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Start of Change 1
[bookmark: _Toc368029101][bookmark: _Toc383691280]A.7.3.1	UE Timing Advance Adjustment Accuracy Test for EN-DC
[bookmark: _Toc368029102]A.7.3.1.1	UE Timing Advance Adjustment Accuracy Test with FDD E-UTRAN PCell and FDD PSCell in FR1
A.7.3.1.1.1	Test Purpose and Environment
The purpose of the test is to verify UE Timing Advance adjustment accuracy requirements for NR FDD FR1 PSCell in EN-DC, defined in clause 7.3.2.2, in an AWGN model.
The test parameters for NR PSCell are given in tables A.7.3.1.1.1-1, A.7.3.1.1.1-2 and A.7.3.1.1.1-3. The cell specific test parameters for E-UTRAN PCell are given in table A.3.7.3.1-1 (clause A.3.7.3.1). For this test two cells are used. Cell 1 is FDD E-UTRAN PCell and Cell 2 is FDD PSCell in FR1. Cell1 is in the primary Timing Advance Group (pTAG) and Cell2 is in the secondary Timing Advance Group (sTAG). The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands for sTAG are sent to the UE and Sounding Reference Signals (SRS), as specified in table A.7.3.1.1.1-3, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured for PSCell in sTAG.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element for sTAG, as specified in Clause 6.1.3.4 in TS 38.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2 in TS 38.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance for sTAG used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements for sTAG, with Timing Advance Command value specified in table A.7.3.1.1.1-3. This value shall result in changes of the timing advance for sTAG used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.
As specified in Clause 7.3.2.1, the UE adjusts its uplink timing at slot n+6 for a timing advance command received in slot n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 38.321, shall be configured so that it does not expire in the duration of the test.
Table A.7.3.1.1.1-1: General Test Parameters for EN-DC Timing Advance Accuracy Test for FDD FR1 PSCell in sTAG
	Parameter
	Unit
	Value
	Comment

	SMTC configuration
	
	SMTC.1 FR1
	As specified in clause A.3.2.1.1.1

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA_new = NTA_old  + 8192*Tc (based on equation in TS38.213 section 4.2)

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.7.3.1.1.1-2: Cell specific Test Parameters for EN-DC Timing Advance Accuracy Test for FDD FR1 PSCell in sTAG
	Parameter
	Unit
	Value

	
	
	T1
	T2

	NR RF Channel Number
	
	2

	BWchannel
	MHz
	10

	PDSCH parameters defined in clause A.3.1.1.1
	
	SR.1.1 FDD

	RMSI CORESET defined in clause A.3.1.2.1
	
	CR.1.1 FDD

	OCNG Patterns defined in A.3.2.1.1
	
	OP.1

	ratio of SSS EPRE to PBCH DM-RS EPRE 
	dB
	


0

	ratio of PBCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDSCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDCCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of OCNG EPRE to PBCH DM-RS EPRE
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	3

	

	dBm/15 KHz
	-98

	

	dB
	3

	Propagation Condition 
	
	AWGN

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



Table A.7.3.1.1.1-3: Sounding Reference Symbol Configuration for EN-DC Timing Advance Accuracy Test for FDD FR1 PSCell in sTAG
	Field
	Value
	Comment

	c-SRS
	12
	SRS BW= 48 PRBs, and frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	sl5=0
	Once every 5 slots

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	nonCodebook
	Non-codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 38.331.



[bookmark: _Toc368029103]A.7.3.1.1.2	Test Requirements
The UE shall apply the signalled Timing Advance value for PSCell in sTAG to the transmission timing at the designated activation time i.e. 6 slots after the reception of the timing advance command.
The Timing Advance adjustment accuracy for PSCell in sTAG shall be within the limits specified in clause 7.3.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.

