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6.4
Timing

6.4.1
UE transmit timing
6.4.1.0
Minimum conformance requirements

6.4.1.0
Minimum conformance requirements

6.4.1.0.1
Minimum conformance requirements for UE transmit timing accuracy

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 6.4.1.0.1-1. This requirement applies:

-
when it is the first transmission in a DRX cycle for PUCCH, PUSCH and SRS or it is the PRACH transmission.

The UE shall meet the Te requirement for an initial transmission provided that at least one SSB is available at the UE during the last 160 ms. The reference point for the UE initial transmit timing control requirement shall be the downlink timing of the reference cell minus [image: image1.wmf]c
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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 for PRACH is defined as 0.
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 (in Tc units) for other channels is the difference between UE transmission timing and the downlink timing immediately after when the last timing advance in clause 7.3 was applied. NTA for other channels is not changed until next timing advance is received. The value of[image: image3.wmf]offset
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depends on the duplex mode of the cell in which the uplink transmission takes place and the frequency range (FR). [image: image4.wmf]offset
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is defined in Table 6.4.1.0.1-2.

Table 6.4.1.0.1-1: Te Timing Error Limit

	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	12*64*Tc

	
	
	30
	10*64*Tc

	
	
	60
	10*64*Tc

	
	30
	15
	8*64*Tc

	
	
	30
	8*64*Tc

	
	
	60
	7*64*Tc

	2
	120
	60
	3.5*64*Tc

	
	
	120
	3.5*64*Tc

	
	240
	60
	3*64*Tc

	
	
	120
	3*64*Tc

	Note 1:
Tc is the basic timing unit defined in TS 38.211 [6]


Table 6.4.1.0.1-2: The Value of [image: image5.wmf]offset
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	Frequency range and band of cell used for uplink transmission
	[image: image6.wmf]offset
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(Unit: TC)

	FR1 FDD band without LTE-NR coexistence case or FR1 TDD band without LTE-NR coexistence case 
	25600 (Note 1)

	FR1 FDD band with LTE-NR coexistence case
	0 (Note 1)

	FR1 TDD band with LTE-NR coexistence case
	39936 (Note 1)

	FR2
	13792

	Note 1:
The UE identifies [image: image7.wmf]offset
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 based on the information n-TimingAdvanceOffset according to [2]. If UE is not provided with the information n-TimingAdvanceOffset, the default value of [image: image8.wmf]offset
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 is set as 25600 for FR1 band. In case of multiple UL carriers in the same TAG, UE expects that the same value of n-TimingAdvanceOffset is provided for all the UL carriers according to section 4.2 in [3] and the value 39936 of [image: image9.wmf]offset
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 can also be provided for a FDD serving cell.


When it is not the first transmission in a DRX cycle or there is no DRX 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 clause 7.3 is applied.
When the transmission timing error between the UE and the reference timing exceeds (Te, the UE is required to adjust its timing to within (Te. The reference timing shall be [image: image10.wmf]c
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 before the downlink timing of the reference cell. All adjustments made to the UE uplink timing shall follow these rules:
1)
The maximum amount of the magnitude of the timing change in one adjustment shall be Tq.

2)
The minimum aggregate adjustment rate shall be Tp  per second.

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

where the maximum autonomous time adjustment step Tq and the aggregate adjustment rate Tp are specified in Table 6.4.1.0.1-3.

Table 6.4.1.0.1-3: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate

	Frequency Range
	SCS of uplink signals (KHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	2
	60
	2.5*64*Tc
	2.5*64*Tc

	
	120
	2.5*64*Tc
	2.5*64*Tc

	NOTE 1:
Tc is the basic timing unit defined in TS 38.211 [6]


The normative reference for this requirement is TS.38.133 [6] clause 7.1.2.
6.4.1.1
EN-DC FR1 UE transmit timing accuracy

6.4.1.1.1
Test purpose

The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits. This test will verify the requirements in TS 38.133 [6] clause 7.1.2.

