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7.1.13
3DL/3UL TDD CA UE Transmit Timing Accuracy Tests for 2 SCells
Editor’s note: The following aspects are either missing or not yet determined: 
· 
· 
· Applicability spec.
7.1.13.1
Test purpose

To verify the UE have the capability to follow the frame timing change of the connected System Simulator. The method used is that the UE initial transmit timing accuracy, the maximum amount of timing change in one adjustment, and the minimum and maximum adjustment rate are within the specified limits for Scell in sTAG based on the requirements.

7.1.13.2
Test applicability

This test applies to all types of E-UTRA TDD UE release 13 and forward that supports Uplink Carrier Aggregation and multiple timing advances. Applicability requires support for FGI bit 5.
7.1.13.3
Minimum conformance requirements

The UE initial transmission timing error shall be less than or equal to (Te where the timing error limit value Te is specified in Table 7.1.13.3-1. This requirement applies when it is the first transmission in a DRX, eDRX_CONN cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus 
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. The downlink timing is defined as the time when the first detected path (in time) of the corresponding downlink frame is received from the reference cell. NTA_Ref for PRACH is defined as 0. 
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 (in Ts units) for other channels is the difference between UE transmission timing and the Downlink timing immediately after when the last timing advance in TS 36.133 [4]  clause 7.3 was applied. NTA_Ref for other channels is not changed until next timing advance is received.

Table 7.1.13.3-1: Te Timing Error Limit
	Downlink Bandwidth (MHz)
	Te_

	1.4
	24*TS

	≥3
	12*TS

	Note:
TS is the basic timing unit defined in TS 36.211


When it is not the first transmission in a DRX or eDRX_CONN cycle or there is no DRX or no eDRX_CONN cycle, and when it is the transmission for PUCCH, PUSCH and SRS transmission, the UE shall be capable of changing the transmission timing according to the received downlink frame of the reference cell except when the timing advance in TS 36.133 [4] clause 7.3 is applied.
When in a TAG the transmission timing error between the UE and the reference timing exceeds (Te, or in a sTAG the UE changes the downlink Scell for deriving the UE transmit timing for cells in the sTAG configured with one or two uplinks, the UE is required to adjust its timing to within (Te in that TAG, as long as,
-
the UE is configured with a pTAG and one or two sTAG, the transmission timing difference between TAGs does not exceed the maximum transmission timing difference (i.e., 32.47us) after such adjustment, or

-
the UE is configured with synchronous dual connectivity, the transmission timing difference between pTAG and psTAG does not exceed the maximum transmission timing difference (i.e., 35.21us) after such adjustment.
If the transmission timing difference after such adjustment is bigger than the maximum transmission timing difference UE may stop adjustment in this TAG. The reference timing shall be 
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing under the above mentioned scenarios shall follow these rules:

1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq seconds.

2)
The minimum aggregate adjustment rate shall be 7*TS per second.

3)
The maximum aggregate adjustment rate shall be Tq per 200ms.

Where the maximum autonomous time adjustment step Tq is specified in Table 7.1.13.3-2.

Table 7.1.13.3-2: Tq Maximum Autonomous Time Adjustment Step
	Downlink Bandwidth (MHz)
	Tq_

	1.4
	17.5*TS

	3
	9.5*TS

	5
	5.5*TS

	(10
	3.5*TS

	Note: TS is the basic timing unit defined in TS 36.211


The normative reference for this requirement is TS 36.133 [4] clause 7.1.2 and A.7.1.13.

7.1.13.4
Test description

7.1.13.4.1
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 7.1.13.5-1 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 follows:

-
For Ues supporting only 2Rx in all the bands under test, use TS 36.508 [7] Annex A, Figure group A.63 as appropriate.

-
For Ues supporting 4Rx in any of the bands under test use TS 36.508 [7] Annex A, Figure A.90, without intra-frequency neighbours. For Pcell, use the 4Rx module if the UE supports 4Rx for the corresponding band and the 2Rx module otherwise. For all other cells, the 2Rx module can be used.


2.
Propagation conditions are set according to Annex B clause B.0.

3.
Cell 1 is Pcell on the primary component carrier, Cell 2 is Scell1 and Cell 3 is Scell2. Cell 1 is in the primary Timing Advance Group (pTAG). Cell 2 and Cell 3 are in the secondary Timing Advance Group (sTAG). 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.
7.1.13.4.2
Test procedure

The test consists of three cells, Pcell, Scell1 and Scell2. The transmit timing accuracy is verified related to the downlink frame timing of the activated Scell1 (Cell 2) or Scell2 (Cell3). The downlink timing of the activated Scell1 (Cell 2) or Scell2 (Cell3) is changed and the changes in UE transmit timing of Scell1 and Scell2 are observed. The transmit timing is verified by the UE transmitting SRS (Sounding Reference Symbols) used as a measurement reference facilitating the SS timing estimation.
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 and C.1 for all downlink physical channels except PHICH.

3.
The SS shall configure Scell1 (Cell 2) on the SCC1 and Scell2 (Cell 3) on the SCC2 as per TS 36.508 [7] clause 5.2A.4 with UL CA.

4.
The 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 Test 1 and Test 2 in Tables 7.1.13.5-1, 7.1.13.5-2 and 7.1.13.5-3 as appropriate. Propagation conditions are set according to Annex B clause B.1.1.
6.
The SS shall transmit an RRCConnectionReconfiguration message on Cell 1.

7.
The UE shall transmit RRCConnectionReconfigurationComplete message.

8.
The SS shall check that the UE transmit timing offsets of Scell1 and Scell2 in sTAG are 624× TS to within the Te limits specified in Table 7.1.13.5-4  with respect to the first detected path (in time) of the corresponding downlink frame of the activated Scell1 (Cell 2) or Scell2 (Cell3).

