Page 1



3GPP TSG- RAN5 Meeting #74 
R5-171753
Athens, Greece 13 - 17 February 2017
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	36.521-1
	CR
	3271
	rev
	1
	Current version:
	14.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	
	Core Network
	


	

	Title:

	LAA Uncertainties and Test Tolerances for Test Case 7.8.1A.3 Intermodulation for CA, inter band DL CA

	
	

	Source to WG:
	Anritsu

	Source to TSG:
	RAN5

	
	

	Work item code:
	LTE_LAA-UEConTest
	
	Date:
	2017-01-09

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-14

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)

	
	

	Reason for change:
	In Table F.3.1-1 Maximum Test System Uncertainty for receiver tests, the entry for Test case 7.8.1A.3 currently states “Same as 7.8.1A.1”. However Test case 7.8.1A.1 does not include Band 46, which has wider uncertainties.

The Editor’s note for Test case 7.8.1A.3 states that the test case is incomplete because uncertainties are missing in Annex F.


	
	

	Summary of change:
	Add a new entry in Table F.3.1-1 for Test case 7.8.1A.3 and include downlink power uncertainties up to 6GHz. This covers the secenario when the SCC being tested is in Band 46.

Remove the Editor’s note for Test case 7.8.1A.3.

No changes are required to the Test requirements or the Derivation of Test Requirements in Table F.3.1-1 for Test case 7.8.1A.3, because the Test Tolerances are all 0dB.


	
	

	Consequences if not approved:
	Test case 7.8.1A.3 would remain incomplete.


	
	

	Clauses affected:
	7.8.1A.3, Table F.1.3-1

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ... 

	affected:
	
	X
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	Changes in r1:

· Add missing CR# to align with 3GU.
This is an update of R5-170722 and the outcome of 1 revision.


<< Unchanged sections omitted >>

7.8.1A.3
Wideband intermodulation for CA (inter-band DL CA without UL CA)



7.8.1A.3.1
Test purpose

Intermodulation response tests the UE's ability to receive data with a given average throughput for a specified reference measurement channel, in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal, under conditions of ideal propagation and no added noise.

A UE unable to meet the throughput requirement under these conditions will decrease the coverage area when two or more interfering signals exist which have a specific frequency relationship to the wanted signal.

7.8.1A.3.2
Test applicability

This test applies to all types of E-UTRA UE release 10 and forward that supports inter-band contiguous DL CA.

This test case also applies to all types of E-UTRA UE release 12 and forward that support 2DL CA with FDD-TDD inter-band CA.
This test case also applies to all types of E-UTRA UE release 13 and forward that support DL LAA.
7.8.1A.3.3
Minimum conformance requirements

Same as 7.8.1A.1

7.8.1A.3.4
Test description

7.8.1A.3.4.1
Initial condition

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, and channel bandwidths based on E-UTRA bands specified in table 5.4.2.1-1. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 7.8.1A.3.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3 respectively. The details of the OCNG patterns used are specified in Annex A.5. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 7.8.1A.3.4.1-1: Test Configuration Table

	Initial Conditions

	Test Environment as specified in TS 36.508[7] subclause 4.1
	NC

	Test Frequencies as specified in TS36.508 [7] subclause 4.3.1 for different CA bandwidth classes, and PCC and SCCs are mapped onto physical frequencies according to Table 7.1-2
	A: Mid range for PCC and SCC

	Test CC Combination setting (NRB_agg) as specified in subclause 5.4.2A.1 for the CA Configuration across bandwidth combination sets supported by the UE
	Highest NRB_agg for PCC and SCC