6.4.1.1.2
Test applicability

This test applies to all types of E-UTRA UE release 15 and forward supporting EN-DC. 

6.4.1.1.3
Minimum conformance requirements

The minimum conformance requirements are specified in clause 6.4.1.0.1.

The normative reference for this requirement is TS.38.133 [6] clause A.6.4.1.1

6.4.1.1.4
Test Description

6.4.1.1.4.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-1 [17].

This test can be run in one of the configurations defined in Table 6.4.1.1.4.1-1.

Table 6.4.1.1.4.1-1: Supported test configurations for FR1 PSCell

	Configuration
	Description

	6.4.1.1-1
	NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	6.4.1.1-2
	NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	6.4.1.1-3
	NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	Note: The UE is only required to be tested in one of the supported test configurations in FR1 depending on UE capability.


Configure the test equipment and the DUT according to the parameters in Table 6.4.1.1.4.1-2
Table 6.4.1.1.4.1-2: Initial conditions for EN-DC FR1 transmit timing accuracy 

	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.1, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 6.4.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.1.7.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	


1. Message contents are defined in clause 6 6.4.1.1.4.3.

2. A single NR cell is used. The connection setup is done according to the settings in Annex C.1.3, and the downlink signal levels as per Annex C.1. The general test parameters are given in Table 6.4.1.4.5-4 below.

6.4.1.1.4.2
Test procedure

The test consists of a single NR cell (PSCell). The downlink timing of the NR Cell is changed and the changes in UE transmit timing are observed. The transmit timing is verified by the UE transmitting SRS used as a measurement reference facilitating the SS timing estimation.
The test sequence shall be carried out in RRC_CONNECTED for every test case.

Following will be the test sequence for this test

1.
Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On according to TS 38.508-1 [6] clause 4.5.

2.
Set up NR Cell according to parameters given in Table 6.4.1.1.4-1.
3.
The SS shall transmit an RRCConnectionReconfiguration message configuring the UE with the message content defined in clause 6.4.1.1.4.3.

4.
The UE shall transmit RRCConnectionReconfigurationComplete message.

5.
After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset) ± Te of the first detected path of DL SSB.

a.
The NTA offset value (in Tc units) is 25600 for FR1

b.
The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1

6.
The test system shall adjust the timing of the DL path by values given in Table 6.4.1.1.4.2-1

Table 6.4.1.1.4.2-1: Adjustment Value for DL Timing

	SCS of SSB signals (KHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc


7.
The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Table 6.4.1.1.5-5. This will only be done for Test1.

8.
The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ± Te of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment
6.4.1.1.4.3
Message contents

Message contents are according to TS 38.508-1 [14] clause 4.6.1 with the following exceptions:

Table 6.4.1.1.4.3-1: SRS-Config : Additional test requirement for UE transmit timing accuracy for EN-DC FR1 UE 

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SRS-Config ::= SEQUENCE {
	
	
	

	  srs-ResourceSetToReleaseList
	Not present
	
	

	  srs-ResourceSetToAddModList SEQUENCE (SIZE(0..maxNrofSRS-ResourceSets)) OF SEQUENCE {
	
	
	

	    srs-ResourceSetId
	0
	
	

	    srs-ResourceIdList SEQUENCE (SIZE(1..maxNrofSRS-ResourcesPerSet)) OF {
	
	0 for Config 1 and Config 2
	

	      SRS-ResourceId[1]
	0
	
	

	    }
	
	
	

	    resourceType CHOICE {
	
	
	

	      periodic SEQUENCE {
	
	
	

	        periodicityAndOffset-p
	
	sl1 for Config 1

sl640 for Config 2
	

	      }
	
	
	

	    }
	
	
	

	    usage
	codebook
	
	

	    alpha
	Alpha
	
	

	    p0
	0
	
	

	    pathlossReferenceRS CHOICE {
	
	
	

	      ssb-Index
	SSB-Index
	
	

