	        resourceConfig-r12
	2
	
	

	        subframeOffset-r12
	0
	
	

	        csi-RS-IndividualOffset-r12
	dB0
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.1.60.4.3-3: MeasDS-Config-DEFAULT-SCell: Additional CSI-RSRP FDD Carrier Aggregation accuracy test requirement for SCell

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1B: MeasDS-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12
	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	1
	
	

	    }
	
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF SEQUENCE {
	1 entry
	
	

	      MeasCSI-RS-Config-r12[0] SEQUENCE {
	
	
	

	        measCSI-RS-Id-r12
	1
	
	

	        physCellId-r12
	PhysCellId of Cell 2
	INTEGER(0..503)
	

	        scramblingIdentity-r12
	0
	
	

	        resourceConfig-r12
	4
	
	

	        subframeOffset-r12
	0
	
	

	        csi-RS-IndividualOffset-r12
	dB0
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 9.1.60.4.3-4: MeasResults-PCell: Additional CSI-RSRP FDD Carrier Aggregation accuracy test requirement for PCell

	 Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultCSI-RS-List-r12 SEQUENCE (SIZE(1..maxCellReport)) OF SEQUENCE {
	
	
	

	      MeasResultCSI-RS-r12 SEQUENCE {
	
	
	

	         measCSI-RS-Id-r12
	1
	Cell 1
	

	         csi-RSRP-Result-r12
	INTEGER(0..97)
	Set according to specific test
	

	}
	
	
	

	   }
	
	
	

	 }
	
	
	


Table 9.1.60.4.3-5: MeasResults-SCell: Additional CSI-RSRP FDD Carrier Aggregation accuracy test requirement for SCell

	 Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	2
	
	

	   measResultPCell EQUENCE {
	
	
	

	     rsrpResult
	INTEGER(0..97)
	
	

	     rsrqResult
	INTEGER(0..34)
	
	

	   }
	
	
	

	   measResultCSI-RS-List-r12 SEQUENCE (SIZE(1..maxCellReport)) OF SEQUENCE {
	
	
	

	      MeasResultCSI-RS-r12[0] SEQUENCE {
	
	
	

	         measCSI-RS-Id-r12
	1
	Cell 2
	

	         csi-RSRP-Result-r12
	INTEGER(0..97)
	Set according to specific test
	

	}
	
	
	

	   }
	
	
	

	 }
	
	
	


9.1.60.5
Test requirement

Table 9.1.60.5-1 defines the primary level settings including test tolerances for all tests.

The CSI-RSRP intra frequency with FDD PCell and FS3 SCells absolute accuracy shall meet the reported values test requirements in Table 9.1.60.5-2.

The CSI-RSRP intra frequency with FDD PCell and FS3 SCells relative accuracy shall meet the reported values test requirements in Table 9.1.60.5-3.

Table 9.1.60.5-1: CSI-RSRP carrier aggregation test parameters with FDD PCell and FS3 SCells
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	Frame structure
	
	FDD
	FS3
	FS3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel
	MHz
	5 MHz:

NRB,c = 25

10 MHz:

 NRB,c = 50

20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100

	Timing offset to Cell 1
	(s
	-
	0
	3

	Uplink/downlink configuration
	
	-
	Note10
	Note10

	Time alignment error relative to cell 1 Note 11
	
	-
	( TAE
	-

	DMTC period
	ms
	-
	40
	40

	DMTC period offset
	ms
	-
	10
	10

	Discovery signal occasion duration
	ms
	-
	1
	1

	CSI-RS resource configuration
	
	-
	4
	6

	CSI-RS periodicity
	ms
	-
	10
	10

	CSI-RS subframe offset
	ms
	-
	0
	0

	CSI-RS individual offset[2]
	dB
	-
	0
	0

	CSI-RS muting
	
	-
	Enable
	Enable

	LBT model
	
	-
	-
	C.3.5

	Measurement bandwidth
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	5 MHz: 10—15

10 MHz: 22—27

20 MHz: 47—52
	47—52
	47—52

	PDSCH Reference measurement channel defined in A.1
	
	5 MHz: R.5 FDD 

10 MHz: R.0 FDD

20 MHz: R.4 FDD
	R.0 FS3
	R.0 FS3

	PDSCH allocation
	
[image: image98.wmf]PRB

n


	5 MHz: 7-17

10 MHz: 13-36

20 MHz: 38-61
	38—61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2
	
	5 MHz: R.11 FDD 

10 MHz: R.6 FDD

20 MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in D.1 and D.2
	
	5 MHz: OP.15 FDD 

10 MHz: OP.1 FDD

20 MHz: OP.11 FDD
	OP.7 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
	
	
	
	

	p-C-r10[2]
	dB
	-6
	-6
	-6.8
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N

Note2
	Bands FDD_A
	dBm/15 kHz
	-117
	-
	-

	
	Bands FDD_B
	
	-116.5
	
	

	
	Bands FDD_C
	
	-116
	
	

	
	Bands FDD_D
	
	-115.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-115
	
	

	
	Bands FDD_G 
	
	-114
	
	

	
	Bands FDD_H
	
	-113.5
	
	

	
	Bands FS3_G
	
	-
	

(
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Ê


	dB
	-4
	0.46
	-5.76

	CSI-RS
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Ê


	dB
	-
	6.46
	1.04

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-121
	-
	-

	
	Bands FDD_B
	
	-120.5
	
	

	
	Bands FDD_C
	
	-120
	
	

	
	Bands FDD_D
	
	-119.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-119
	
	

	
	Bands FDD_G
	
	-118
	
	

	
	Bands FDD_H
	
	-117.5
	
	

	
	Bands FS3_G
	
	-
	RSRP for Cell 1 + 8 dB)
	RSRP for Cell 1 + 4 dB)

	CSI-RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-115
	-
	-

	
	Bands FDD_B
	
	-114.5
	
	

	
	Bands FDD_C
	
	-114
	
	

	
	Bands FDD_D
	
	-113.5
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	-113
	
	

	
	Bands FDD_G
	
	-112
	
	

	
	Bands FDD_H
	
	-111.5
	
	

	
	Bands FS3_G
	
	-
	CSI-RSRP for Cell 1 + 8 dB)
	CSI-RSRP for Cell 1 + 4.8 dB)

	IoNote3
	Bands FDD_A
	dBm/ BWchannel
	-87.76+10log(NRB,c/50)
	-
	-

	
	Bands FDD_B
	
	-87.26+10log(NRB,c/50)
	
	

	
	Bands FDD_C
	
	-86.76+10log(NRB,c/50)
	
	

	
	Bands FDD_D
	
	-86.26+10log(NRB,c/50)
	
	

	
	Bands FDD_E, FDD_F Note 6 
	
	-85.76 +10log(NRB,c/50)
	
	

	
	Bands FDD_G
	
	-84.76 +10log(NRB,c/50)
	
	

	
	Bands FDD_H
	
	-84.26 +10log(NRB,c/50)
	
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 + 5.33 dB +10log

(NRB channel2 / NRB channel 1))

	CRS
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	dB
	-4
	3
	-1

	CSI-RS
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	dB
	-
	9
	5.8

	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	-
	1x2
	1x2
	1x2

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
[image: image105.wmf]oc
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 to be fulfilled.
Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 4:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 6:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz.

Note 7:
Void

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
DMTC configurations are provided to the UE in the measDS-Config (in TS 36.331) before the beginning of the test.