	Test Parameters for CA Configurations

	CA Configuration / NRB_agg
	DL Allocation
	UL Allocation

	PCC
NRB
	SCCs
NRB
	CC
MOD
	PCC & SCC
RB allocation
	CC
MOD
	PCC
NRB_alloc

	50
	50
	QPSK
	50
	50
	QPSK
	50

	50
	50
	QPSK
	50
	50
	QPSK
	25

	50
	50
	QPSK
	50
	50
	QPSK
	20

	50
	50
	QPSK
	50
	50
	QPSK
	16

	50
	75
	QPSK
	50
	75
	QPSK
	25

	50
	100
	QPSK
	50
	100
	QPSK
	50

	50
	100
	QPSK
	50
	100
	QPSK
	25

	50
	100
	QPSK
	50
	100
	QPSK
	20

	50
	100
	QPSK
	50
	100
	QPSK
	16

	75
	25
	QPSK
	75
	25
	QPSK
	75

	75
	25
	QPSK
	75
	25
	QPSK
	20

	75
	50
	QPSK
	75
	50
	QPSK
	25

	75
	75
	QPSK
	75
	75
	QPSK
	25

	75
	100
	QPSK
	75
	100
	QPSK
	25

	100
	50
	QPSK
	100
	50
	QPSK
	100

	100
	50
	QPSK
	100
	50
	QPSK
	75

	100
	50
	QPSK
	100
	50
	QPSK
	50

	100
	75
	QPSK
	100
	75
	QPSK
	100

	100
	75
	QPSK
	100
	75
	QPSK
	50

	100
	100
	QPSK
	100
	100
	QPSK
	100

	100
	100
	QPSK
	100
	100
	QPSK
	75

	100
	100
	QPSK
	100
	100
	QPSK
	50

	100
	100
	QPSK
	100
	100
	QPSK
	45

	100
	100
	QPSK
	100
	100
	QPSK
	25

	100
	100
	QPSK
	100
	100
	QPSK
	20

	Note 1:
CA Configuration Test CC Combination settings are checked separately for each CA Configuration, which applicable aggregated channel bandwidths are specified in Table 5.4.2A.1-2.

Note 2:
Depending on CA configurations, only the appropriate Uplink RB allocation value according to table 7.3A.3.5-2 for UE supporting one uplink carrier is tested per Test CA configuration.

Note 3:
The UL resource blocks shall be located as close as possible to the downlink PCC but confined within the transmission bandwidth configuration for the channel bandwidth (Table 5.4.2-1).

Note 4:
The frequencies of PCC and SCC shall be switched and tested in each configuration, according to the UE declared capability for UL support (within CA operation) in the individual bands.


1.
Connect the SS and inhterfering sources to the UE antenna connectors as shown in TS 36.508 [7] Figure group A.34 as appropriate.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals for PCC are initially set up according to Annex C.0, C.1 and C.3.1, and uplink signals according to Annex H.1 and H.3.1.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 7.8.1A.3.4.3.

7.8.1A.3.4.2
Test procedure

1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.1 for all downlink physical channels.

2. The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. 

3. SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).

4.
For non LAA bands SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Table 7.8.1A.3.4.1-1 on both PCC and SCC and, for LAA bands SS transmits PDSCH via PDCCH DCI format 1C on LAA SCC. The SS sends downlink MAC padding bits on the DL RMC.

5.
SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0 for C_RNTI to schedule the UL RMC according to Table 7.8.1A.3.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.

6.
Set the Downlink signal level to the value as defined in Table 7.8.1A.3.5-0 for operating band 46 or Table 7.8.1A.3.5-1. Send Uplink power control commands to the UE (less or equal to 1dB step size should be used), to ensure that the UE output power is within +0, - 3.4 dB of the target level in Table 7.8.1A.3.5-0 for operating band 46 or Table 7.8.1A.3.5-1 for carrier frequency f ≤ 3.0GHz or within +0, -4.0 dB of the target level for carrier frequency 3.0GHz < f ≤ 4.2GHz, for at least the duration of the Throughput measurement.
7.
Set the Interfering signal levels to the values as defined in Table 7.8.1A.3.5-0 for operating band 46 without uplink band or Table 7.8.1A.3.5-1 and frequency below the wanted signal, using a modulated interferer bandwidth as defined in Annex D of the present document.