	    }
	
	
	

	    srs-PowerControlAdjustmentStates
	Not present
	
	

	  }
	
	
	

	  srs-ResourceToReleaseList 
	Not present
	
	

	  srs-ResourceToAddModList SEQUENCE (SIZE(1..maxNrofSRS-Resources)) OF SEQUENCE {
	
	
	

	    srs-ResourceId
	0
	
	

	    nrofSRS-Ports
	Port1
	
	

	    ptrs-PortIndex
	Not present
	
	

	    transmissionComb CHOICE {
	
	
	

	      n2 SEQUENCE {
	
	
	

	        combOffset-n2
	0
	
	

	        cyclicShift-n2
	0
	
	

	      }
	
	
	

	    }
	
	
	

	    resourceMapping SEQUENCE {
	
	
	

	      startPosition
	0
	
	

	      nrofSymbols
	n1
	
	

	      repetitionFactor
	n1
	
	

	    }
	
	
	

	    freqDomainPosition
	0
	
	

	    freqDomainShift
	0
	
	

	    freqHopping SEQUENCE {
	
	
	

	      c-SRS
	1
	
	

	      b-SRS
	0
	
	

	      b-hop
	0
	
	

	    }
	
	
	

	    groupOrSequenceHopping 
	
	NOT PRESENT
	

	    }
	
	
	

	    sequenceId
	0
	
	

	    spatialRelationInfo SEQUENCE {
	SRS-SpatialRelationInfo
	
	

	      servingCellId
	Not present
	
	

	      referenceSignal  CHOICE {
	
	
	

	        ssb-Index
	SSB-Index
	
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	  tpc-Accumulation
	Not present
	
	

	}
	
	
	


Table 6.4.1.1.4.3-2: DRX-Config : Additional test requirement for UE transmit timing accuracy Test 2 for EN-DC FR1

	Derivation Path: TS 38.331 [6], clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	DRX-Config ::= CHOICE {
	
	
	

	  drx-onDurationTimer CHOICE {
	
	
	

	    milliSeconds
	ms6
	
	

	  }
	
	
	

	  drx-InactivityTimer
	ms1
	
	

	  drx-HARQ-RTT-TimerDL
	56
	
	

	  drx-HARQ-RTT-TimerUL
	56
	
	

	  drx-RetransmissionTimerDL
	
	sl1
	

	  drx-RetransmissionTimerUL
	
	sl1
	

	  drx-LongCycleStartOffset CHOICE {
	
	
	

	    ms320
	0
	
	

	  }
	
	
	

	  shortDRX
	
	NOT PRESENT
	

	  drx-SlotOffset
	0
	
	

	}
	
	
	


6.4.1.1.5
Test Requirements

Table 6.4.1.1.5-1: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2

	SSB ARFCN
	
	1,2,3
	Freq1
	Freq1

	NR Channel Number
	
	1,2,3
	2
	2

	TDD configuration
	
	1
	Not Applicable

	
	
	2
	TDDConf.1.1

	
	
	3
	TDDConf.1.2

	BWchannel
	MHz
	1
	10: NRB,c = 52

	
	
	2
	10: NRB,c = 52

	
	
	3
	40: NRB,c = 106

	Initial BWP Configuration
	
	1,2,3
	DLBWP.0.1

ULBWP.0.1

	Dedicated BWP Configuration
	
	1,2,3
	DLBWP.1.1

ULBWP.1.1

	DRx Cycle
	ms
	1,2,3
	N/A
	DRX.5Note5

	PDSCH Reference measurement channel
	
	1
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	
	1
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	
	1
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD

	OCNG Patterns
	
	1,2,3
	OP.1

	SSB configuration
	
	1,2
	SSB.1 FR1

	
	
	3
	SSB.2 FR1

	S
	
	1
	S

	
	
	3
	S

	EPRE ratio of PSS to SSS
	dB
	1,2,3
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
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Note2
	dBm/15 kHz
	1,2,3
	-98
	-98
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	dBm/SCS
	1,2
	-98
	-98

