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--- Start of Change 1 ---
[bookmark: _Toc535476684]A.7.4.3	Maximum Transmission Timing Difference
[bookmark: _Toc535476685]A.7.4.3.1	Asynchronous EN-DC FR1 maximum transmission timing difference test with E-UTRA FDD PCell
[bookmark: _Toc535476686]A.7.4.3.1.1	Test Purpose and environment
The purpose of this test is to verify that the UE can handle a relative transmission timing difference between subframe timing boundary o E-UTRA PCell and slot timing boundary of PSCell to be aggregated for EN-DC operation. This test will verify the requirements in clause 7.5.
Table A.7.4.3.1.1-1: MTTD supported test configurations
	Configuration
	Description

	1
	LTE FDD, NR 15 kHz SSB SCS, 10MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz SSB SCS, 10MHz bandwidth, TDD duplex mode

	3
	LTE FDD, NR 30 kHz SSB SCS, 40MHz bandwidth, TDD duplex mode

	Note: The UE is only required to be tested in one of the supported test configurations



For this test, two cells are used. Cell 1 is the E-UTRAN PCell, and cell 2 is the PSCell. The test parameters are given in Tables A.7.4.3.1.1-1, A.7.4.3.1.1-2, and A.7.4.3.1.1-3. 
The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands are sent to the UE and the maximum transmit timing difference is verified by the UE transmitting SRS using the configuration defined in Table A.7.4.3.1.1-6 and Table A.7.4.3.1.1-6. During time period T2, the test equipment shall apply multiple Timing Advance Commands until the timing difference between PCell and PSCell corresponding to MTTD for the respective SCS is reached.  
Table A.7.4.3.1.1-2: General Test Parameters for E-UTRA PCell for MTTD test
	Parameter
	Unit
	Value
	Comment

	
	
	Test 1
	Test 2
	

	PDSCH parameters Note1
	
	DL Reference Measurement Channel R.0 FDD
	As specified in clause A.3.1.1.1

	PCFICH/PDCCH/PHICH parameters Note1
	
	DL Reference Measurement Channel R.6 FDD
	As specified in clause A.3.1.2.1

	DRX
	
	OFF
	DRX.5
	

	T1
	s
	5
	5
	

	T2
	s
	5
	5
	

	Note 1:	DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 respectively.




Table A.7.4.3.1.1-3: Cell specific Test Parameters for E-UTRAN PCell MTTD Test
	Parameter
	Unit
	Value

	
	
	Test 1 
	Test 2

	
	
	T1
	T2
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) Note3
	
	OP.1 FDD

	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_RANote1
	dB
	

	OCNG_RBNote1 
	dB
	

	Timing Advance Command (TA)
	
	0
	0
	0
	0

	

	dB
	3

	

	dBm/15 KHz
	-98

	

	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	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:        Io level has been derived from other parameters for information purpose. It is not a settable parameter.
Note 3:	DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 respectively.




Table A.3.7.2.1-1: E-UTRAN cell specific test parameters for FDD PCell
	Parameter
	Unit
	E-UTRAN Cell1

	E-UTRA RF Channel Number
	
	1

	Duplex mode
	
	FDD

	BWchannel
	
	5MHz: NRB,c = 25
10MHz: NRB,c = 50
20MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.7 FDD
10MHz: R.3 FDD
20MHz: R.6 FDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	5MHz: R.11 FDD
10MHz: R.6 FDD
20MHz: R.10 FDD

	OCNG PatternsNote2
	
	5MHz: OP.20 FDD
10MHz: OP.10 FDD
20MHz: OP.17 FDD

	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_RANote3
	dB
	

	OCNG_RBNote3 
	dB
	

	NocNote4
	dBm/15 kHz
	-104

	Ês/Noc
	dB
	17

	Ês/Iot
	dB
	17

	RSRP Note5
	dBm/15 kHz
	-87

	SCH_RP Note5
	dBm/15 kHz
	-87

	Io Note5
	dBm/Ch BW
	-59.13
+10log
(NRB,c /50)

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211.
Note 2:	DL RMCs and OCNG patterns are specified in sections A 3.1 and A 3.2 of TS 36.133 respectively.
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.




Table A.7.4.3.1.1-4:: Sounding Reference Symbol Configuration to be used in UE Transmit Timing Accuracy Tests for E-UTRAN FDD
	Field
	Value
	Comment

	
	Test 1
	Test 2
	

	srsBandwidthConfiguration
	bw5
	bw5
	

	srsSubframeConfiguration
	sc1
	sc3
	

	ackNackSrsSimultaneousTransmission
	FALSE
	FALSE
	

	srsMaxUpPTS
	N/A
	N/A
	Not applicable for FDD

	srsBandwidth 
	0
	0
	No hopping

	srsHoppingBandwidth
	hbw0
	hbw0
	

	frequencyDomainPosition
	0
	0
	

	duration
	TRUE
	TRUE
	Indefinite duration

	Srs-ConfigurationIndex
	0
	317
	SRS periodicity of 2ms, 320ms for Test 1, 2, respectively.

	transmissionComb
	0
	0
	

	cyclicShift
	cs0
	cs0
	No cyclic shift

	SRS-AntennaPort
	an1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause  in TS 36.331.