9.
The SS adjusts the downlink timing for the activated Scell1 (Cell 2) and Scell2 (Cell3) to a delay of +64 × TS (approximately +2 µs) compared to that in step 8. For Test 2, the downlink timing adjustment shall be done at (40 ± 15) ms before the next DRX On duration period.
10.
Step 10 applies for Test 1, but is omitted for Test 2. The test system samples the UE Transmit Timing once per SRS transmission (periodicity 10 subframes). To check Rule 1, the SS shall check that the maximum time adjustment step size Tq between one SRS transmission (subframe n) to next (subframe n+10) is within Rule 1 as specified in clause 7.1.13.5. To check that the minimum adjustment rate is within Rule 2 as specified in clause 7.1.13.5, the SS shall measure the change in SRS transmission timing over a 1.01s sliding window, with step size 10ms. To check that the maximum adjustment rate is within Rule 3 as specified in clause 7.1.13.5, the SS shall measure the change in SRS transmission timing over a 190ms sliding window, with step size 10ms. The three rules apply until the UE transmit timing offsets of both Pcell and Scell are (624 × TS) to within the limits specified in Table 7.1.13.5-4  with respect to the first detected path (in time) of the corresponding downlink frame of the activated Scell1 (Cell 2) or Scell2 (Cell3).
11.
In case for Test 1, the SS shall check that the UE transmit timing offsets of Scell1 and Scell2 stay at (624 × TS) to within the Te limits specified in Table 7.1.13.5-4  with respect to the first detected path (in time) of the corresponding downlink frame of the activated Scell1 (Cell 2) or Scell2 (Cell3). In case for Test 2, the SS shall check that the UE transmit timing offsets of Scell1 and Scell2 stay within the limits specified in Table 7.1.13.5-4. For that purpose, the SRS transmission that takes place in the first DRX ON duration after downlink timing of the activated Scell1 (Cell 2) or Scell2 (Cell3) is changed is used.
12.
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.

13.
After the RRC connection release, the SS 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.

14.
Repeat step 1-13 for each sub-test in Tables 7.1.13.5-1, 7.1.13.5-2 and 7.1.13.5-3 as appropriate.

7.1.13.4.3
Message contents

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

Table 7.1.13.4.3-1: Common Exception messages for UE transmit timing accuracy for E-UTRAN TDD test requirement

	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.4-2


Table 7.1.13.4.3-2: RRCConnectionReconfiguration: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement

	Derivation Path: TS 36.331 [5] clause 6.2.2

	Information Element
	Value/remark
	Comment
	Condition

	RRCConnectionReconfiguration ::= SEQUENCE {
	
	
	

	  rrc-TransactionIdentifier
	RRC-TransactionIdentifier-DL 
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE{
	
	
	

	      rrcConnectionReconfiguration-r8 SEQUENCE {
	
	
	

	        radioResourceConfigDedicated SEQUENCE {
	
	
	

	          mac-MainConfig CHOICE {
	
	
	

	            explicitValue
	MAC-MainConfig-RBC
	
	

	        }
	
	
	

	        physicalConfigDedicated 
	PhysicalConfigDedicated- DEFAULT
	
	RBC

	      }
	
	
	

	        nonCriticalExtension SEQUENCE {}
	Not present
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.13.4.3-3: PhysicalConfigDedicated- DEFAULT: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement

	Derivation Path: TS 36.508 [7] clause 4.8.2.1, Table 4.8.2.1.6-1 PhysicalConfigDedicated-DEFAULT with condition RBC

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  soundingRS-UL-ConfigDedicated-v1020 SEQUENCE {
	
	
	

	    srs-AntennaPort-r10
	an1
	
	

	  }
	
	
	


Table 7.1.13.4.3-4: SoundingRS-RL-ConfigCommon-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-21 SoundingRS-UL-ConfigCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRS-UL-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	setup SEQUENCE {
	
	
	

	  srs-BandwidthConfig
	bw5
	
	

	  srs-SubframeConfig
	sc3
	Once every 5 subframes
	TDD

	  ackNackSRS-SimultaneousTransmission
	FALSE
	
	

	  srs-MaxUpPts
	Not present
	
	

	}
	
	
	


Table 7.1.13.4.3-5: SoudingRS-UL-ConfigDedicated-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement

	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-22 SoundingRS-UL-ConfigDedicated-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	SoundingRS-UL-ConfigDedicated-DEFAULT ::= CHOICE {
	
	
	

	  setup SEQUENCE {
	
	
	

	    srs-Bandwidth
	bw0
	bw0 used with no frequency hopping.
	

	    srs-HoppingBandwidth
	hbw0
	
	

	    freqDomainPosition
	0
	
	

	    duration
	TRUE
	Indefinite duration
	

	    srs-ConfigIndex
	Set according to specific test; 15 for Test 1 and 85 for Test 2
	SRS periodicity of 10 and 80 ms for Test 1 and 2, respectively.
	

	    transmissionComb
	0
	
	

	    cyclicShift
	cs0
	No cyclic shift
	

	  }
	
	
	

	 }
	
	
	


Table 7.1.13.4.3-6: MAC-MainConfig-RBC: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement for Test 2
	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 {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    maxHARQ-Tx
	n5
	
	

	    periodicBSR-Timer
	sf20
	
	

	    retxBSR-Timer
	Sf1280
	
	

	    ttiBundling
	FALSE
	
	

	  }
	
	
	

	  drx-Config CHOICE {
	
	
	DRX_S

	    setup SEQUENCE {
	
	
	

	      onDurationTimer
	psf1
	
	

	      drx-InactivityTimer
	psf1
	
	

	      drx-RetransmissionTimer
	psf1
	
	

	      longDRX-CycleStartOffset CHOICE {
	
	sf80 typical value in simulations
	

	        sf80
	0
	Test 2
	

	      }
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 7.1.13.4.3-7: CQI-ReportConfig-DEFAULT: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement
	Derivation Path: TS 36.508 [7] clause 4.6.3, Table 4.6.3-2 CQI-ReportConfig-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	CQI-ReportConfig-DEFAULT ::= SEQUENCE {
	
	
	

	  cqi-ReportModeAperiodic
	rm30
	
	

	  nomPDSCH-RS-EPRE-Offset
	0
	
	

	  cqi-ReportPeriodic CHOICE {
	
	
	

	    release
	NULL
	
	

	}
	
	
	


Table 7.1.13.4.3-8: MAC-MainConfig-RBC: Additional UE transmit timing accuracy for E-UTRAN TDD test requirement
	Derivation Path: TS 36.508 [7] clause 4.8.2, Table 4.8.2.1.5-1 MAC-MainConfig-RBC

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  timeAlignmentTimerDedicated
	Infinity
	
	

	}
	
	
	


7.1.13.5
Test requirement

Tables 7.1.13.5-1, 7.1.13.5-2 and 7.1.13.5-3 define the primary settings including test tolerances for UE transmit timing accuracy for E-UTRAN TDD test. 