Note 10:
Downlink only configuration

Note 11:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


Table 9.1.60.5-2: CSI-RSRP Intra frequency with FDD PCell and FS3 SCells absolute accuracy requirements for the reported values

	
	Event
	Operating band of Cell 1

	
	
	Bands FDD_A
	Bands FDD_B
	Bands FDD_C
	Bands FDD_D
	Bands FDD_E, FDD_F
	Bands FDD_G
	Bands FDD_H

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 2
	CSI_RSRP_27
	CSI_RSRP_28
	CSI_RSRP_28
	CSI_RSRP_29
	CSI_RSRP_29
	CSI_RSRP_30
	CSI_RSRP_31

	Highest reported value (Cell 2)
	
	CSI_RSRP_40
	CSI_RSRP_40
	CSI_RSRP_41
	CSI_RSRP_41
	CSI_RSRP_42
	CSI_RSRP_43
	CSI_RSRP_43

	Lowest reported value (Cell 3)
	Cell 3
	CSI_RSRP_24
	CSI_RSRP_25
	CSI_RSRP_25
	CSI_RSRP_26
	CSI_RSRP_26
	CSI_RSRP_27
	CSI_RSRP_28

	Highest reported value (Cell 3)
	
	CSI_RSRP_36
	CSI_RSRP_37
	CSI_RSRP_37
	CSI_RSRP_38
	CSI_RSRP_38
	CSI_RSRP_39
	CSI_RSRP_40

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 2
	CSI_RSRP_23
	CSI_RSRP_23
	CSI_RSRP_24
	CSI_RSRP_24
	CSI_RSRP_25
	CSI_RSRP_26
	CSI_RSRP_26

	Highest reported value (Cell 2)
	
	CSI_RSRP_44
	CSI_RSRP_45
	CSI_RSRP_45
	CSI_RSRP_46
	CSI_RSRP_46
	CSI_RSRP_47
	CSI_RSRP_48

	Lowest reported value (Cell 3)
	Cell 3
	CSI_RSRP_20
	CSI_RSRP_20
	CSI_RSRP_21
	CSI_RSRP_21
	CSI_RSRP_22
	CSI_RSRP_23
	CSI_RSRP_23

	Highest reported value (Cell 3)
	
	CSI_RSRP_41
	CSI_RSRP_41
	CSI_RSRP_42
	CSI_RSRP_42
	CSI_RSRP_43
	CSI_RSRP_44
	CSI_RSRP_44


Table 9.1.60.5-3: CSI-RSRP Intra frequency with FDD PCell and FS3 SCells relative accuracy requirements for the reported values

	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 2-3
	CSI_RSRP_Cell 2 - 7

	Highest reported value (Cell 3)
	
	CSI_RSRP_Cell 2 - 1

	Extreme Conditions 

	Lowest reported value (Cell 3)
	Cell 2-3
	CSI_RSRP_Cell 2 - 8

	Highest reported value (Cell 3)
	
	CSI_RSRP_Cell 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

9.1.61
FS3 Absolute and relative CSI-RSRP accuracies in CSI-RS based discovery signal with TDD PCell
9.1.61.1
Test purpose

The purpose of this test is to verify that CSI- RSRP measurement accuracy is within the specified limits. This test will verify the absolute intra-frequency CSI-RSRP accuracy requirements of the SCells defined in TS 36.133 Section 9.1.18.4.4 for intra-frequency measurements under FS3, and the relative intra-frequency CSI-RSRP accuracy requirements between SCells defined in TS 36.133 section 9.1.18.4.5.
9.1.61.2
Test applicability
This test case applies to all types of E-UTRA UE release 13 and forward that support DL LAA
9.1.61.3
Minimum conformance requirements

In this clause, absolute CSI-RSRP measurement accuracy requirements in discovery signal occasions apply to a cell or TP on a serving carrier frequency operating under frame structure 3.
The accuracy requirements in Table 9.1.61.3-1 are valid under the following conditions:


CSI reference signals in discovery signal occasions are transmitted on one antenna port only from each TP, 


Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.


CSI-RSRP is as specified in 36.133 Annex B.3.21.3 for a corresponding Band.


The discovery signal occasion does not contain any MBSFN subframe and contains at least two CSI REs per resource block within the measured bandwidth in two adjacent slots of the same subframe or different subframes.

Table 9.1.61.3-1: Intra-frequency absolute CSI-RSRP measurement accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI

Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(4.5
	(9
	(0 dB
	FS3_G
	-118
	N/A
	-70

	(8
	(11
	(0 dB
	FS3_G
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in TS 36.133 Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in TS 36.133 Section 3.5.


In this section, the relative CSI-RSRP measurement is defined as the CSI-RSRP measured from one cell or TP compared to the CSI-RSRP measured on the same frequency from another cell or from another TP operating under frame structure 3. If two TPs are compared, they may belong to the same or different cells.
The accuracy requirements in Table 9.1.61.3-2 are valid under the following conditions:


CSI reference signals in discovery signal occasions are transmitted on one antenna port only from each TP. 


Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.


CSI-RSRP is as specified in 36.133 Annex B.3.22.3 for a corresponding Band.


The discovery signal occasion does not contain any MBSFN subframe and contains at least two CSI REs per resource block within the measured bandwidth in two adjacent slots of the same subframe or different subframes.

Table 9.1.61.3-2: Intra-frequency relative CSI-RSRP measurement accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	CSI

Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(2
	(3
	( 0 dB
	FS3_G
	-118
	-50

	(3
	(3
	( 0 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter CSI Ês/Iot is the minimum CSI Ês/Iot of the pair of cells or TPs to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in TS 36.133 Sections B.4.2 and B.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in TS 36.133 Section 3.5.


The reporting range of CSI-RSRP is defined from -140 dBm to -44 dBm with 1 dB resolution.

The mapping of measured quantity is defined in Table 9.1.61.3-3. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.61.3-3: CSI-RSRP measurement report mapping

	Reported value
	Measured quantity value
	Unit

	CSI_RSRP_00
	CSI_RSRP ( -140
	dBm

	CSI_RSRP_01
	-140 ( CSI_RSRP < -139
	dBm

	CSI_RSRP_02
	-139 ( CSI_RSRP < -138
	dBm

	…
	…
	…

	CSI_RSRP_95
	-46 ( CSI_RSRP < -45
	dBm

	CSI_RSRP_96
	-45 ( CSI_RSRP < -44
	dBm

	CSI_RSRP_97
	-44 ( CSI_RSRP
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.18.4.1, 9.1.18.4.4, 9.1.18.4.5 and A.9.1.61.
9.1.61.4
Test description

9.1.61.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.1.61.5-1 as defined in TS 36.508 [7] clause 4.3.1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.42 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.1.61.4.3.

4.
Cell 1 is PCell on the primary component carrier, Cell 2 using FS3 is SCell on the secondary component carrier and activated, and Cell 3 using FS3 is the neighbouring cell on the secondary component carrier. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.
9.1.61.4.2
Test procedure

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCell according to Annex C.0, C.1 and C.2 for all downlink physical channels.

3.
The SS shall configure SCell (Cell 2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [11], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133 [4], clauses 8.3.3.2)

5.  Set the parameters according to Table 9.1.61.5-1 as appropriate. Propagation conditions are set according to Annex B clauses B.1.

6.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported CSI-RSRP values in periodical MeasurementReport messages. 

The reported CSI-RSRP value of Cell 2 reported by the UE is compared to actual CSI-RSRP value according to Table 9.1.61.5-2. This counts as a Pass or Fail for the event “Cell 2”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. 

The reported CSI-RSRP value of Cell 3 reported by the UE is compared to actual CSI-RSRP value according to Table 9.1.61.5-2. This counts as a Pass or Fail for the event “Cell 3”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. 

The reported CSI-RSRP value of Cell 3 is compared to the reported CSI-RSRP value of Cell 2 for each MeasurementReport message according to Table 9.1.61.5-3. This counts as a Pass or Fail for the event “Cell 2-3”. If the UE fails to report the measurement value for Cell 2, the number of failed iterations is increased by one.