	
	
	3
	-95
	-95
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	1,2,3
	3
	3
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	1,2,3
	3
	3

	SS-RSRPNote3
	dBm/SCS
	1,2
	-95
	-95

	
	
	3
	-92
	-92

	IoNote3
	dBm/9.36MHz
	1,2
	-65.2
	-65.2

	
	dBm/38.1MHz
	3
	-59.2
	-59.2

	Propagation condition
	
	1,2,3
	AWGN

	SRS Config
	
	1,2,3
	Config1Note6
	Config2Note6

	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: image15.wmf]oc
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 to be fulfilled.

Note 3:
SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 4:
SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.

Note 5:
DRx related parameters are given in Table A.3.3.5-1

Note 6:
  SRS configs are given in Table A.6.4.1.1.1-3


Table 6.4.1.1.5-2: SRS Configuration for Timing Accuracy Test

	
	Field
	Config1
	Config 2
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0
	

	
	srs-ResourceIdList
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	

	
	SRS-ResourceSetId
	0
	0
	

	SRS-Resource
	nrofSRS-Ports
	Port1
	Port1
	

	
	transmissionComb
	n2
	n2
	

	
	combOffset-n2
	0
	0
	

	
	cyclicShift-n2
	0
	0
	

	
	resourceMapping

startPosition
	0
	0
	

	
	resourceMapping

nrofSymbols
	n1
	n1
	

	
	resourceMapping

repetitionFactor
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	

	
	freqDomainShift
	0
	0
	

	
	freqHopping

c-SRS
	sl1
	sl1
	

	
	freqHopping

b-SRS
	0
	0
	

	
	freqHopping

b-hop
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1
	sl640
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	Any 10 bit number


Table 6.4.1.1.5-3: DRX-Configuration for UL Timing Tests

	Field
	Test 2

	
	Value

	drx-onDurationTimer
	6 ms

	drx-InactivityTimer
	1 ms

	drx-RetransmissionTimerDL
	1 slot

	drx-RetransmissionTimerUL
	1 slot

	longDRX-CycleStartOffset
	320 ms

	shortDRX
	disable

	TimeAlignmentTimer
	Infinity

	Note:
The DRX cycle and time alignment timer parameters are specified in clause 6.3.2 in TS 38.331 [13]


Table 6.4.1.1.5-4: Te Timing Error Limit

	Frequency Range
	SCS of SSB signals (KHz)
	SCS of uplink signals s(KHz)
	Te

	1
	15
	15
	13.75*64*Tc

	
	
	30
	11.75*64*Tc

	
	
	60
	11.75*64*Tc

	
	30
	15
	9.75*64*Tc

	
	
	30
	9.75*64*Tc

	
	
	60
	8.75*64*Tc

	Note 1:
Tc is the basic timing unit defined in TS 38.211 [6]


Table 6.4.1.1.5-5: Tq Maximum Autonomous Time Adjustment Step and Tp Minimum Aggregate Adjustment rate

	Frequency Range
	SCS of uplink signals (KHz)
	Tq
	Tp 

	1
	15
	5.5*64*Tc
	5.5*64*Tc

	
	30
	5.5*64*Tc
	5.5*64*Tc

	
	60
	5.5*64*Tc
	5.5*64*Tc

	NOTE 1:
Tc is the basic timing unit defined in TS 38.211 [6]


<Unchanged sections skipped>
Table F.1.1.2-2: Maximum test system uncertainty for RRM requirements for EN-DC FR1 test cases

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	4.3.2.2.1
	Noc ±1.5 dB

Ês / Noc ±0.3 dB

Uplink absolute power measurement ±1.5 dB

Uplink relative power measurement ±0.7 dB

±112Tc Uplink signal transmit timing relative to downlink
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	4.3.2.2.2
	Same as 4.3.2.2.1
	Same as 4.3.2.2.1