Tables 7.1.13.5-4, 7.1.13.5-5 and 7.1.13.5-6 define the rules for adjustments made to the UE uplink timing include Test Tolerances.

Table 7.1.13.5-1: Test Parameters for UE Transmit Timing Accuracy Tests for Scell1 and Scell2 in sTAG for 3DL/3UL TDD CAE-UTRAN TDD
	Parameter
	Unit
	Cell 1
	Cell 2
	Cell 3

	
	
	Test 1
	Test 2
	Test 1
	Test 2
	Test 1
	Test 2

	E-UTRA RF Channel Number
	
	1
	1
	2
	2
	3
	3

	Channel Bandwidth (BWchannel)
	MHz
	5, 10, 20
	5, 10, 20
	5, 10, 20
	5, 10, 20
	5, 10, 20
	5, 10, 20

	Active Pcell
	
	Cell 1
	Cell 1
	
	
	
	

	Active Scell
	
	
	
	Cell 2
	Cell 2
	Cell 3
	Cell 3

	TAG configuration
	
	pTAG
	pTAG
	sTAG
	sTAG
	sTAG
	sTAG

	Special subframe configurationNote1
	
	6
	6
	6
	6
	6
	6

	Uplink-downlink configurationNote2
	
	1
	1
	1
	1
	1
	1

	DRX cycle
	ms
	OFF
	80Note7
	OFF
	80Note7
	OFF
	80Note7

	PDCCH/PCFICH/PHICH Reference measurement channelNote3
	
	R.11 TDD , R.6 TDD, R.10 TDD
	R.11 TDD , R.6 TDD, R.10 TDD
	R.11 TDD , R.6 TDD, R.10 TDD
	R.11 TDD , R.6 TDD, R.10 TDD
	R.11 TDD , R.6 TDD, R.10 TDD
	R.11 TDD , R.6 TDD, R.10 TDD

	OCNG PatternNote4
	
	OP.10 TDD , OP.2 TDD, OP.8 TDD
	OP.10 TDD , OP.2 TDD, OP.8 TDD
	OP.10 TDD , OP.2 TDD, OP.8 TDD
	OP.10 TDD , OP.2 TDD, OP.8 TDD
	OP.10 TDD , OP.2 TDD, OP.8 TDD
	OP.10 TDD , OP.2 TDD, OP.8 TDD

	PBCH_RA
	dB
	0
	0
	0
	0
	0
	0

	PBCH_RB
	
	
	
	
	
	
	

	PSS_RA
	
	
	
	
	
	
	

	SSS_RA
	
	
	
	
	
	
	

	PCFICH_RB
	
	
	
	
	
	
	

	PHICH_RA
	
	
	
	
	
	
	

	PHICH_RB
	
	
	
	
	
	
	

	PDCCH_RA
	
	
	
	
	
	
	

	PDCCH_RB
	
	
	
	
	
	
	

	OCNG_RANote5
	
	
	
	
	
	
	

	OCNG_RBNote5
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	dBm/
15 kHz
	-98
	-98
	-98
	-98
	-98
	-98
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	dB
	3.30
	3.30
	3.30
	3.30
	3.30
	3.30
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	dB
	3.30
	3.30
	3.30
	3.30
	3.30
	3.30

	IoNote6
	dBm/
4.5 MHz
	-68.26
	-68.26
	-68.26
	-68.26
	-68.26
	-68.26

	
	dBm/
9 MHz
	-65.25
	-65.25
	-65.25
	-65.25
	-65.25
	-65.25

	
	dBm/
18MHz
	-62.24
	-62.24
	-62.24
	-62.24
	-62.24
	-62.24

	Timing offset to Cell 1
	(s
	-
	0
	0

	Time alignment error relative to cell 1 Note 8
	(s
	-
	≤ TAE
	≤ TAE

	Propagation condition
	-
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN
	AWGN

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

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

Note 3:
For the reference measurement channels, see clause A.2.2.

Note 4:
For the OCNG pattern, see clause D.2.

Note 5:
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 6:
Io level has been derived from other parameters for information purpose. It is not a settable parameter.

Note 7:
DRX related parameters are defined in Table A.7.1.13.5-3.
Note 8:
Time alignment error (TAE) as specified in TS 36.104 [29] clause 6.5.3.1. The TAE value depends upon the type of carrier aggregation.


Table 7.1.13.5-2: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for Scell1 and Scell2 in sTAG for 3DL/3UL TDD CA

	Field
	Cell 1
	Cell 2
	Cell 3
	Comment

	
	Test 1
	Test 2
	Test 1
	Test 2
	Test 1
	Test 2
	

	srsBandwidthConfiguration
	bw5
	bw5
	bw5
	bw5
	bw5
	bw5
	

	srsSubframeConfiguration
	sc3
	sc3
	sc3
	sc3
	sc3
	sc3
	Once every 5 subframes

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	

	srsMaxUpPTS
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	FALSE
	

	srsBandwidth 
	0
	0
	0
	0
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	0
	0
	0
	0
	

	duration
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	15
	85
	15
	85
	15
	85
	SRS periodicity of 10 and 80 ms for Test 1 and 2, respectively.

	transmissionComb
	0
	0
	0
	0
	0
	0
	

	cyclicShift
	cs0
	cs0
	cs0
	cs0
	cs0
	cs0
	No cyclic shift

	srsAntennaPort
	an1
	an1
	an1
	an1
	an1
	an1
	Number of SRS antenna ports

	Note 1:
For further information see clause 6.3.2 in TS 36.331.