10.
SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.
Each of the events “Cell 2”, “Cell 3” and “Cell 2-3” is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If all events pass for each scenario, the test passes. If one event fails, the test fails.
9.1.61.4.3
Message contents

Message contents are the same as in Clause 9.1.60.4.3 but replacing Table 9.1.60.4.3-2 with the following table:

Table 9.1.61.4.3-1: MeasDS-Config-DEFAULT-PCell: Additional CSI-RSRP FDD Carrier Aggregation accuracy test requirement for PCell

	Derivation Path: TS 36.508 [7] clause 4.6.6, Table 4.6.6-1B: MeasDS-Config-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12
	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	      durationTDD-r12
	1
	
	

	    }
	
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF SEQUENCE {
	1 entry
	
	

	      MeasCSI-RS-Config-r12 SEQUENCE {
	
	
	

	        measCSI-RS-Id-r12
	1
	
	

	        physCellId-r12
	PhysCellId of Cell 1
	INTEGER(0..503)
	

	        scramblingIdentity-r12
	0
	
	

	        resourceConfig-r12
	2
	
	

	        subframeOffset-r12
	0
	
	

	        csi-RS-IndividualOffset-r12
	dB0
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.1.61.5
Test requirement

Table 9.1.61.5-1 defines the primary level settings including test tolerances for all tests.

The CSI-RSRP intra frequency with TDD PCell and FS3 SCells absolute accuracy shall meet the reported values test requirements in Table 9.1.61.5-2.

The CSI-RSRP intra frequency with TDD PCell and FS3 SCells relative accuracy shall meet the reported values test requirements in Table 9.1.61.5-3.

Table 9.1.61.5-1: CSI-RSRP carrier aggregation test parameters with TDD PCell and FS3 SCells
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	Frame structure
	
	TDD
	FS3
	FS3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz:

NRB,c = 25

10MHz:

NRB,c = 50

20MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100
	20 MHz:

NRB,c = 100

	Timing offset to Cell1
	(s
	-
	0
	3

	Special subframe configurationNote1
	
	6
	Note10
	Note10

	Uplink/downlink configuration Note1
	
	1
	Note10
	Note10

	Time alignment error relative to cell 1 Note 11
	
	-
	( TAE
	-

	DMTC period
	ms
	-
	40
	40

	DMTC period offset
	ms
	-
	10
	10

	Discovery signal occasion duration
	ms
	-
	1
	1

	CSI-RS resource configuration
	
	-
	4
	6

	CSI-RS periodicity
	ms
	-
	10
	10

	CSI-RS subframe offset
	ms
	-
	0
	0

	CSI-RS individual offset[2]
	dB
	-
	0
	0

	CSI-RS muting
	
	-
	Enable
	Enable

	LBT model
	
	-
	-
	C.3.5

	Measurement bandwidth
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	5 MHz: 10—15

10 MHz: 22—27

20 MHz: 47—52
	47—52
	47—52

	PDSCH Reference measurement channel defined in A.1
	
	5 MHz: R.4 TDD

10 MHz: R.0 TDD

20 MHz: R.3 TDD
	R.0 FS3
	R.0 FS3

	PDSCH allocation
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	5 MHz: 7-17

10 MHz: 13-36

20 MHz: 38-61
	38—61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.2
	
	5 MHz: R.11 TDD

10 MHz: R.6 TDD

20 MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in D.2
	
	5 MHz: OP.9 TDD

10 MHz: OP.1 TDD

20 MHz: OP.7 TDD
	OP.7 TDD
	OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RANote1
	
	
	
	

	OCNG_RBNote 
	
	
	
	

	p-C-r10[2]
	dB
	-6
	-6
	-6
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	-116
	
	

	
	Bands TDD_E
	
	-115
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	-
	

(
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	-
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	RSRPNote3
	Bands TDD_A
	dBm/15 kHz
	-121
	-
	-

	
	Bands TDD_C
	
	-120
	
	

	
	Bands TDD_E
	
	-119
	
	

	
	Bands FS3_G
	
	-
	RSRP for Cell 1 + 8 dB)
	RSRP for Cell 1 + 4 dB) 

	CSI-RSRPNote3
	Bands TDD_A
	dBm/15 kHz
	-115
	-
	-

	
	Bands TDD_C
	
	-114
	
	

	
	Bands TDD_E
	
	-113
	
	

	
	Bands FS3_G
	
	-
	CSI-RSRP for Cell 1 + 8 dB)
	CSI-RSRP for Cell 1 + 4.8 dB)

	IoNote3
	Bands TDD_A
	dBm/ BWchannel
	-87.76+10log(NRB,c/50)
	-
	-

	
	Bands TDD_C
	
	-86.76+10log(NRB,c/50)
	
	

	
	Bands TDD_E 
	
	-85.76 +10log(NRB,c/50)
	
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 + 5.33 dB +10log

(NRB channel2 / NRB channel 1))
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	-
	9
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	Propagation condition
	-
	AWGN
	AWGN
	AWGN

	Antenna Configuration
	-
	1x2
	1x2
	1x2

	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 
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 to be fulfilled.
Note 3:
Es/Iot, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. Io levels are calculated in CRS symbols of measurement subframe.
Note 4:
RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 6:
Void

Note 7:
Void

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
DMTC configurations are provided to the UE in the measDS-Config (in TS 36.331) before the beginning of the test.

Note 10:
Downlink only configuration

Note 11:
Time alignment error (TAE) as specified in TS 36.104 [30] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


Table 9.1.61.5-2: CSI-RSRP Intra frequency with TDD PCell and FS3 SCells absolute accuracy requirements for the reported values

	
	Event
	Operating band of Cell 1

	
	
	Bands TDD_A
	Bands FDD_C
	Bands TDD_E

	Normal Conditions

	Lowest reported value (Cell 2)
	Cell 2
	CSI_RSRP_27
	CSI_RSRP_28
	CSI_RSRP_29

	Highest reported value (Cell 2)
	
	CSI_RSRP_40
	CSI_RSRP_41
	CSI_RSRP_42

	Lowest reported value (Cell 3)
	Cell 3
	CSI_RSRP_24
	CSI_RSRP_25
	CSI_RSRP_26

	Highest reported value (Cell 3)
	
	CSI_RSRP_36
	CSI_RSRP_37
	CSI_RSRP_38

	Extreme Conditions

	Lowest reported value (Cell 2)
	Cell 2
	CSI_RSRP_23
	CSI_RSRP_24
	CSI_RSRP_25

	Highest reported value (Cell 2)
	
	CSI_RSRP_44
	CSI_RSRP_45
	CSI_RSRP_46

	Lowest reported value (Cell 3)
	Cell 3
	CSI_RSRP_20
	CSI_RSRP_21
	CSI_RSRP_22

	Highest reported value (Cell 3)
	
	CSI_RSRP_41
	CSI_RSRP_42
	CSI_RSRP_43


Table 9.1.61.5-3: CSI-RSRP Intra frequency with TDD PCell and FS3 SCells relative accuracy requirements for the reported values

	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 2-3
	CSI_RSRP_Cell 2 - 7

	Highest reported value (Cell 3)
	
	CSI_RSRP_Cell 2 - 1

	Extreme Conditions 

	Lowest reported value (Cell 3)
	Cell 2-3
	CSI_RSRP_Cell 2 - 8

	Highest reported value (Cell 3)
	
	CSI_RSRP_Cell 2


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

9.2
RSRQ

<< Unchanged sections omitted >>
9.2.51
FS3 Intra frequency absolute and relative RSRQ accuracies with FDD PCell

9.2.51.1
Test purpose

The purpose of this test is to verify that the FDD intra frequency RSRQ absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRQ accuracy requirement of the secondary component carrier defined in clause 9.1.19.2 of TS 36.133. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in Clause 9.1.19.4 of TS 36.133.
9.2.51.2
Test applicability

This test applies to all types of E-UTRA FDD and TDD FS3 UE Release 13 and forward that support CA with FDD as PCell.