8.
Measure the average throughput of SCC for a duration sufficient to achieve statistical significance according to Annex G.2.

9.
Repeat steps from 6 to 8, using an interfering signal above the wanted signal at step 4.

7.8.1A.3.4.3
Message contents

Same message contents as in clause 7.8.1.4.3.

7.8.1A.3.5
Test requirements

For inter-band carrier aggregation with uplink assigned to one E-UTRA band the in-band blocking requirements are defined with the uplink active on the band other than the band whose downlink is being tested, i.e., the requirements are tested only for the SCell downlink. The UE shall meet the requirement for each component carrier, when operated as SCell, while both downlink carriers are active.

The throughput measured during the test procedure for each component carrier, when operated as SCell, shall be ≥ 95% of the maximum throughput of the reference measurement channels as specified in Annex A.3.2 with parameters specified in Table 7.8.1A.3.5-0 for band combinations including operating band 46 without uplink operation and Table 7.8.1A.3.5-1 (originated from the single carrier Table 7.8.1.5-1).
Table 7.8.1A.3.5-0: Test Parameters for Wide band intermodulation

	E-UTRA band
	Rx Parameter
	Units 
	Channel bandwidth

	
	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	46
	Power in Transmission Bandwidth Configuration
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	
	
	
	
	
	
	9

	
	PInterferer 1
(CW)
	dBm
	-46

	
	PInterferer 2
(Modulated)
	dBm
	-46

	
	BWInterferer 2
	
	
	
	
	
	
	20

	
	FInterferer 1
(Offset)
	MHz
	
	
	
	
	
	-BW/2 – 30

/

+BW/2 + 30

	
	FInterferer 2
(Offset)
	MHz
	2*FInterferer 1

	NOTE 1:
The transmitter shall be set to 4dB below PCMAX_L at the minimum uplink configuration specified in Table 7.3.1-2 with PCMAX_L as defined in subclause 6.2.5.

NOTE 2:
Reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

NOTE 3:
The modulated interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.


Table 7.8.1A.3.5-1: Test parameters for Wide band intermodulation

	Rx Parameter
	Units 
	Channel bandwidth

	
	
	1.4 MHz 
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Pw in Transmission Bandwidth Configuration, per CC
	dBm
	REFSENS + channel bandwidth specific value below

	
	
	12
	8
	6
	6
	7
	9

	PInterferer 1
(CW)
	dBm
	-46

	PInterferer 2
(Modulated)
	dBm
	-46

	BWInterferer 2
	
	1.4
	3
	5

	FInterferer 1
(Offset from SCC)
	MHz
	-BW/2 –2.1

/

+BW/2+ 2.1
	-BW/2 –4.5

/

+BW/2 + 4.5
	-BW/2 – 7.5

/

+BW/2 + 7.5

	FInterferer 2
(Offset from SCC)
	MHz
	2*FInterferer 1

	Note 1:
The transmitter shall be set to 4dB below PCMAX_L with PCMAX_L as defined in clause 6.2.5.

Note 2:
The reference measurement channel is specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1.

Note 3:
The modulated interferer consists of the Reference measurement channel specified in Annex A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1 and set-up according to Annex C.3.1.The interfering modulated signal is 5MHz E-UTRA signal as described in Annex D for channel bandwidth (5MHz

Note 4:
For the UE which supports inter band CA configuration in  Tables 7.3.3-1A and 7.3.3-1B, Pinterferer1 and Pinterferer2 powers are increased by the amount given by ΔRIB in  Tables 7.3.3-1A and 7.3.3-1B


<< Unchanged sections omitted >>

F.1.3
Measurement of receiver

Table F.1.3-1: Maximum Test System Uncertainty for receiver tests

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	7.3 Reference sensitivity power level
	Downlink power ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	7.3_1 Reference sensitivity level with 4 Rx antenna ports
	Same as 7.3
	