Table 7.1.13.5-3: DRX Configuration to be used in Test 2 of UE Transmit Timing Accuracy for Scell1 and Scell2 in sTAG for 3DL/3UL TDD CA

	Field
	Cell 1 
	Cell 2 
	Cell 3
	Comment

	onDurationTimer
	psf1
	psf1
	psf1
	

	drx-InactivityTimer
	psf1
	psf1
	psf1
	

	drx-RetransmissionTimer
	psf1
	psf1
	psf1
	

	longDRX-CycleStartOffset
	sf80
	sf80
	sf80
	

	shortDRX
	disable
	disable
	Disable
	

	Note 1:
For further information see clause 6.3.2 in TS 36.331.


After the Scell1 (Cell 2) and Scell2 (Cell 3) are activated, the UE transmit timing offsets for Scell1 and Scell2 in sTAG shall be within the requirements in Table 7.1.13.5-4.

The reference point for the UE initial transmit timing control test requirement shall be the downlink timing of the activated Scell minus 
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Table 7.1.13.5-4: Test requirement for Te Timing Error Limit

	Downlink Bandwidth (MHz)
	Te_

	≥3
	15*TS

	NOTE:
TS is the basic timing unit defined in TS 36.211 [9]


The UE shall be capable of changing the transmission timing according to the received downlink frame. When the transmission timing error between the UE and the reference cell exceeds (Te the UE is required to adjust its timing to within (Te.

All adjustments made to the UE uplink timing shall follow these rules:

1.
For tests 1, the maximum adjustment step size Tq shall be within the requirements in Table 7.1.13.5-5.

2.
For test 1, the minimum aggregate adjustment rate shall be 3.4 × TS per 1.01 s.

3.
For test 1, the maximum aggregate adjustment rate shall be within the requirements in Table 7.1.13.5-6.

Table 7.1.13.5-5: Test requirement for Tq Maximum Autonomous Time Adjustment Step

	Downlink Bandwidth (MHz)
	Tq_

	5
	6.0*TS

	≥10
	4.0*TS

	Note: TS is the basic timing unit defined in TS 36.211 [9]


Table 7.1.13.5-6: Test requirement for maximum aggregate adjustment rate per 190 ms
	Downlink Bandwidth (MHz)
	Maximum adjustment per 190 ms

	5
	6.6*TS

	≥10
	4.6*TS

	Note: TS is the basic timing unit defined in TS 36.211 [9]


<< Unchanged sections omitted >>
Table E-2: Cell configuration mapping for 3DL CA RRM testing

	Test Case
	36.521-3 

Cell1
	36.521-3 Cell2
	36.521-3 Cell3
	36.521-3 

Cell4
	36.521-3 

Cell5

	8.16.27
	Default Test Settings for a CA_XA-YC Configuration
	
	

	8.16.28
(Pcell in TDD)
	PCC
	SCC1
	SCC2
	Neigh
	

	8.16.29
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	8.16.30
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	Y
	Cell4
	
	

	8.16.31
	Default Test Settings for a CA_XC-YA Configuration
	
	

	8.16.32
(Pcell in TDD)
	PCC
	SCC1
	SCC2
	Neigh
	

	8.16.33
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	8.16.34
	X
	Cell1
	X
	Cell2
	Y
	Cell3
	Y
	Cell4
	
	

	8.26.3A
	Default Test Settings for a CA_XA-YA-ZA Configuration
	
	

	8.16.83(generic duplex modes)
	PCC
	SCC1
	SCC2
	Neigh
	

	8.16.84(generic duplex modes)
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	
	X
	Cell1
	Y
	Cell2
	Z
	Cell3
	Z
	Cell4
	
	

	
	Default Test Settings for a CA_XA-XA-YA Configuration
	
	

	
	PCC
	SCC1
	SCC2
	Neigh
	

	
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	
	X
	Cell1
	X
	Cell2
	Y
	Cell3
	Y
	Cell4
	
	

	
	Default Test Settings for a CA_XA-YA-YA Configuration
	
	

	
	PCC
	SCC1
	SCC2
	Neigh
	

	
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	Y
	Cell4
	
	

	
	Default Test Settings for a CA_XD / CA_XA-XC / CA_XC-XA Configuration
	
	

	
	PCC
	SCC1
	SCC2
	Neigh
	

	
	Band
	
	Band
	
	Band
	
	Band
	
	
	

	
	X
	Cell1
	X
	Cell2
	X
	Cell3
	X
	Cell4
	
	

	
	Default Test Settings for a CA_XA-YC Configuration
	
	

	
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	9.1.37
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	Y
	Cell4
	Y
	Cell6

	9.1.38

(Pcell in TDD)
	Default Test Settings for a CA_XC-YA Configuration
	
	

	9.1.39 Note 5
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	9.1.39_1 Note 5
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	9.1.40 Note 5
	X
	Cell1
	X
	Cell2
	X
	Cell3
	Y
	Cell4
	Y
	Cell6

	9.1.40_1 Note 5
	Default Test Settings for a XA-YA-ZA Configuration
	
	

	9.1.68(generic duplex modes) Note 5
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	Z
	Cell4
	Z
	Cell6

	
	Default Test Settings for a XA-XA-YA Configuration
	
	

	
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	
	X
	Cell1
	X
	Cell2
	X
	Cell3
	Y
	Cell4
	Y
	Cell6

	
	Default Test Settings for a XA-YA-YA Configuration
	
	

	
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	Y
	Cell4
	Y
	Cell6

	
	Default Test Settings for a CA_XD/CA_XA-XC/CA_XC-XA Configuration

	
	PCC
	SCC1
	Neigh
	SCC2
	Neigh

	
	Band
	
	Band
	
	Band
	
	Band
	
	Band
	

	
	X
	Cell1
	X
	Cell2
	X
	Cell3
	X
	Cell4
	X
	Cell6

	
	Default Test Settings for a CA_XA-YC Configuration
	
	

	8.16.37 Note 3
	PCC
	SCC1
	SCC2
	
	

	8.16.38 Note 3
	Band
	
	Band
	
	Band
	
	
	
	
	

	8.16.41 Note 3
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	
	
	
	

	8.16.42 Note 3
	Default Test Settings for a CA_XC-YA Configuration
	
	

	9.2.40
	PCC
	SCC1
	SCC2
	
	

	9.2.41
	Band
	
	Band
	
	Band
	
	
	
	
	