9.2.51.3
Minimum conformance requirements

The requirements in this section are for the measurements on cells of E-UTRA carriers operated under frame structure 3 on one SCC.

Absolute RSRQ measurements of cells on SCC shall meet the intra-frequency absolute accuracy requirements in Section 9.1.18.3.4 in TS 36.133.

The accuracy requirements in Table 9.2.51.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.21.2 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.2.51.3-1: RSRQ intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(4
	(-3 dB
	FS3_G
	-118
	-50

	(3.5
	(4
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.


The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.51.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex I.3.24.2 for a corresponding Band.
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The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.2.51.3-1: RSRQ inter-frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(3
	(4
	(-3 dB
	FS3_G
	-118
	-50

	(4
	(4
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.1.7-1. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.1.7-1: RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ ( -34
	dB

	RSRQ_-29
	-34 ( RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5 ( RSRQ < -20
	dB

	RSRQ_-01
	-20 ( RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	dB

	…
	…
	…

	RSRQ_32
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3 ( RSRQ
	dB

	RSRQ_35
	-3 ( RSRQ < -2.5
	dB

	RSRQ_36
	-2.5 ( RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2 ( RSRQ < 2.5
	dB

	RSRQ_46
	2.5 ( RSRQ
	dB


NOTE 2: The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in TS 36.306 [14].
The normative reference for this requirement is TS 36.133 [4] clauses 9.1.19.2, 9.1.19.3 and A.9.2.51.

9.2.51.4
Test description

9.2.51.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-2 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.51.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.2.51.4.3.

4.
Cell 1 is PCell in FDD on the primary component carrier, Cell 2 is SCell on SCC1 with frame structure 3, and Cell 3 is a neighbouring cell on the same CC as Cell2. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

9.2.51.4.2
Test procedure

In this test case, Cell1 is PCell on the primary component carrier, Cell2 is SCell on the secondary component carrier with frame structure 3 and activated, and Cell3 is the neighbouring cell on the same secondary component carrier of Cell2. The test parameters are given in Table 9.2.51.5-1. The DMTC configuration for Cell2 and Cell3 is provided to the UE in the measDS-Config before the start of the test in test procedure step 8.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure SCell (Cell2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
The SS activates SCC by sending the MAC-CE according to TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [4] clause 8.3.3.2.

5.
Set the parameters according to Table 9.2.51.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.

6.
The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

8.
The UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages.

The reported RSRQ values for Cell 3 by the UE are compared to the actual RSRQ values according to Table 9.2.51.5-2. This counts respectively as a Pass or Fail for the events “Cell 3”. If the UE fails to report the measurement value for Cell 1, the number of failed iterations for the respective event ”Cell 3” is increased by one.

The reported RSRQ values for Cell3 are compared to the reported RSRQ value for other cells for each MeasurementReport message according to Table 9.2.51.5-3. These count respectively as a Pass or Fail for the event “Cell 1-3”. If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.

10.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

Each of the events “Cell 3”, “Cell 1-3”, is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If both events pass for each scenario, the test passes. If one event fails, the test fails.

9.2.51.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.51.4.3-1: Common Exception messages for FDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirements
	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.3.5-4

Table H.4.1-5

Table H.4.2-1


Table 9.2.51.4.3-2: MeasDS-Config: Additional Exception messages for FDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirement
	Derivation Path: 36.508, clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      Ms40-r12

	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	
	1
	
	LAA SCell

	    }
	
	
	

	    measCSI-RS-ToRemoveList-r12
	Not present
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Config-r12 {
	
	
	

	      
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.51.5
Test requirement

Table 9.2.51.5-1 defines the primary level settings including test tolerances for all tests.

The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.51.5-2.

The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.51.5-3.

Table 9.2.51.5-1: Test parameters for FDD RSRQ accuracies of Scell with FS3
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model 
	
	N/A
	N/A
	C.3.5

	Timing offset to cell1
	(s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
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	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.5 FDD
10MHz: R.0 FDD
20MHz: R.4 FDD
	R.0 FS3
	-

	PDSCH allocation
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	5MHz:

7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.15 FDD
10MHz: OP.1 FDD
20MHz: OP.11 FDD
	[TBD]
	[TBD]

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note1
	
	
	
	

	OCNG_RB Note1
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Note2
	Bands FDD_A
	dBm/15 kHz
	-119.5
	-

	
	Bands FDD_B
	
	-119
	

	
	Bands FDD_C
	
	-118.5
	

	
	Bands FDD_D
	
	-118
	

	
	Bands FDD_E, FDD_F Note 6
	
	-117.5
	

	
	Bands FDD_G
	
	-116.5
	

	
	Bands FDD_H
	
	-116
	

	
	Bands FS3_G
	
	-
	[(
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 for Channel 1 +3.5dB)]
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	dB
	-4
	-5.54Note9
	-5.16

	RSRPNote3
	Bands FDD_A
	dBm/15 kHz
	-123.5
	-

	
	Bands FDD_B
	
	-123
	

	
	Bands FDD_C
	
	-122.5
	

	
	Bands FDD_D
	
	-122
	

	
	Bands FDD_E, FDD_F Note 6
	
	-121.5
	

	
	Bands FDD_G
	
	-120.5
	

	
	Bands FDD_H
	
	-120
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +3.8dB)
	(RSRP for Cell 1 +3.8dB)

	RSRQNote3
	Bands FDD_A
	dBm/15 kHz
	-16.25
	-

	
	Bands FDD_B
	
	
	

	
	Bands FDD_C
	
	
	

	
	Bands FDD_D
	
	
	

	
	Bands FDD_E, FDD_F Note 6
	
	
	

	
	Bands FDD_G
	
	
	

	
	Bands FDD_H
	
	
	

	
	Bands FS3_G
	
	-
	-17.40Note9
	-17.10

	IoNote3
	Bands FDD_A
	5MHz: dBm/4.5MHz 

10MHz: dBm/9MHz

20MHz: dBm/18MHz
	-90.26 +10log(NRB,c/50)
	-

	
	Bands FDD_B
	
	-89.76 +10log(NRB,c/50)
	

	
	Bands FDD_C
	
	-89.26 +10log(NRB,c/50)
	

	
	Bands FDD_D
	
	-88.76 +10log(NRB,c/50)
	

	
	Bands FDD_E, FDD_F Note 6
	
	-88.26 +10log(NRB,c/50)
	

	
	Bands FDD_G
	
	-87.26 +10log(NRB,c/50)
	

	
	Bands FDD_H
	
	-86.76 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +4.59dBNote9)
	(Io for Channel 1 +4.59dB)
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	dB
	-4
	-4
	-3.7

	Propagation condition
	-
	AWGN

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

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
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 to be fulfilled.
Note 3:
RSRP, RSRQ and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves. 

Note 4:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 6:
For Band 26, the tests shall be performed with the carrier frequency of the assigned E-UTRA channel bandwidth within 865-894 MHz
Note 7:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section C.3.3.1.

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
The value is corresponding to DRS transmission through LBT operation in Cell3.


Table 9.2.51.5-2: RSRQ absolute accuracy requirements for the reported values for FDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 3
	RSRQ_0

	Highest reported value Cell 1)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 3
	RSRQ_0

	Highest reported value Cell 1)
	
	RSRQ_15


Table 9.2.51.5-3: RSRQ relative accuracy requirements for the reported values for FDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 9

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell 1 + 9

	RSRQ_x is the reported value of Cell 1


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

9.2.52
FS3 Intra frequency absolute and relative RSRQ accuracies with TDD PCell

9.2.52.1
Test purpose

The purpose of this test is to verify that the TDD intra frequency RSRQ absolute and relative measurement accuracies in carrier aggregation with frame structure 3 in the configured DMTC occasion are within the specified limits. This test will verify the absolute RSRQ accuracy requirement of the secondary component carrier defined in clause 9.1.19.2 of TS 36.133. The test will also verify the primary and secondary component carrier relative RSRQ accuracy requirement defined in Clause 9.1.19.4 of TS 36.133.
9.2.52.2
Test applicability

This test applies to all types of E-UTRA TDD and TDD FS3 UE Release 13 and forward that support CA with TDD as PCell.