	4.4.3.1 EN-DC FR1 timing advance adjustment accuracy
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

±88Tc Timing Advance Adjustment accuracy
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	4.5.3.1 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 160ms SCell measurement cycle
	Noc1 ±1.5 dB 

Ês1 / Noc1 ±0.3 dB 

Noc2 ±1.5 dB 

Ês2 / Noc2 ±0.3 dB
	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

	4.5.3.2 EN-DC FR1 SCell activation and deactivation of known SCell in non-DRX for 320ms SCell measurement cycle
	Same as 4.5.3.1
	Same as 4.5.3.1

	4.5.3.3 EN-DC FR1 SCell activation and deactivation of unknown SCell in non-DRX
	Same as 4.5.3.1
	Same as 4.5.3.1

	4.6.1.1 EN-DC FR1 event-triggered reporting without gap in non-DRX
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

Ês2 / Noc ±0.3 dB
	Note:

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

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

	4.6.1.2 EN-DC FR1 event-triggered reporting without gap in DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.3 EN-DC FR1 event-triggered reporting with gap in non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.1.4 EN-DC FR1 event-triggered reporting with gap in DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	4.6.2.1 EN-DC FR1-FR1 event-triggered reporting in non-DRX
	Freq 2 Noc ±1.5 dB

Freq 3 Noc ±1.5 dB

Ês2 / Noc ±0.3 dB

Ês3 / Noc ±0.3 dB
	Note:

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

Ês3 / Noc is the ratio of cell 3 signal / AWGN

	4.6.2.2  EN-DC FR1-FR1 event-triggered reporting in DRX
	Same as 4.6.2.1
	Same as 4.6.2.1

	4.6.2.5 EN-DC FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection
	Same as 4.6.2.1
	Same as 4.6.2.1

	4.6.2.6 EN-DC FR1-FR1 event-triggered reporting  in DRX with SSB time index detection
	Same as 4.6.2.1
	Same as 4.6.2.1


<Unchanged sections skipped>
Table F.1.1.2-3 Maximum test system uncertainty for RRM requirements for SA FR1 test cases

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	6.1.1.1 NR SA FR1 cell re-selection
	Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

Ês2 / Noc ±0.3 dB
	Note:

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

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

	6.1.1.2 NR SA FR1-FR1 cell re-selection
	Noc1 ±1.5 dB

Ês1 / Noc1 ±0.3 dB

Noc2 ±1.5 dB

Ês2 / Noc2 ±0.3 dB
	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

	6.1.2.1 NR SA FR1 – E-UTRA cell re-selection to higher priority E-UTRA
	Noc1 ±1.5 dB

Ês1 / Noc1 ±0.3 dB

Noc2 ±1.5 dB

Ês2 / Noc2 ±0.3 dB
	Note:

Noc1 is the AWGN on cell 1 (NR) frequency

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

Noc2  is the AWGN on cell 2 (E-UTRAN) frequency

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

	6.1.2.2 NR SA FR1 – E-UTRA cell re-selection to lower priority E-UTRA
	Same as 6.1.2.1
	Same as 6.1.2.1

	6.3.1.4 NR SA FR1 – E-UTRA handover with known target cell
	Same as 6.1.2.1
	Same as 6.1.2.1

	6.3.1.5 NR SA FR1 – E-UTRA handover with unknown target cell
	Same as 6.1.2.1
	Same as 6.1.2.1

	6.3.2.2.1
	Noc ±1.5 dB
Ês / Noc ±0.3 dB

Uplink absolute power measurement ±1.5 dB

Uplink relative power measurement ±0.7 dB

±112Tc Uplink signal transmit timing relative to downlink
	Ês1 / Noc is the ratio of cell 1 signal / AWGN

Tc = 1/(480000 x 4096) seconds, the basic timing unit defined in TS 38.211 [7]