	7.3A.1 Reference sensitivity level for CA (intra-band contiguous DL CA and UL CA)
	Same as 7.3 for each CC
	

	7.3A.2 Reference sensitivity level for CA (intra-band contiguous DL CA without UL CA)
	Same as 7.3A.1
	

	7.3A.3 Reference sensitivity level for CA (inter-band DL CA without UL CA)
	Downlink power ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
	

	7.3A.4 Reference sensitivity level for CA (intra-band non-contiguous DL CA without UL CA)
	Same as 7.3A.1
	

	7.3A.5 Reference sensitivity level for 3DL CA
	Same as 7.3A.1
	

	7.3A.6 Reference sensitivity level for CA (inter-band DL CA and UL CA)
	Same as 7.3A.1
	

	7.3A.7 Reference sensitivity level for CA (intra-band non-contiguous DL CA and UL CA)
	Same as 7.3A.1
	

	7.3A.9 Reference sensitivity level for 4DL CA
	Same as 7.3A.1
	

	7.3B Reference Sensitivity Level for UL-MIMO
	Same as 7.3
	

	7.3D.1 Reference sensitivity level for ProSe Direct Discovery
	Sidelink power ±0.7 dB, f ≤ 3.0GHz
	

	7.3D.2 Reference sensitivity level for ProSe Direct Communication
	Same as 7.3D.1
	

	7.3E Reference Sensitivity Level for UE category 0
	Same as 7.3
	

	7.3EA Reference Sensitivity Level for UE category M1
	Same as 7.3
	

	7.3F.1 Reference sensitivity level without repetitions for UE category NB1
	Downlink power ±0.7 dB, f ≤ 3.0GHz
	

	7.3F.2 Reference sensitivity level with repetitions for category NB1
	Downlink power ±0.7 dB, f ≤ 3.0GHz
	

	7.4 Maximum input level
	Downlink power ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	

	7.4_1 Maximum input level with 4 Rx antenna ports
	Same as 7.4
	

	7.4A.1 Maximum input level for CA (intra band contiguous DL CA and UL CA)
	Same as 7.4 for each CC
	Uncertainties apply for each CC

	7.4A.1 H Maximum input level for SCE-L1 for CA (intra-band contiguous DL CA and UL CA)
	Downlink power same as 7.4 for each CC
Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.2 Maximum input level for CA (intra band contiguous DL CA without UL CA)
	Downlink power same as 7.4 for each CC

Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.2 H Maximum input level for SCE-L1 for CA (intra-band contiguous DL CA without UL CA)
	Downlink power same as 7.4 for each CC
Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.3 Maximum input level for CA (inter-band DL CA without UL CA)
	Downlink power ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz

±1.5 dB, 4.2GHz < f ≤ 6GHz
Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.4 Maximum input level for CA (intra band non-contiguous DL CA without UL CA)
	Downlink power same as 7.4 for each CC
Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.5 Maximum input level for 3DL CA
	Downlink power same as 7.4 for each CC

Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.5_H Maximum input level for SCE-L1 for 3DL CA
	Downlink power same as 7.4 for each CC

Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4A.7 Maximum input level for 4DL CA
	Downlink power same as 7.4 for each CC

Uplink power measurement same as 7.4
	Uncertainties apply for each CC

	7.4B Maximum Input Level for UL-MIMO
	Downlink power same as 7.4
Uplink power measurement same as 7.4, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.4D.1 Maximum input level for ProSe Direct Discovery
	Sidelink power ±0.7 dB, f ≤ 3.0GHz
	

	7.4D.2 Maximum input level for ProSe Direct Communication
	Same as 7.4D.1
	

	7.4E Maximum input level for UE category 0
	Same as 7.4
	

	7.4EA Maximum input level for UE category M1
	Same as 7.4
	

	7.4F Maximum input level for UE category NB1
	Downlink power ±0.7 dB, f ≤ 3.0GHz


	