	9.2.38
	X
	Cell1
	X
	Cell2
	Y
	Cell3
	
	
	
	

	9.2.39
(Pcell in TDD)
	Default Test Settings for a CA_XA-YA-ZA Configuration
	
	

	8.16.39 Note 3
	PCC
	SCC1
	SCC2
	
	

	8.16.40

(Pcell in TDD) Note 3
	Band
	
	Band
	
	Band
	
	
	
	
	

	8.16.35 Note 3
	X
	Cell1
	Y
	Cell2
	Z
	Cell3
	
	
	
	

	8.16.36 Note 3
(Pcell in TDD)
	Default Test Settings for a CA_XA-XA-YA Configuration
	
	

	8.16.85(generic duplex modes) Note 3
	PCC
	SCC1
	SCC2
	
	

	8.16.86(generic duplex modes) Note 3

9.2.55(generic duplex modes) Note 5
	Band
	
	Band
	
	Band
	
	
	
	
	

	6.2.9
	X
	Cell1
	X
	Cell2
	Y
	Cell3
	
	
	
	

	7.1.13
	Default Test Settings for a CA_XA-YA-YA Configuration
	
	

	
	PCC
	SCC1
	SCC2
	
	

	
	Band
	
	Band
	
	Band
	
	
	
	
	

	
	X
	Cell1
	Y
	Cell2
	Y
	Cell3
	
	
	
	

	
	Default Test Settings for a CA_XD / CA_XA-XC / CA_XC-XA Configuration
	
	

	
	PCC
	SCC1
	SCC2
	
	

	
	Band
	
	Band
	
	Band
	
	
	
	
	

	
	X
	Cell1
	X
	Cell2
	X
	Cell3
	
	
	
	

	Note1:
All cells shall use the same range (mid) independently of the range information given in Table 4.4.2-1 of TS 36.508 [7].

Note2:
X, Y and Z correspond to the different bands in the CA Configuration is specified in 5.4.2A.1 of TS 36.521-1 [10]. E.g. for CA_1A-3A-19A, X=1, Y=3, Z=19. For Pcell in FDD CA Configuration, FDD bands shall precede TDD bands. E.g. for CA_13A-48A-66A, X=13, Y=66, Z=48. For Pcell in TDD CA Configuration, TDD bands shall precede FDD bands. E.g. for CA_13A-48A-66A, X=48, Y=13, Z=66.
Note3:
For intra band contiguous CA, CC addition shall be done in increasing frequency order to ensure Contiguous CC addition.

Note 4:
For simplicity, this table does not consider CA Type B. For CA Type B, the corresponding Type C default test settings shall be used. For example, for CA_XB_YA, the entry for CA_XC_YA shall be used. 
Note 5:
These test cases require to swap the bands so that every band in the CA Configuration is used as PCC. In the most generic case XA-YA-ZA, the test case shall be run three times: CA_XA-YA-ZA, CA_YA-XA-ZA and CA_ZA-XA-YA.


<< Unchanged sections omitted >>
F.1.2
Measurement of RRM requirements

Table F.1.2-1: Maximum Test System Uncertainty for RRM Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	4.2.1 E-UTRA FDD - FDD cell re-selection intra frequency
	Noc ±1.0 dB averaged over BWConfig
Ês1 / Noc ±0.3 dB averaged over BWConfig
Ês2 / Noc ±0.3 dB averaged over BWConfig
	Note:

Ês1 / Noc is the ratio of cell 1 signal / AWGN

Ês2 / Noc is the ratio of cell 2 signal / AWGN

	4.2.2 E-UTRA TDD - TDD cell re-selection intra frequency
	Same as 4.2.1
	

	4.2.3 E-UTRA FDD - FDD cell re-selection inter frequency
	Noc1 ±1.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB averaged over BWConfig
Noc2 ±1.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB averaged over BWConfig
	Note:

Noc1 is the AWGN on cell 1 frequency 

Ês1 / Noc1 is the ratio of cell 1 signal / AWGN

Noc2 is the AWGN on cell 2 frequency

Ês2 / Noc2 is the ratio of cell 2 signal / AWGN

	4.2.4 E-UTRA FDD - TDD cell re-selection inter frequency
	Same as 4.2.3
	

	4.2.5 E-UTRA TDD - FDD cell re-selection inter frequency
	Same as 4.2.3
	

	4.2.6 E-UTRA TDD - TDD cell re-selection inter frequency
	Same as 4.2.3
	

	<<Too many rows skipped>>
	
	

	7.1.1 E-UTRAN FDD - UE Transmit Timing Accuracy
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of cell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.1_2 E-UTRAN FDD - UE Transmit Timing Accuracy for UE category 1bis
	Same as 7.1.1
	Same as 7.1.1

	7.1.2 E-UTRAN TDD - UE Transmit Timing Accuracy
	Same as 7.1.1
	Same as 7.1.1

	7.1.2_2 E-UTRAN TDD - UE Transmit Timing Accuracy for UE category 1bis
	Same as 7.1.1
	Same as 7.1.1

	7.1.3 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Scell
	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB

Noc2 ±3.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB

±3TS Uplink signal transmit timing relative to downlink

±0.5TS relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of cell signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.3_1 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Scell (Release 12 and forward)
	Same as 7.1.3
	Same as 7.1.3

	7.1.4 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell
	Same as 7.1.3
	Same as 7.1.3

	7.1.4_1 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell (Release 12 and forward)
	Same as 7.1.3
	Same as 7.1.3

	7.1.4A E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell for 20 MHz +10 MHz bandwidth
	Same as 7.1.3
	Same as 7.1.3

	7.1.5 E-UTRAN FDD - UE Transmit Timing Accuracy Tests for 5MHz Bandwidth
	Same as 7.1.1
	Same as 7.1.1

	7.1.6 E-UTRAN FDD - UE Transmit Timing Accuracy Tests for Scell in sTAG
	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB

Noc2 ±3.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of cell signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.7 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell in sTAG
	Same as 7.1.6
	Same as 7.1.6

	7.1.7A E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell in sTAG for 20MHz +20MHz bandwidth
	Same as 7.1.6
	Same as 7.1.6