Table A.7.4.3.1.1-5: General Test Parameters for E-UTRA PSCell for MTTD test
	Parameter
	Unit
	Value
	Comment

	DL BWP
	
	DLBWP.1.1
	As specified in Table A.3.9.2.1-1

	UL BWP
	
	ULBWP.1.1
	As specified in Table A.3.9.2.2-1

	DRX
	
	Test 1
	Test 2
	

	
	
	OFF
	DRX.6
	

	Timing Advance Command
(TA) value during T1
	
	31
	NTA_new = NTA_old for the purpose of
establishing a reference value


	Timing Advance Command
(TA) value during T2
	SCS=15 kHz
	
	32799
	Based on equation in TS 38.213 [3] section 4.2)

	
	SCS=30 kHz
	
	16415
	



Table A.7.4.3.1.1-6: Cell Specific Test Parameters for PScell MTTD test
	Parameter
	Unit
	Configuration
	Cell 1

	
	
	
	T1
	T2

	RF channel number
	
	1, 2, 3
	1

	Duplex mode
	
	1, 2, 3
	FDD

	TDD Configuration
	SCS=15 KHz
	
	2,
	TDDConf.1.1

	
	SCS=30 KHz
	
	3
	TDDConf.2.1

	BWchannel
	MHz
	1
	10: NRB,c = 52 (FDD)

	
	
	2
	10: NRB,c = 52 (TDD)

	
	
	3
	40: NRB,c = 106 (TDD)

	PDSCH reference measurement channel
	
	1,
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD

	CORSET reference channel
	
	1
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD

	BWP configurations
	Initial DL BWP
	
	1, 2, 3
	DLBWP.0.1

	
	Dedicated DL BWP
	
	1, 2, 3
	DLBWP.1.1

	
	Initial UL BWP
	
	1, 2, 3
	ULBWP.0.1

	
	Dedicated UL BWP
	
	1, 2, 3
	ULBWP.1.1

	OCNG patternNote1
	
	1, 2, 3
	OP.1

	SMTC configuration
	
	1, 2, 3
	SMTC.1

	SSB configuration
	
	1, 2,
	SSB.1 FR1

	
	
	3
	SSB.2 FR1

	TCI configuration
	
	1, 2, 3
	TBD

	TRS configuration
	
	1, 2, 3
	TBD

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

	EPRE ratio of OCNG DMRS to SSS
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	

	NocNote2
	dBm/15 KHz
	1, 2, 3
	-104

	NocNote2
	dBm/SCS
	1, 2,
	-104

	
	
	3
	-101

	Ês/Noc
	dB
	1, 2, 3
	17
	17

	Ês/IotNote3
	dB
	1, 2, 3
	17
	17

	SS-RSRPNote3
	dBm/SCS
	1, 2
	-87
	-87

	
	
	3
	-84
	-84

	SSB_RPNote3
	dBm/SCS
	1, 2
	-87
	-87

	
	
	3
	-84
	-84

	IoNote3
	dBm/9.36 MHz
	1, 2
	-58.96
	-58.96

	
	dBm/38.16 MHz
	3,
	-52.87
	-52.87

	Propagation condition
	
	1, 2, 3
	AWGN

	Antenna Configuration and Correlation Matrix
	
	1, 2, 3
	1x2 Low

	SRS Config
	
	1, 2, 3
	Config1
	Config2

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

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	Ês/Iot, SS-RSRP, SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.





Table A.7.4.3.1.1-7: SRS Configuration for PSCell MTTD 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



[bookmark: _Toc535476687]A.7.4.3.1.2	Test requirements
The maximum transmit timing difference shall be within the limits specified in clause 7.5.
[bookmark: _Toc383691196]A.7.4.3.1.2.1	Inter-band asynchronous EN-DC 
The test system shall verify that the maximum transmit timing difference shall be according to requirements specified in Section 7.5.2 Table 7.5.2-1. 
The rate of correct maximum timing difference observed during repeated tests shall be at least 90%.

A.7.4.3.1.2.3	Intra-band asynchronous EN-DC 
The test system shall verify that the maximum transmit timing difference shall be according to requirements specified in Section 7.5.2 Table 7.5.2-1. 
The rate of correct maximum timing difference observed during repeated tests shall be at least 90%.



A.7.4.3.2	Synchronous EN-DC FR1 maximum transmission timing difference test with E-UTRA FDD PCell
Editor Note: Test case to be added.



--- End of Change 1 ---
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