9.2.52.3
Minimum conformance requirements

The requirements in this section are for the measurements on cells of E-UTRA carriers operated under frame structure 3 on one SCC.

Absolute RSRQ measurements of cells on SCC shall meet the intra-frequency absolute accuracy requirements in Section 9.1.18.3.4 in TS 36.133.

The accuracy requirements in Table 9.2.52.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP|dBm according to Annex B.3.21.2 for a corresponding Band.

The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.2.52.3-1: RSRQ intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(4
	(-3 dB
	FS3_G
	-118
	-50

	(3.5
	(4
	(-6 dB
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.


The relative accuracy of RSRQ in inter frequency case is defined as the RSRQ measured from one cell compared to the RSRQ measured from another cell on a different frequency.
The accuracy requirements in Table 9.2.52.3-1 are valid under the following conditions:

Cell specific reference signals are transmitted either from one, two or four antenna ports.

Conditions defined in TS 36.101 Clause 7.3 for reference sensitivity are fulfilled.

RSRP1,2|dBm according to Annex I.3.24.2 for a corresponding Band.
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The discovery signal occasion does not contain any MBSFN subframe and contains at least four CRS symbols over two adjacent slots.

Table 9.2.52.3-1: RSRQ inter-frequency relative accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot Note 2
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 5
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 4
	dBm/BWChannel

	(3
	(4
	(-3 dB
	FS3_G
	-118
	-50

	(4
	(4
	(-6 dB
	Note 3
	Note 3
	Note 3

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The parameter Ês/Iot is the minimum Ês/Iot of the pair of cells to which the requirement applies.

NOTE 3:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 4:
The condition level is increased by ∆>0, when applicable, as described in Sections I.4.2 and I.4.3.

NOTE 5:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSRQ is defined from -34 dB to 2.5 dB with 0.5 dB resolution.

The mapping of measured quantity is defined in table 9.2.52.3-2. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.2.52.3-2: RSRQ measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSRQ_-30
	RSRQ ( -34
	dB

	RSRQ_-29
	-34 ( RSRQ < -33.5
	dB

	…
	…
	…

	RSRQ_-02
	-20.5 ( RSRQ < -20
	dB

	RSRQ_-01
	-20 ( RSRQ < -19.5
	dB

	RSRQ_00
	RSRQ ( -19.5
	dB

	RSRQ_01
	-19.5 ( RSRQ < -19
	dB

	RSRQ_02
	-19 ( RSRQ < -18.5
	
dB


	…
	…
	…

	RSRQ_32
	-4 ( RSRQ < -3.5
	dB

	RSRQ_33
	-3.5 ( RSRQ < -3
	dB

	RSRQ_34
	-3 ( RSRQ
	dB

	RSRQ_35
	-3 ( RSRQ < -2.5
	dB

	RSRQ_36
	-2.5 ( RSRQ < -2
	dB

	…
	…
	…

	RSRQ_45
	2 ( RSRQ < 2.5
	dB

	RSRQ_46
	2.5 ( RSRQ
	dB


NOTE 2: The ranges from RSRQ_-30 to RSRQ_-01 and from RSRQ_35 to RSRQ_46 apply for the UE who can support extended RSRQ range in TS 36.306 [14].
The normative reference for this requirement is TS 36.133 [4] clauses 9.1.19.2, 9.1.19.3 and A.9.2.52.

9.2.52.4
Test description

9.2.52.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-2 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by UE from Table 9.2.52.5-1 as defined in TS 36.508 [7] clause 4.3.1 for different CA configurations as defined in TS 36.521-1 [10] clause 5.4.2A.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.41 as appropriate for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X3 (without faders on active cells and without neighbour on Pcell) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.2.52.4.3.

4.
Cell 1 is PCell in TDD on the primary component carrier, Cell 2 is SCell on SCC1 with frame structure 3, and Cell 3 is a neighbouring cell on the same CC as Cell2. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test. Cell 2 and Cell 3 shall be powered OFF.

9.2.52.4.2
Test procedure

In this test case, Cell1 is PCell on the primary component carrier, Cell2 is SCell on the secondary component carrier with frame structure 3 and activated, and Cell3 is the neighbouring cell on the same secondary component carrier of Cell2. The test parameters are given in Table 9.2.52.5-1. The DMTC configuration for Cell2 and Cell3 is provided to the UE in the measDS-Config before the start of the test in test procedure step 8.

1.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Configure SCells according to Annex C.0 and C.1 for all downlink physical channels.

3.
The SS shall configure SCell (Cell2) on the SCC as per TS 36.508 [7] clause 5.2A.4.

4.
The SS activates SCC by sending the MAC-CE according to TS 36.321 [11] clauses 5.13 and 6.1.3.8. Wait for at least 2 seconds as per TS 36.133 [4] clause 8.3.3.2.

5.
Set the parameters according to Table 9.2.52.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.

6.
The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit an RRCConnectionReconfigurationComplete message.

8.
The UE shall transmit periodically MeasurementReport messages.

9.
After 10s wait from Step 6, SS shall check the reported RSRQ values in periodical MeasurementReport messages.
The reported RSRQ values for Cell 3 by the UE are compared to the actual RSRQ values according to Table 9.2.52.5-2. This counts respectively as a Pass or Fail for the events “Cell 3”. If the UE fails to report the measurement value for Cell 1, the number of failed iterations for the respective event "Cell 3" is increased by one.
The reported RSRQ values for Cell3 are compared to the reported RSRQ value for other cells for each MeasurementReport message according to Table 9.2.52.5-3. These count respectively as a Pass or Fail for the event "Cell 1-3". If the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one.

10.
The SS shall check the MeasurementReport messages transmitted by the UE until a test verdict has been achieved.

Each of the events “Cell 3”, “Cell 1-3”, is evaluated independently for the statistic, resulting in an event verdict: pass or fail. Each event is evaluated only until the confidence level according to Table G.2.3-1 in Annex G.2 is achieved. Different events may require different times for a verdict.

If both events pass for each scenario, the test passes. If one event fails, the test fails.

9.2.52.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.2.52.4.3-1: Common Exception messages for TDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirements
	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.3.5-4

Table H.4.1-5

Table H.4.2-1


Table 9.2.52.4.3-2: MeasDS-Config: Additional Exception messages for TDD intra frequency absolute and relative RSRQ accuracies for SCell with frame structure 3 test requirement
	Derivation Path: 36.508, clause 4.6.6

	Information Element
	Value/remark
	Comment
	Condition

	MeasDS-Config-DEFAULT ::= CHOICE {
	
	
	

	  release
	NULL
	
	

	  setup SEQUENCE {
	
	
	

	    dmtc-PeriodOffset-r12 CHOICE {
	
	
	

	      ms40-r12

	10
	
	

	    }
	
	
	

	    ds-OccasionDuration-r12 CHOICE {
	
	
	

	
	1
	
	LAA SCell

	    }
	
	
	

	    measCSI-RS-ToRemoveList-r12
	Not present
	
	

	    measCSI-RS-ToAddModList-r12 SEQUENCE (SIZE (1..maxCSI-RS-Meas-r12)) OF MeasCSI-RS-Config-r12 {
	
	
	

	      
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


9.2.52.5
Test requirement

Table 9.2.52.5-1 defines the primary level settings including test tolerances for all tests.

The RSRQ absolute accuracy shall meet the reported values test requirements in Table 9.2.52.5-2.