	7.1.7B E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Scell in sTAG for 20MHz +10MHz bandwidth
	Same as 7.1.6
	Same as 7.1.6

	7.1.10 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.11 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.12 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.13 3DL/3UL TDD CA UE Transmit Timing Accuracy Tests for 2 Scells

	Noc1 ±3.0 dB averaged over BWConfig
Ês1 / Noc1 ±0.3 dB

Noc2 ±3.0 dB averaged over BWConfig
Ês2 / Noc2 ±0.3 dB

Noc3 ±3.0 dB averaged over
BWConfig
Ês3 / Noc3 ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of cell signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.14 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Same as 7.1.1
	Same as 7.1.1

	7.1.15 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Same as 7.1.1
	Same as 7.1.1

	7.1.16 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Same as 7.1.1
	Same as 7.1.1

	7.1.17 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink

±0.5Ts relative during UE timing adjustment
	Note:

Ês / Noc is the ratio of Ncell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.18 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under enhanced coverage
	Noc ±3.0 dB averaged over BWConfig
Ês / Noc ±0.3 dB

±3Ts Uplink signal transmit timing relative to downlink
	Note:

Ês / Noc is the ratio of Ncell 1 signal / AWGN

TS = 1/(15000 x 2048) seconds, the basic timing unit defined in TS 36.211 [9]

	7.1.21 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for CE UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.22 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for CE UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.23 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for CE UE in CEModeA
	Same as 7.1.1
	Same as 7.1.1

	7.1.24 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for CE UE in CEModeB
	Same as 7.1.1
	Same as 7.1.1

	<<Too many rows skipped>>
	
	

	In addition, the following Test System uncertainties and related constraints apply.

Any additional constraints are defined in the specific tests.
	

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty
	Test-specific

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty
	Test-specific

	Fading profile power uncertainty
	±0.5 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)


<< Unchanged sections omitted >>
F.3.2
Measurement of RRM requirements

Because the relationships between the Test system uncertainties and the Test Tolerances are often complex, it is not always possible to give a simple derivation of the Test Requirement in this document. The analysis is recorded in 3GPP TR 36 903 [20].

Table F.3.2-1: Derivation of Test Requirements (RRM tests)

	Test
	Minimum Requirement in TS 36.133
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-3

	4.2.1 E-UTRA FDD – FDD cell re-selection intra frequency
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB

Ês2 / Noc: +16.00dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: +13.00dB
	During T1:

0dB
0dB

0dB

During T2:

0dB
0dB

+0.45dB

During T3:

0dB
+0.45dB

0dB
	During T1:

Noc: -98dBm/15kHz
Ês1 / Noc: +16.00dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz
Ês1 / Noc: +13.00dB

Ês2 / Noc: +16.45dB

During T3:

Noc: -98dBm /15kHz
Ês1 / Noc: +16.45dB

Ês2 / Noc: +13.00dB

	4.2.2 E-UTRA TDD – TDD cell re-selection intra frequency
	Same as 4.2.1
	Same as 4.2.1
	Same as 4.2.1

	4.2.3 E-UTRA FDD - FDD cell re-selection inter frequency
	During T0:

Noc1: -98dBm/15kHz
Ês1 / Noc1: -4.00dB

Noc2: -98dBm/15kHz
Ês2 / Noc2: +14.00dB

During T1:

Noc1: -98dBm/15kHz
Ês1 / Noc1: +14.00dB

Noc2: -98dBm/15kHz
Ês2 / Noc2: -4.00dB

During T2:

Noc1: -98dBm/15kHz
Ês1 / Noc1: +14.00dB

Noc2: -98dBm/15kHz
Ês2 / Noc2: -infinity

During T3:

Noc1: -98dBm /15kHz
Ês1 / Noc1: +14.00dB

Noc2: -98dBm/15kHz
Ês2 / Noc2: +12.00dB
	During T0:

-1.35dB
+0.3dB

-1.35dB
+0.4dB

During T1:

-1.35dB
+2.4dB

-1.35dB
+0.3dB

During T2:

-1.35dB
+2.4dB

-1.35dB
0dB

During T3:

-1.35dB
+2.4dB

-1.35dB
+2.4dB
	During T0:

Noc1: -99.35dBm/15kHz
Ês1 / Noc1: -3.70dB

Noc2: -99.35dBm/15kHz
Ês2 / Noc2: +14.40dB

During T1:

Noc1: -99.35dBm/15kHz
Ês1 / Noc1: +16.40dB

Noc2: -99.35dBm/15kHz
Ês2 / Noc2: -3.70dB

During T2:

Noc1: -99.35dBm/15kHz
Ês1 / Noc1: +16.40dB

Noc2: -99.35dBm/15kHz
Ês2 / Noc2: -infinity

During T3:

Noc1: -99.35dBm /15kHz
Ês1 / Noc1: +16.40dB

Noc2: -99.35dBm/15kHz
Ês2 / Noc2: +14.40dB

	4.2.4 E-UTRA FDD - TDD cell re-selection inter frequency
	Same as 4.2.3
	Same as 4.2.3
	Same as 4.2.3

	4.2.5 E-UTRA TDD - FDD cell re-selection inter frequency
	Same as 4.2.3
	Same as 4.2.3
	Same as 4.2.3

	4.2.6 E-UTRA TDD - TDD cell re-selection inter frequency
	Same as 4.2.3
	Same as 4.2.3
	Same as 4.2.3

	<<Too many rows skipped>>
	
	
	

	7.1.1 E-UTRAN FDD - UE Transmit Timing Accuracy
	Test 1 (10MHz Ch BW):

Uplink timing: ±12Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês / Noc: +3.00dB

Test 2 (10MHz Ch BW):

Uplink timing: ±12Ts
Ês / Noc: +3.00dB

Test 3: (1.4MHz Ch BW)

Uplink timing: ±24Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts 

Ês / Noc: +3.00dB
	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB

±3Ts
+0.3dB

±3Ts
+0.5Ts
 +1.1Ts

+0.3dB
	Test 1 (10MHz Ch BW):

Uplink timing: ±15Ts
Max step size Tq: 4.0T
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês / Noc: +3.30dB

Test 2 (10MHz Ch BW):