	6.3.2.2.2
	Same as 6.3.2.2.1
	Same as 6.3.2.2.1

	6.4.1.1
EN-DC FR1 UE transmit timing accuracy
	Same as 4.4.1.1
	Same as 4.4.1.1

	6.6.1.1 SA event triggered reporting tests without gap under non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.2 SA event triggered reporting tests without gap under DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.3 SA event triggered reporting tests with per-UE gaps under non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.4 SA event triggered reporting tests with per-UE gaps under DRX
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.5 SA event triggered reporting tests without gap under non-DRX with SSB index reading
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.6 SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.2.1 NR SA FR1-FR1 event-triggered reporting in non-DRX
	Freq 1 Noc ±1.5 dB

Freq 2 Noc ±1.5 dB

Ês1 / Noc ±0.3 dB

Ês2 / Noc ±0.3 dB
	Note:

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

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

	6.6.2.2 NR SA FR1-FR1 event-triggered reporting in DRX
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.5 NR SA FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.6 NR SA FR1-FR1 event-triggered reporting  in DRX with SSB time index detection
	Same as 6.6.2.1
	Same as 6.6.2.1


Table F.1.3.2-2: Derivation of test requirements for NR SA FR1 RRM tests

	Test
	Minimum requirement in TS 38.133 [6]
	Test tolerance
(TT)
	Test requirement in TS 38.533

	6.1.1.1 NR SA FR1 cell re-selection
	During T1:

Noc: -98dBm/15kHz

Ês1 / Noc: +16dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz

Ês1 / Noc: +13dB

Ês2 / Noc: +16dB

During T3:

Noc: -98dBm/15kHz

Ês1 / Noc: +16dB

Ês2 / Noc: +13dB
	During T1:

0dB

0dB

0dB

During T2:

0dB

0dB

0.45dB

During T3:

0dB

0.45dB

0dB
	During T1:

Noc: -98dBm/15kHz

Ês1 / Noc: +16dB

Ês2 / Noc: -infinity

During T2:

Noc: -98dBm/15kHz

Ês1 / Noc: +13dB

Ês2 / Noc: +16.45dB

During T3:

Noc: -98dBm/15kHz

Ês1 / Noc: +16.45dB

Ês2 / Noc: +13dB

	6.1.1.2 NR SA FR1-FR1 cell re-selection
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -4dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -infinity

During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: +12dB
	During T1:

0dB

-2dB

1.6dB

0.4dB

During T2:

0dB

0dB

1.6dB

0dB

During T3:

0dB

0dB

1.6dB

1.6dB
	During T1:

Noc1: -98dBm/15kHz

Noc2: -100dBm/15kHz

Ês1 / Noc1: +15.6dB

Ês2 / Noc2: -3.6dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +15.6dB

Ês2 / Noc2: -infinity

During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +15.6dB

Ês2 / Noc2: 13.6dB

	6.1.2.1 NR SA FR1 – E-UTRA cell re-selection to higher priority E-UTRA
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: +12dB

During T3:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -4dB
	During T1:

0dB

0dB

0dB

0dB

During T2:

0dB

0dB

1.6dB

1.6dB

During T3:

0dB

-2dB

1.6dB

0.4dB
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +14dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +15.6dB

Ês2 / Noc2: 13.6dB

During T3:

Noc1: -98dBm/15kHz

Noc2: -100dBm/15kHz

Ês1 / Noc1: +15.6dB

Ês2 / Noc2: -3.6dB

	6.1.2.2 NR SA FR1 – E-UTRA cell re-selection to lower priority E-UTRA
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -4dB

Ês2 / Noc2: +14dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +12dB

Ês2 / Noc2: +14dB
	During T1:

-2dB

0dB

0.4dB

1.6dB

During T2:

0dB

0dB

1.6dB

0dB
	During T1:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -3.6dB

Ês2 / Noc2: +15.6dB

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +13.6dB

Ês2 / Noc2: +14dB

	6.3.1.4 NR SA FR1 – E-UTRA handover with known target cell
	During T1:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +12dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -4dB