The RSRQ relative accuracy shall meet the reported values test requirements in Table 9.2.52.5-3.

Table 9.2.52.5-1: Test parameters for TDD RSRQ accuracies of Scell with FS3
	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2
	Cell3

	E-UTRA RF Channel Number
	
	1
	2
	2

	BWchannel 
	MHz
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100
	20
	20

	DMTC period
	ms
	N/A
	40
	40

	DMTC period offset
	
	N/A
	10
	10

	Discovery signal occasion duration
	ms
	N/A
	1
	1

	LBT model
	
	N/A
	N/A
	C.3.5

	Special subframe configurationNote1
	
	6
	N/A
	N/A

	Uplink/downlink configurationNote1
	
	1
	N/A
	N/A

	Timing offset to cell1
	(s
	-
	0
	3

	Time alignment error between cell 2 and cell 1
	
	-
	( Time alignment error as specified in 3GPP TS 36.104 [30] clause 6.5.3.1.
	-

	Measurement bandwidth
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	5MHz:  10-15
10MHz: 22-27
20MHz: 47-52
	47-52
	47-52

	PDSCH Reference measurement channel defined in A.3.1.1
	
	5MHz: R.4 TDD 
10MHz: R.0 TDD
20MHz: R.3 TDD
	R.0 FS3
	-

	PDSCH allocation
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	5MHz:    7-17
10MHz: 13-36
20MHz: 38-61
	38-61
	-

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2
	
	5MHz: R.11 TDD 
10MHz: R.6 TDD
20MHz: R.10 TDD
	R.0 FS3
	R.0 FS3

	OCNG Patterns defined in A.3.2
	
	5MHz: OP.9 TDD 
10MHz: OP.1 TDD
20MHz: OP.7 TDD
	[TBD
	[TBD]

	PBCH_RA
	dB
	0
	0
	0

	PBCH_RB
	
	
	
	

	PSS_RA
	
	
	
	

	SSS_RA
	
	
	
	

	PCFICH_RB
	
	
	
	

	PHICH_RA
	
	
	
	

	PHICH_RB
	
	
	
	

	PDCCH_RA
	
	
	
	

	PDCCH_RB
	
	
	
	

	PDSCH_RA
	
	
	
	

	PDSCH_RB
	
	
	
	

	OCNG_RA Note2
	
	
	
	

	OCNG_RB Note2
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Note3
	Bands TDD_A
	dBm/15 kHz
	-119.5
	-

	
	Bands TDD_C
	
	-118.5
	

	
	Bands TDD_E
	
	-117.5
	

	
	Bands FS3_G
	
	-
	(
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 for Channel 1 +3.5dB)
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	dB
	-4
	-5.54Note9
	-5.16

	RSRPNote4
	Bands TDD_A
	dBm/15 kHz
	-123.5
	-

	
	Bands TDD_C
	
	-122.5
	

	
	Bands TDD_E
	
	-121.5
	

	
	Bands FS3_G
	
	-
	(RSRP for Cell 1 +3.8dB)
	(RSRP for Cell 1 +3.8dB)

	RSRQNote4
	Bands TDD_A
	dBm/15 kHz
	[-16.25]
	-

	
	Bands TDD_C
	
	
	

	
	Bands TDD_E
	
	
	

	
	Bands FS3_G
	
	-
	-17.40 Note9
	-17.10

	IoNote4
	Bands TDD_A
	5MHz: dBm/4.5MHz

10MHz: dBm/9MHz

20MHz: dBm/18MHz
	-90.26 +10log(NRB,c/50)
	-

	
	Bands TDD_C
	
	-89.26 +10log(NRB,c/50)
	

	
	Bands TDD_E
	
	-88.26 +10log(NRB,c/50)
	

	
	Bands FS3_G
	
	-
	(Io for Channel 1 +4.59dBNote9)
	(Io for Channel 1 +4.59dB)
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	dB
	-4
	-4
	-3.7

	Propagation condition
	-
	AWGN

	Note 1:
For special subframe and uplink-downlink configurations see Tables 4.2-1 and 4.2-2 in TS 36.211.

Note 2:
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 3:
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 
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 to be fulfilled.

Note 4:
RSRQ, RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 5:
RSRP and RSRQ minimum requirements are specified assuming independent interference and noise at each receiver antenna port.

Note 6: 
The selection of the bands for testing depends on the configuration of the carrier aggregation supported by the UEs.

Note 7:
This test verifies the RRM requirement which is independent of channel bandwidth and is performed according to the principle defined in section C.3.3.1.

Note 8:
E-UTRA operating band groups are as defined in Section 3.5.
Note 9:
The value is corresponding to DRS transmission through LBT operation in Cell3.


Table 9.2.52.5-2: RSRQ absolute accuracy requirements for the reported values for TDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 1)
	Cell 3
	RSRQ_0

	Highest reported value Cell 1)
	
	RSRQ_14

	Extreme Conditions

	Lowest reported value (Cell 1)
	Cell 3
	RSRQ_0

	Highest reported value Cell 1)
	
	RSRQ_15


Table 9.2.52.5-3: RSRQ relative accuracy requirements for the reported values for TDD RSRQ accuracies of Scell with FS3
	
	Event
	All bands

	Normal Conditions 

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell1 + 9

	Extreme Conditions

	Lowest reported value (Cell 3)
	Cell 1-3
	RSRQ_Cell 1 – 12

	Highest reported value (Cell 3)
	
	RSRQ_Cell1 + 9

	RSRQ_x is the reported value of Cell 1


For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.

<< Unchanged sections omitted >>
9.11
RSSI Accuracy

9.11.1
FS3 average RSSI accuracy case (PCell using FDD)
9.11.1.1
Test purpose

To verify that the average RSSI measurement accuracy is within the specified limits for all FS3 bands.

9.11.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE from release 13 onwards supporting Downlink LAA and RSSI reporting. Applicability requires support for FGI bit 16 and rssi-AndChannelOccupancyReporting-r13.

9.11.1.3
Minimum conformance requirements

The absolute accuracy of RSSI measurements is defined as the RSSI measurements from a FS3 cell in CA operation with a serving FDD or TDD cell.
The accuracy requirements in table 9.11.1.3-1 are valid under the following conditions:

All symbols duing each RSSI measurement duration are available for RSSI sampling within the same reporting interval.

Table 9.11.1.3-1: Intra-frequency RSSI accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Io Note 1 range

	
	
	E-UTRA operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(5.5
	FS3_G
	-118
	-50

	(4.5
	(7.5
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4:
E-UTRA operating band groups are as defined in Section 3.5.


The reporting range of RSSI measurement is defined from -100 dBm to -25 dBm with 1 dBm resolution.

The mapping of measured quantity is defined in Table 9.11.1.3-2. The range in the signalling may be larger than the guaranteed accuracy range.

Table 9.11.1.3-2: RSSI measurement report mapping

	Reported value
	Measured quantity value
	Unit

	RSSI_00
	RSSI < ‑100 
	dBm

	RSSI_01
	-100 ( RSSI < ‑99
	dBm

	RSSI_02
	-99 ( RSSI < ‑98
	dBm

	…
	…
	…

	RSSI_74
	-27 ( RSSI < -26
	dBm

	RSSI_75
	-26 ( RSSI < -25
	dBm

	RSSI_76
	-25 ( RSSI
	dBm


The normative reference for this requirement is TS 36.133 [4] clause 9.1.18.5 and A.9.11.1.

9.11.1.4
Test description

9.11.1.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by the UE for the CA configuration under test as defined in TS 36.521-1 [10] clause 5.4.2A. The allowed bandwidths for each cell are shown in Table 9.11.1.5-1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.41 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without faders on active cells and without using neighbours) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.11.1.4.3.