A.7.3.1.2	UE Timing Advance Adjustment Accuracy Test with FDD E-UTRAN PCell and TDD PSCell in FR1
A.7.3.1.2.1	Test Purpose and Environment
The purpose of the test is to verify UE Timing Advance adjustment accuracy requirements for NR TDD FR1 PSCell in EN-DC, defined in clause 7.3.2.2, in an AWGN model.
The test parameters for NR PSCell are given in tables A.7.3.1.2.1-1, A.7.3.1.2.1-2 and A.7.3.1.2.1-3. The cell specific test parameters for E-UTRAN PCell are given in table A.3.7.3.1-1 (clause A.3.7.3.1). For this test two cells are used. Cell 1 is FDD E-UTRAN PCell and Cell 2 is TDD PSCell in FR1. Cell1 is in the primary Timing Advance Group (pTAG) and Cell2 is in the secondary Timing Advance Group (sTAG). The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands for sTAG are sent to the UE and Sounding Reference Signals (SRS), as specified in table A.7.3.1.2.1-3, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured for PSCell in sTAG.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element for sTAG, as specified in Clause 6.1.3.4 in TS 38.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2 in TS 38.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance for sTAG used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements for sTAG, with Timing Advance Command value specified in table A.7.3.1.2.1-3. This value shall result in changes of the timing advance for sTAG used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.
As specified in Clause 7.3.2.1, the UE adjusts its uplink timing at slot n+6 for a timing advance command received in slot n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 38.321, shall be configured so that it does not expire in the duration of the test.
Table A.7.3.1.2.1-1: General Test Parameters for EN-DC Timing Advance Accuracy Test for TDD FR1 PSCell in sTAG
	Parameter
	Unit
	Value
	Comment

	SMTC configuration
	
	SMTC.2 FR1
	As specified in clause A.3.2.1.1.2

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA_new = NTA_old  + 8192*Tc (based on equation in TS38.213 section 4.2)

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.7.3.1.2.1-2: Cell specific Test Parameters for EN-DC Timing Advance Accuracy Test for TDD FR1 PSCell in sTAG
	Parameter
	Unit
	Value

	
	
	T1
	T2

	NR RF Channel Number
	
	2

	BWchannel
	MHz
	40

	PDSCH parameters defined in clause A.3.1.1.2
	
	SR.2.1 TDD

	RMSI CORESET defined in clause A.3.1.2.2
	
	CR.2.1 TDD

	OCNG Patterns defined in A.3.2.1.1
	
	OP.1

	ratio of SSS EPRE to PBCH DM-RS EPRE 
	dB
	


0

	ratio of PBCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDSCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDCCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of OCNG EPRE to PBCH DM-RS EPRE
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	3

	

	dBm/30 KHz
	-98

	

	dB
	3

	Propagation Condition 
	
	AWGN

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



Table A.7.3.1.2.1-3: Sounding Reference Symbol Configuration for EN-DC Timing Advance Accuracy Test for TDD FR1 PSCell in sTAG
	Field
	Value
	Comment

	c-SRS
	24
	SRS BW= 96 PRBs, and frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	sl5=0
	Once every 5 slots

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	nonCodebook
	Non-codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 38.331.



A.7.3.1.2.2	Test Requirements
The UE shall apply the signalled Timing Advance value for PSCell in sTAG to the transmission timing at the designated activation time i.e. 6 slots after the reception of the timing advance command.
The Timing Advance adjustment accuracy for PSCell in sTAG shall be within the limits specified in clause 7.3.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.
A.7.3.1.3	UE Timing Advance Adjustment Accuracy Test with FDD E-UTRAN PCell and TDD PSCell in FR2
A.7.3.1.3.1	Test Purpose and Environment
The purpose of the test is to verify UE Timing Advance adjustment accuracy requirements for NR TDD FR2 PSCell in EN-DC, defined in clause 7.3.2.2, in an AWGN model.
The test parameters for NR PSCell are given in tables A.7.3.1.3.1-1, A.7.3.1.3.1-2 and A.7.3.1.3.1-3. The cell specific test parameters for E-UTRAN PCell are given in table A.3.7.3.1-1 (clause A.3.7.3.1). For this test two cells are used. Cell 1 is FDD E-UTRAN PCell and Cell 2 is TDD PSCell in FR2. Cell1 is in the primary Timing Advance Group (pTAG) and Cell2 is in the secondary Timing Advance Group (sTAG). The test consists of two successive time periods, with time duration of T1 and T2 respectively. In each time period, timing advance commands for sTAG are sent to the UE and Sounding Reference Signals (SRS), as specified in table A.7.3.1.3.1-3, are sent from the UE and received by the test equipment. By measuring the reception of the SRS, the transmit timing, and hence the timing advance adjustment accuracy, can be measured for PSCell in sTAG.
During time period T1, the test equipment shall send one message with a Timing Advance Command MAC Control Element for sTAG, as specified in Clause 6.1.3.4 in TS 38.321. The Timing Advance Command value shall be set to 31, which according to Clause 4.2 in TS 38.213 results in zero adjustment of the Timing Advance. In this way, a reference value for the timing advance for sTAG used by the UE is established.
During time period T2, the test equipment shall send a sequence of messages with Timing Advance Command MAC Control Elements for sTAG, with Timing Advance Command value specified in table A.7.3.1.3.1-3. This value shall result in changes of the timing advance for sTAG used by the UE, and the accuracy of the change shall then be measured, using the SRS sent from the UE.
As specified in Clause 7.3.2.1, the UE adjusts its uplink timing at slot n+6 for a timing advance command received in slot n. This delay must be taken into account when measuring the timing advance adjustment accuracy, via the SRS sent from the UE.
The UE Time Alignment Timer, described in Clause 5.2 in TS 38.321, shall be configured so that it does not expire in the duration of the test.
Table A.7.3.1.3.1-1: General Test Parameters for EN-DC Timing Advance Accuracy Test for TDD FR2 PSCell in sTAG
	Parameter
	Unit
	Value
	Comment