Ês2 / Noc2: +8dB

During T3:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -4dB

Ês2 / Noc2: +8dB
	During T1:

0dB

0dB

1.55dB

0dB

During T2:

0dB

0dB

-1.55dB

1.55dB

During T3:

0dB

0dB

-1.55dB

1.55dB
	During T1:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: +13.55dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -5.55dB

Ês2 / Noc2: +9.55dB

During T3:

Noc1: -100dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: -5.55dB

Ês2 / Noc2: +9.55dB

	6.3.1.5 NR SA FR1 – E-UTRA handover with unknown target cell
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: 0dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: 0dB

Ês2 / Noc2: +7dB
	During T1:

0dB

0dB

0dB

0dB

During T2:

0dB

0dB

0dB

0dB
	During T1:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: 0dB

Ês2 / Noc2: -infinity

During T2:

Noc1: -98dBm/15kHz

Noc2: -98dBm/15kHz

Ês1 / Noc1: 0dB

Ês2 / Noc2: +7dB

	6.3.2.2.1
	Absolute uplink power:

Normal conditions ±9dB
Relative uplink power step:

Normal conditions ±2.5dB
Uplink timing:

15kHz SCS Te ±12*64*Tc
30kHz SCS Te ±8*64*Tc
	2.1dB
0.7dB
112Tc 

112Tc
	Absolute uplink power:

Normal conditions ±11.1dB
Relative uplink power step:

Normal conditions ±3.2dB
Uplink timing:

15kHz SCS Te ±880*Tc
30kHz SCS Te ±624*Tc

	6.3.2.2.2
	Same as 6.3.2.2.1
	Same as 6.3.2.2.1
	Same as 6.3.2.2.1

	6.4.1.1  EN-DC FR1 UE transmit timing accuracy
	Same as 4.4.1.1

	Same as 4.4.1.1


	Same as 4.4.1.1



	6.6.1.1 SA event triggered reporting tests without gap under non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.2 SA event triggered reporting tests without gap under DRX
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.3 SA event triggered reporting tests with per-UE gaps under non-DRX
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.4  SA event triggered reporting tests with per-UE gaps under DRX
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.5 SA event triggered reporting tests without gap under non-DRX with SSB index reading
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.1.6 SA event triggered reporting tests with per-UE gaps under non-DRX with SSB index reading
	Same as 4.6.1.1
	Same as 4.6.1.1
	Same as 4.6.1.1

	6.6.2.1 NR SA FR1-FR1 event-triggered reporting in non-DRX
	During T1:

Freq 1 Noc: -98dBm/15kHz

Freq 2 Noc: -98dBm/15kHz

Ês1 / Noc: +4.00dB

Ês2 / Noc: -infinity

During T2:

Freq 1 Noc: -98dBm/15kHz

Freq 2 Noc: -98dBm/15kHz

Ês1 / Noc: +4.00dB

Ês2 / Noc: +7.00dB
	During T1:

0dB

0dB

0dB

0dB

During T2:

0dB

0dB

0dB

0dB
	During T1:

Freq 1 Noc: -98dBm/15kHz

Freq 2 Noc: -98dBm/15kHz

Ês1 / Noc: +4.00dB

Ês2 / Noc: -infinity

During T2:

Freq 1 Noc: -98dBm/15kHz

Freq 2 Noc: -98dBm/15kHz

Ês1 / Noc: +4.00dB

Ês2 / Noc: +7.00dB

	6.6.2.2 NR SA FR1-FR1 event-triggered reporting in DRX
	Same as 6.6.2.1
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.5 NR SA FR1-FR1 event-triggered reporting in non-DRX with SSB time index detection
	Same as 6.6.2.1
	Same as 6.6.2.1
	Same as 6.6.2.1

	6.6.2.6 NR SA FR1-FR1 event-triggered reporting  in DRX with SSB time index detection
	Same as 6.6.2.1
	Same as 6.6.2.1
	Same as 6.6.2.1


<End of changes>
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