4.
Both cells in the test are in different bands. Cell 1 is the serving FDD cell and Cell 2 is the target FS3 cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.11.1.4.2
Test procedure

1.
Ensure that the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Set the parameters according to Table 9.11.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.

3.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
UE shall transmit periodically MeasurementReport messages.

6.
After 10s wait from Step 3, SS shall check RSSI reported value in periodical MeasurementReport messages. The RSSI value reported by the UE is compared to the actual RSSI value according to Table 9.11.1.5-2. If the UE fails to report the measurement value, the number of failed iterations is increased by one.

7.
Repeat step 1-6 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.

9.11.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions:

Table 9.11.1.4.3-1: Common Exception messages for RSRP FDD Intra frequency absolute accuracy test requirement
	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.3.9-1

Table H.3.9-2

Table H.3.9-3


Table 9.11.1.4.3-2: MeasResults: Additional RSSI accuracy test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultForRSSI-r13 SEQUENCE {
	
	
	

	     rssi-Result-r13
	RSSI-Range-r13
	Set according to specific test
	

	   }
	
	
	

	}
	
	
	


9.11.1.5
Test requirement

Table 9.11.1.5-1 defines the primary level settings including test tolerances for all tests.

The average RSSI accuracy shall meet the reported values test requirements in table 9.11.1.5-2.

Table 9.11.1.5-1: Average RSSI Test Parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5

10

20
	20

	Listen before talk model
	
	Not applicable
	Not used

	Measurement bandwidth
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	6

	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	5MHz: R.5 FDD

10MHz: R.0 FDD

20MHz: R.4 FDD
	R0.FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	5MHz: R.11 FDD

10MHz: R.6 FDD

20MHz: R.10 FDD
	R0.FS3

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	5MHz: OP.15 FDD

10MHz: OP.1 FDD

20MHz: OP.11 FDD
	OP.12 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
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in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-106
	-106
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in subframes corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-106
	-83
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 in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dB
	2.5
	2.5
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 in subframes corresponding to RSSI measurement time configuration (RMTC)
	dB
	2.5
	-Infinity

	RSRP in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-103.5
	-103.5

	RSRP in subframes corresponding to RSSI measurement time configuration (RMTC)
	
	-103.5
	-Infinity

	Io in subframes corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-52.21

	Io in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-70.77

	Propagation condition
	-
	AWGN


Table 9.11.1.5-2: RSSI absolute accuracy requirements for the reported values

	Normal Conditions
	Test 1

	Lowest reported value (Freq 2)
	Bands FS3_A
	RSSI_44

	Highest reported value (Freq 2)
	Bands FS3_A
	RSSI_53

	Extreme Conditions
	Test 1

	Lowest reported value (Freq 2)
	Bands FS3_A
	RSSI_41

	Highest reported value (Freq 2)
	Bands FS3_A
	RSSI_56

	Note 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.11.1.5-3: Average RSSI RMTC and DMTC parameters

	measDuration-r13
	sym14

	rmtc-Period-r13
	ms40

	rmtc-SubframeOffset-r13
	20

	ReportInterval
	ms120

	dmtc-PeriodOffset-r12
	ms40-r12 value 0


For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.

9.11.2
FS3 average RSSI accuracy case (PCell using TDD)
9.11.2.1
Test purpose

To verify that the average RSSI measurement accuracy is within the specified limits for all FS3 bands.

9.11.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE from release 13 onwards supporting Downlink LAA and RSSI reporting. Applicability requires support for FGI bit 16 and rssi-AndChannelOccupancyReporting-r13.

9.11.2.3
Minimum conformance requirements

Same as in clause 9.11.1.3
9.11.2.4
Test description

9.11.2.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by the UE for the CA configuration under test as defined in TS 36.521-1 [10] clause 5.4.2A. The allowed bandwidths for each cell are shown in Table 9.11.2.5-1.

1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.41 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without faders on active cells and without using neighbours) for UE supporting 4Rx RF band on any of the CC.

2. Propagation conditions are set according to Annex B clause B.0.

3. Message contents are defined in clause 9.11.2.4.3.

4. Both cells in the test are in different bands. Cell 1 is the serving TDD cell and Cell 2 is the target FS3 cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.11.2.4.2
Test procedure

Same as in clause 9.11.1.4.2

9.11.2.4.3
Message contents

Same as in clause 9.11.1.4.3

9.11.2.5
Test requirement

Table 9.11.2.5-1 defines the primary level settings including test tolerances for all tests.

The average RSSI accuracy shall meet the reported values test requirements in table 9.11.2.5-2.

Table 9.11.2.5-1: Average RSSI Test Parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5

10

20
	20

	Listen before talk model
	
	Not applicable
	Not used

	Measurement bandwidth
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	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD
	R0.FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R0.FS3

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: OP.7 TDD
	OP.12 FDD

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	
	
	

	PSS_RA
	
	
	

	SSS_RA
	
	
	

	PCFICH_RB
	
	
	

	PHICH_RA
	
	
	

	PHICH_RB
	
	
	

	PDCCH_RA
	
	
	

	PDCCH_RB
	
	
	

	PDSCH_RA
	
	
	

	PDSCH_RB
	
	
	

	OCNG_RANote1
	
	
	

	OCNG_RBNote1 
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in subframes not corresponding to RSSI measurement time configuration (RMTC)
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	RSRP in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-103.5
	-103.5

	RSRP in subframes corresponding to RSSI measurement time configuration (RMTC)
	
	-103.5
	-Infinity

	Io in subframes corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-52.21

	Io in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-70.77

	Propagation condition
	-
	AWGN


Table 9.11.2.5-2: RSSI absolute accuracy requirements for the reported values

	Normal Conditions
	Test 1

	Lowest reported value (Freq 2)
	Bands FS3_A
	RSSI_44

	Highest reported value (Freq 2)
	Bands FS3_A
	RSSI_53

	Extreme Conditions
	Test 1

	Lowest reported value (Freq 2)
	Bands FS3_A
	RSSI_41

	Highest reported value (Freq 2)
	Bands FS3_A
	RSSI_56

	Note 1:
E-UTRA operating band groups are as defined in Section 3.5.


Table 9.11.2.5-3: Average RSSI RMTC and DMTC parameters

	measDuration-r13
	sym14

	rmtc-Period-r13
	ms40

	rmtc-SubframeOffset-r13
	20

	ReportInterval
	ms120

	dmtc-PeriodOffset-r12

	ms40-r12 value 0


For the test to pass, the ratio of successful reported values shall be more than 90% with a confidence level of 95%.

9.12
Channel Occupancy

9.12.1
FS3 channel occupancy test (PCell using FDD)
9.12.1.1
Test purpose

To verify that the Channel Occupancy measurement is within the specified limits for all FS3 bands.

9.12.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE from release 13 onwards supporting Downlink LAA and rssi-AndChannelOccupancyReporting-r13. Applicability requires support for FGI bit 16.

9.12.1.3
Minimum conformance requirements

The absolute accuracy of RSSI measurements is defined as the RSSI measurements from a FS3 cell in CA operation with a serving FDD or TDD cell.
The accuracy requirements are valid under the following conditions:

-
All symbols during each RSSI measurement duration are available for RSSI sampling within the same reporting interval,

-
RSSI at the UE receiver meets the following condition with respect to the configured channelOccupancyThreshold [2]:

RSSI at the UE receiver is below channelOccupancyThreshold-
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, or

RSSI at the UE receiver is above channelOccupancyThreshold+
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,

where 
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 is the applicable RSSI measurement accuracy value from the RSSI measurement accuracy requirements specified in TS 36.133 [4] Section 9.1.18.5.3.

The nominal reported channelOccupancy shall be 33. At least 89% of channel occupancy reports made by the UE shall indicate this value
The normative reference for this requirement is TS 36.133 [4] clause 9.1.18.5 and A.9.12.1.