	SMTC configuration
	
	SMTC.1 FR2
	As specified in clause A.3.2.1.2.1

	Timing Advance Command (TA) value during T1
	
	31
	NTA_new = NTA_old  for the purpose of establishing a reference value from which the timing advance adjustment accuracy can be measured during T2

	Timing Advance Command (TA) value during T2
	
	39
	NTA_new = NTA_old  + 8192*Tc (based on equation in TS38.213 section 4.2)

	DRX
	
	OFF
	

	T1
	s
	5
	

	T2
	s
	5
	



Table A.7.3.1.3.1-2: Cell specific Test Parameters for EN-DC Timing Advance Accuracy Test for TDD FR2 PSCell in sTAG
	Parameter
	Unit
	Value

	
	
	T1
	T2

	NR RF Channel Number
	
	2

	BWchannel
	MHz
	100

	PDSCH parameters defined in clause A.3.1.1.2
	
	SR.3.1 TDD

	RMSI CORESET defined in clause A.3.1.2.2
	
	CR.3.1 TDD

	OCNG Patterns defined in A.3.2.1.1
	
	OP.1

	ratio of SSS EPRE to PBCH DM-RS EPRE 
	dB
	


0

	ratio of PBCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDSCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of PDCCH EPRE to PBCH DM-RS EPRE
	dB
	

	ratio of OCNG EPRE to PBCH DM-RS EPRE
	dB
	

	Timing Advance Command (TA)
	
	31
	39

	

	dB
	3

	

	dBm/120 KHz
	-98

	

	dB
	3

	Propagation Condition 
	
	AWGN

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



Table A.7.3.1.3.1-3: Sounding Reference Symbol Configuration for EN-DC Timing Advance Accuracy Test for TDD FR2 PSCell in sTAG
	Field
	Value
	Comment

	c-SRS
	16
	SRS BW= 60 PRBs, and frequency hopping is disabled

	b-SRS
	0
	

	b-hop
	0
	

	freqDomainPosition
	0
	Frequency domain position of SRS

	freqDomainShift
	0
	

	groupOrSequenceHopping
	neither
	No group or sequence hopping

	SRS-PeriodicityAndOffset
	sl5=0
	Once every 5 slots

	pathlossReferenceRS
	ssb-Index=0
	SSB #0 is used for SRS path loss estimation

	usage
	nonCodebook
	Non-codebook based UL transmission

	startPosition
	0
	resourceMapping setting. SRS on last symbol of slot, and 1symbols for SRS without repetition.

	nrofSymbols
	n1
	

	repetitionFactor
	n1
	

	combOffset-n2
	0
	transmissionComb setting

	cyclicShift-n2
	0
	

	nrofSRS-Ports
	port1
	Number of antenna ports used for SRS transmission

	Note: For further information see clause 6.3.2 in TS 38.331.



A.7.3.1.3.2	Test Requirements
The UE shall apply the signalled Timing Advance value for PSCell in sTAG to the transmission timing at the designated activation time i.e. 6 slots after the reception of the timing advance command.
The Timing Advance adjustment accuracy for PSCell in sTAG shall be within the limits specified in clause 7.3.2.2.
The rate of correct Timing Advance adjustments observed during repeated tests shall be at least 90%.


End of Change 1
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