Uplink timing: ±15Ts
Ês / Noc: +3.30dB

Test 3: (1.4MHz Ch BW)

Uplink timing: ±27Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts

Ês / Noc: +3.30dB

	7.1.1_1 E-UTRAN FDD - UE Transmit Timing Accuracy (Non DRx UE)
	Test 1 (10MHz Ch BW):

Uplink timing: ±12Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês / Noc: +3.00dB

Test 2 not applicable
Test 3: (1.4MHz Ch BW)

Uplink timing: ±24Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts 

Ês / Noc: +3.00dB
	±3Ts
+0.5Ts
-3.6Ts

+1.1Ts
+0.3dB

±3Ts
+0.5Ts
+1.1Ts

+0.3dB
	Test 1 (10MHz Ch BW):

Uplink timing: ±15Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês / Noc: +3.30dB

Test 2 not applicable
Test 3: (1.4MHz Ch BW)

Uplink timing: ±27Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts

Ês / Noc: +3.30dB

	7.1.1_2 E-UTRAN FDD - UE Transmit Timing Accuracy for UE category 1bis
	Same as 7.1.1
	Same as 7.1.1
	Same as 7.1.1

	7.1.2 E-UTRAN TDD - UE Transmit Timing Accuracy
	Test 1 (10MHz Ch BW):

Uplink timing: (624 ±12) x Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês / Noc: +3.00dB

Test 2 (10MHz Ch BW):

Uplink timing: (624 ±12) x Ts
Ês / Noc: +3.00dB

Test 3: (1.4MHz Ch BW)

Uplink timing: (624 ±24) x Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts 

Ês / Noc: +3.00dB
	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB

±3Ts
+0.3dB

±3Ts
+0.5Ts
+1.1Ts

+0.3dB
	Test 1 (10MHz Ch BW):

Uplink timing: (624 ±15) x Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês / Noc: +3.30dB

Test 2 (10MHz Ch BW):

Uplink timing: (624 ±15) x Ts
Ês / Noc: +3.30dB

Test 3: (1.4MHz Ch BW)

Uplink timing: (624 ±27) x Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts

Ês / Noc: +3.30dB

	7.1.2_1 E-UTRAN TDD - UE Transmit Timing Accuracy (Non DRx UE)
	Test 1 (10MHz Ch BW):

Uplink timing: (624 ±12) x Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês / Noc: +3.00dB

Test 2 not applicable
Test 3: (1.4MHz Ch BW)

Uplink timing: (624 ±24) x Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts 

Ês / Noc: +3.00dB
	±3Ts
+0.5Ts
-3.6Ts

+1.1Ts
+0.3dB

±3Ts
+0.5Ts
+1.1Ts

+0.3dB
	Test 1 (10MHz Ch BW):

Uplink timing: (624 ±15) x Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês / Noc: +3.30dB

Test 2 not applicable
Test 3: (1.4MHz Ch BW)

Uplink timing: (624 ±27) x Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts

Ês / Noc: +3.30dB

	7.1.2_2 E-UTRAN TDD - UE Transmit Timing Accuracy for UE category 1bis
	Same as 7.1.2
	Same as 7.1.2
	Same as 7.1.2

	7.1.3 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for SCell
	Test 1:

Uplink timing: ±12Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB

Test 2:

Uplink timing: ±12Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB

+0.3dB
±3Ts
+0.3dB

+0.3dB
	Test 1:

Uplink timing: ±15Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB

Test 2:

Uplink timing: ±15Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB

	7.1.3_1 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for SCell (Release 12 and forward)
	Test 1:

Uplink timing: ±12Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB

Test 2 and Test 3:

Uplink timing: ±12Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB

+0.3dB

±3Ts
+0.3dB

+0.3dB
	Test 1:

Uplink timing: ±15Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB

Test 2 and Test 3:

Uplink timing: ±15Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB



	7.1.4 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell
	Test 1:

Uplink timing: (624 ±12) x Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB

Test 2:

Uplink timing: (624 ±12) x Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB
+0.3dB

±3Ts
+0.3dB

+0.3dB
	Test 1:

Uplink timing: (624 ±15) x Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB

Test 2:

Uplink timing: (624 ±15) x Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB



	7.1.4_1 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell (Release 12 and forward)
	Test 1:

Uplink timing: (624 ±12) x Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB

Test 2 and Test:

Uplink timing: (624 ±12) x Ts
Ês1 / Noc1: +3.00dB
Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB
+0.3dB

±3Ts
+0.3dB

+0.3dB
	Test 1:

Uplink timing: (624 ±15) x Ts
Max step size Tq: 4Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.00dB

Test 2 and Test 3:

Uplink timing: (624 ±15) x Ts
Ês1 / Noc1: +3.30dB
Ês2 / Noc2: +3.30dB



	7.1.4A E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell for 20 MHz +10 MHz bandwidth
	Same as 7.1.4
	Same as 7.1.4
	Same as 7.1.4

	7.1.5 E-UTRAN FDD - UE Transmit Timing Accuracy Tests for 5MHz Bandwidth
	Test 1 (5MHz Ch BW):

Uplink timing: ±12Ts
Max step size Tq: 5.5Ts
Min adjust rate: 11Ts in 1.57s 
Max adjust rate: 5.5Ts
Ês / Noc: +3.00dB
	±3Ts
+0.5Ts
-5.3Ts
+1.1Ts
+0.3dB
	Test 1 (5MHz Ch BW):

Uplink timing: ±15Ts
Max step size Tq: 6.0Ts
Min adjust rate: 5.7Ts in 1.57s

Max adjust rate: 6.6Ts
Ês / Noc: +3.30dB

	7.1.6 E-UTRAN FDD - UE Transmit Timing Accuracy Tests for SCell in sTAG
	Test 1:

Uplink timing: ±12Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB

Test 2:

Uplink timing: ±12Ts
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts

+0.3dB

+0.3dB

±3Ts
+0.3dB

+0.3dB


	Test 1:

Uplink timing: ±15Ts
Max step size Tq: 4.0Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB

Test 2:

Uplink timing: ±15Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB



	7.1.7 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell in sTAG
	Test 1:

Uplink timing: (624 ±12) x Ts
Max step size Tq: 3.5Ts
Min adjust rate: 7Ts
Max adjust rate: 3.5Ts
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB

Test 2:

Uplink timing: (624 ±12) x Ts
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB


	±3Ts
+0.5Ts
-3.6Ts
+1.1Ts
+0.3dB

+0.3dB

±3Ts
+0.3dB

+0.3dB


	Test 1:

Uplink timing: (624 ±15) x Ts
Max step size Tq: 4.0Ts
Min adjust rate: 3.4Ts
Max adjust rate: 4.6Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB

Test 2:

Uplink timing: (624 ±15) x Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB



	7.1.7A E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell in sTAG for 20MHz +20MHz bandwidth
	Sams as 7.1.7
	Sams as 7.1.7
	Sams as 7.1.7

	7.1.7B E-UTRAN TDD – UE Transmit Timing Accuracy Tests for SCell in sTAG for 20MHz +10MHz bandwidth
	Sams as 7.1.7
	Sams as 7.1.7
	Sams as 7.1.7

	7.1.10 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.11 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.12 E-UTRAN TDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.13 3DL/3UL TDD CA UE Transmit Timing Accuracy Tests for 2 SCells
	Test 1:

Uplink timing: (624 ±12) x Ts
Max step size Tq: 
5.5Ts for 5MHz BW

3.5Ts for (10 MHz BW
Min adjust rate: 7Ts
Max adjust rate:

5.5Ts for 5MHz BW

3.5Ts for (10 MHz BW
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB

Ês3 / Noc3: +3.00dB
Test 2:

Uplink timing: (624 ±12) x Ts
Ês1 / Noc1: +3.00dB

Ês2 / Noc2: +3.00dB
Ês3 / Noc3: +3.00dB


	±3Ts
+0.5Ts
+0.5Ts
-3.6Ts
+1.1Ts
+1.1Ts
+0.3dB

+0.3dB

+0.3dB

±3Ts
+0.3dB

+0.3dB

+0.3dB


	Test 1:

Uplink timing: (624 ±15) x Ts
Max step size Tq: 
6.0Ts for 5MHz BW

4.0Ts for (10 MHz BW
Min adjust rate: 3.4Ts
Max adjust rate: 
6.6Ts for 5MHz BW

4.6Ts for (10 MHz BW
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB

Ês3 / Noc3: +3.30dB
Test 2:

Uplink timing: (624 ±15) x Ts
Ês1 / Noc1: +3.30dB

Ês2 / Noc2: +3.30dB

Ês3 / Noc3: +3.30dB



	7.1.14 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Uplink timing: ±48Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts
Ês / Noc: -12.00dB
	±3Ts
+0.5Ts
+1.1Ts(f > 1GHz)

+1.7Ts(f ≤ 1GHz)

+0.3dB
	Uplink timing: ±51Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts(f > 1GHz)

Max adjust rate: 19.2Ts(f ≤ 1GHz)

Ês / Noc: -11.70dB

	7.1.15 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Same as 7.1.14
	Same as 7.1.14
	Same as 7.1.14

	7.1.16 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for Cat-M1 UE in CEModeB
	Same as 7.1.14
	Same as 7.1.14
	Same as 7.1.14

	7.1.17 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under normal coverage
	Test 1

Uplink timing: ±80Ts
Max step size: 58.33Ts
Min adjust rate: 7Ts
Max adjust rate: 58.33Ts

Ês / Noc: +4.00dB
	±3Ts
+0.5Ts
-3.6Ts for carrier frequency under 1 GHz

-6.6Ts for carrier frequency over 1 GHz
+1.1Ts for carrier frequency under 1 GHz

+1.7 Ts for carrier frequency over 1 GHz

+0.3dB
	Test 1

Uplink timing: ±83Ts
Max step size: 58.83T
Min adjust rate: 

3.4Ts for carrier frequency under 1 GHz

0.4Ts for carrier frequency over 1 GHz

Max adjust rate: 

59.43Ts for carrier frequency under 1 GHz

60.03Ts for carrier frequency over 1 GHz

Ês / Noc: +4.30dB

	7.1.18 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Category NB1 UE In-Band mode under enhanced coverage
	Test 1&Test 2

Uplink timing: ±80Ts

Test 1
Uplink timing: 0Ts (during ongoing repetition)
Ês / Noc: +4.00dB
	±3Ts

±3Ts

+0.3dB
	Test 1&Test 2

Uplink timing: ±83Ts

Test 1
Uplink timing: ±3Ts (during ongoing repetition)

Ês / Noc: +4.30dB

	7.1.21 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M2 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.22 E-UTRAN HD-FDD – UE Transmit Timing Accuracy Tests for Cat-M2 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.23 E-UTRAN TDD - UE Transmit Timing Accuracy Tests for Cat-M2 UE in CEModeA
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2
	Test 1:

Same as 7.1.1 Test 1

Test 2 & 3:

Same as 7.1.1 Test 2

	7.1.24 E-UTRAN FDD – UE Transmit Timing Accuracy Tests for Cat-M2 UE in CEModeB
	Uplink timing: ±40Ts
Max step size Tq: 17.5Ts
Max adjust rate: 17.5Ts
Ês / Noc: -12.00dB
	±3Ts
+0.5Ts
+1.1Ts(f > 1GHz)

+1.7Ts(f ≤ 1GHz)

+0.3dB
	Uplink timing: ±43Ts
Max step size Tq: 18Ts
Max adjust rate: 18.6Ts(f > 1GHz)

Max adjust rate: 19.2Ts(f ≤ 1GHz)

Ês / Noc: -11.70dB

	<<Too many rows skipped>>
	
	
	

	12.4 Congestion Control Measurement Test for V2X UE
	During T1:

Noc: -106dBm/15kHz
PUCCH Ês / Noc: +7.19dB

During T2:

Noc: -106dBm/15kHz
PUCCH Ês / Noc: +13.19dB
	During T1:

0dB

-2.3dB

During T2:

0dB

1.7dB
	During T1:

Noc: -106dBm/15kHz
PUCCH Ês / Noc: +4.89dB

During T2:

Noc: -106dBm/15kHz
PUCCH Ês / Noc: +14.89dB
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