9.12.1.4
Test description

9.12.1.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by the UE for the CA configuration under test as defined in TS 36.521-1 [10] clause 5.4.2A. The allowed bandwidths for each cell are shown in Table 9.12.1.5-1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.41 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without faders on active cells and without using neighbours) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.12.1.4.3.

4.
Both cells in the test are in different bands. Cell 1 is the serving FDD cell and Cell 2 is the target FS3 cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.12.1.4.2
Test procedure

1.
Ensure that the UE is in State 3A-RF according to TS 36.508 [7] clause 7.2A.3.

2.
Set the parameters according to Table 9.12.1.5-1 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.

3.
SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
UE shall transmit periodically MeasurementReport messages.

6.
After 10s wait from Step 3, SS shall check channel occupancy reported value in periodical MeasurementReport messages. The channel occupancy reported by the UE is compared to the actual channel occupancy value defined in clause 9.12.1.5. If the UE fails to report the measurement value, the number of failed iterations is increased by one.

7.
Repeat step 1-6 until the confidence level according to Tables G.2.3-1 in Annex G.2 is achieved.

9.12.1.4.3
Message contents

Same as clause 9.11.1.4.3 with the following exceptions:

Table 9.12.1.4.3-2: MeasResults: Additional RSSI accuracy test requirement

	Derivation Path: 36.331 clause 6.3.5

	Information Element
	Value/remark
	Comment
	Condition

	 MeasResults ::= SEQUENCE {
	
	
	

	   measId
	1
	Identifies the measurement id for the reporting being performed
	

	   measResultForRSSI-r13 SEQUENCE {
	
	
	

	     rssi-Result-r13
	RSSI-Range-r13
	Set according to specific test
	

	      channelOccupancy-r13
	INTEGER
	Set according to specific test
	

	   }
	
	
	

	}
	
	
	


9.12.1.5
Test requirement

Table 9.12.1.5-1 defines the primary level settings including test tolerances for all tests.

Table 9.12.1.5-1: Average RSSI Test Parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5

10

20
	20

	Listen before talk model
	
	Not applicable
	Not used

	Measurement bandwidth
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	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	5MHz: R.5 FDD

10MHz: R.0 FDD

20MHz: R.4 FDD
	R0.FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	5MHz: R.11 FDD
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	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	5MHz: OP.15 FDD

10MHz: OP.1 FDD

20MHz: OP.11 FDD
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	EC
	-86.41
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	dB
	2.5
	-Infinity

	RSRP in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-103.5
	-103.5

	RSRP in subframes corresponding to RSSI measurement time configuration (RMTC)
	
	-103.5
	-Infinity

	Io in subframes corresponding to RSSI measurement time configuration (RMTC) where system frame number mod 12 = 2
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	NC
	-58.62

	
	
	
	EC
	-55.62

	Io in subframes corresponding to RSSI measurement time configuration (RMTC) where system frame number mod 12 is not equal to  2
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	NC
	-67,38

	
	
	
	EC
	-70,38

	Io in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-70.77



	Propagation condition
	-
	AWGN

	channelOccupancyThreshold
	dBm
	-63

	NOTE 1: NC and EC refer to Normal Conditions and Extreme Conditions.


Table 9.12.1.5-2: Channel occupancy RMTC and DMTC parameters

	measDuration-r13
	sym14

	rmtc-Period-r13
	ms40

	rmtc-SubframeOffset-r13
	20

	ReportInterval
	ms120

	dmtc-PeriodOffset-r12
	ms40-r12 value 0


The nominal reported channelOccupancy shall be 33. For the test to pass, the ratio of successful reported values shall be more than 89% with a confidence level of 95%.

9.12.2
FS3 channel occupancy test (PCell using TDD)
9.12.2.1
Test purpose

To verify that the Channel Occupancy measurement is within the specified limits for all FS3 bands.

9.12.2.2
Test applicability

This test applies to all types of E-UTRA TDD UE from release 13 onwards supporting Downlink LAA and rssi-AndChannelOccupancyReporting-r13. Applicability requires support for FGI bit 16.

9.12.2.3
Minimum conformance requirements

Same as in clause 9.12.1.3
9.12.2.4
Test description

9.12.2.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1 for different CA bandwidth classes.

Channel Bandwidth to be tested: The largest aggregated bandwidth combination supported by the UE for the CA configuration under test as defined in TS 36.521-1 [10] clause 5.4.2A. The allowed bandwidths for each cell are shown in Table 9.12.2.5-1.

1.
Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A figure A.41 for UE supporting only 2Rx RF bands on all CC and Annex A, Figure A.X2 (without faders on active cells and without using neighbours) for UE supporting 4Rx RF band on any of the CC.

2.
Propagation conditions are set according to Annex B clause B.0.

3.
Message contents are defined in clause 9.12.2.4.3.

4.
Both cells in the test are in different bands. Cell 1 is the serving TDD cell and Cell 2 is the target FS3 cell. Cell 1 is the cell used for connection setup with the power levels set according to Annex C.0 and C.1 for this test.

9.12.2.4.2
Test procedure

Same as in clause 9.12.1.4.2

9.12.2.4.3
Message contents

Same as in clause 9.12.1.4.3

9.12.2.5
Test requirement

Table 9.12.2.5-1 defines the primary level settings including test tolerances for all tests.

Table 9.12.2.5-1: Average RSSI Test Parameters

	Parameter
	Unit
	Test 1

	
	
	Cell 1
	Cell 2

	E-UTRA RF Channel Number
	
	1
	2

	BWchannel
	MHz
	5

10

20
	20

	Listen before talk model
	
	Not applicable
	Not used

	Measurement bandwidth
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	PDSCH Reference measurement channel defined in A.3.1.1.1
	
	5MHz: R.4 TDD

10MHz: R.0 TDD

20MHz: R.3 TDD
	R0.FS3

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	5MHz: R.11 TDD

10MHz: R.6 TDD

20MHz: R.10 TDD
	R0.FS3

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) and A.3.2.1.2 (OP.2 FDD)
	
	5MHz: OP.9 TDD

10MHz: OP.1 TDD

20MHz: OP.7 TDD
	OP.12 FDD
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in subframes corresponding to RSSI measurement time configuration (RMTC) where system frame number mod 120 is not equal to 20
	dBm/15 kHz
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 in subframes corresponding to RSSI measurement time configuration (RMTC
	dB
	2.5
	-Infinity

	RSRP in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/15 kHz
	-103.5
	-103.5

	RSRP in subframes corresponding to RSSI measurement time configuration (RMTC)
	
	-103.5
	-Infinity

	Io in subframes corresponding to RSSI measurement time configuration (RMTC) where system frame number mod 12 = 2
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	NC
	-58.62

	
	
	
	EC
	-55.62

	Io in subframes corresponding to RSSI measurement time configuration (RMTC) where system frame number mod 12 is not equal to  2
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	NC
	-67,38

	
	
	
	EC
	-70,38

	Io in subframes not corresponding to RSSI measurement time configuration (RMTC)
	dBm/4.5 MHz

dBm/9 MHz

dBm/18 MHz
	-76.79

-73.78

-70.77
	-70.77

	Propagation condition
	-
	AWGN

	channelOccupancyThreshold
	dBm
	-63

	NOTE 1: NC and EC refer to Normal Conditions and Extreme Conditions.


Table 9.12.2.5-2: Channel occupancy RMTC and DMTC parameters

	measDuration-r13
	sym14

	rmtc-Period-r13
	ms40

	rmtc-SubframeOffset-r13
	20

	ReportInterval
	ms120

	dmtc-PeriodOffset-r12
	ms40-r12 value 0


The nominal reported channelOccupancy shall be 33. For the test to pass, the ratio of successful reported values shall be more than 89% with a confidence level of 95%.

<< End of changes >>
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