	7.4_H Maximum input level for SCE-L1
	Same as 7.4
	

	7.5 Adjacent Channel Selectivity (ACS)
	ACS value ±1.1 dB, f ≤ 3.0GHz

±1.5 dB, 3.0GHz < f ≤ 4.2GHz

Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Overall ACS uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.0dB

f ≤ 4.2GHz

Impact of interferer ACLR 0.1dB

	7.5_1 Adjacent Channel Selectivity (ACS) with 4 Rx antenna ports
	Same as 7.5
	

	7.5A.1 Adjacent Channel Selectivity (ACS) for CA (intra band contiguous DL CA and UL CA)
	Same as 7.5 for each CC
	Same as 7.5

The wanted signal level uncertainty applies for each CC.

Overall ACS uncertainty calculation includes the uncertainty for wanted level error only once, as the uncertainty of other CCs is not expected to have any significant effect.

	7.5A.2 Adjacent Channel Selectivity (ACS) for CA (intra band contiguous DL CA without UL CA)
	Downlink power same as 7.5

Uplink power measurement same as 7.5
	The wanted signal level uncertainty applies for each CC

	7.5A.3 Adjacent Channel Selectivity (ACS) for CA (inter band DL CA without UL CA)
	Downlink power same as 7.5

Uplink power measurement same as 7.5
	The wanted signal level uncertainty applies for each CC

	7.5A.4 Adjacent Channel Selectivity (ACS) for CA (intra-band non-contiguous DL CA without UL CA)
	Downlink power same as 7.5

Uplink power measurement same as 7.5
	The wanted signal level uncertainty applies for each CC

	7.5A.5 Adjacent Channel Selectivity (ACS) for 3DL CA
	Downlink power same as 7.5

Uplink power measurement same as 7.5
	The wanted signal level uncertainty applies for each CC

	7.5A.7 Adjacent Channel Selectivity (ACS) for 4DL CA
	Downlink power same as 7.5

Uplink power measurement same as 7.5
	The wanted signal level uncertainty applies for each CC

	7.5B Adjacent Channel Selectivity (ACS) for UL-MIMO
	ACS value same as 7.5
Uplink power measurement same as 7.5, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.5D.1 Adjacent channel selectivity (ACS) for ProSe Direct Discovery
	ACS value ±1.1 dB, f ≤ 3.0GHz
	Overall ACS uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

f ≤ 4.2GHz

Impact of interferer ACLR 0.1dB

	7.5D.2 Adjacent channel selectivity (ACS) for ProSe Direct Communication
	Same as 7.5D.1
	Same as 7.5D.1

	7.5E Adjacent Channel Selectivity (ACS) for UE category 0
	Same as 7.5
	Same as 7.5

	7.5EA Adjacent Channel Selectivity (ACS) for UE category M1
	Same as 7.5
	Same as 7.5

	7.5F Adjacent Channel Selectivity (ACS) for UE category NB1
	ACS value ±1.1 dB, f ≤ 3.0GHz
	Overall ACS uncertainty comprises three quantities:

1. Wanted signal level error

2. Interferer signal level error

3. Additional impact of interferer ACLR

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The interferer ACLR effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect.

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level ± 0.7dB

Impact of interferer ACLR 0.1dB

	7.6.1 In-band blocking
	Blocking ±1.4 dB, f ≤ 3.0GHz

±1.8 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Overall blocking uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect + Broadband noise effect.

In-band blocking, using modulated interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.0dB

f ≤ 4.2GHz

Interferer ACLR 0.4dB

Broadband noise not applicable

	7.6.1_1 In-band blocking with 4 Rx antenna ports
	Same as 7.6.1
	Same as 7.6.1

	7.6.1A.1 In-band blocking for CA (intra band contiguous DL CA and UL CA)
	Same as 7.6.1 for each CC
	Same as 7.6.1

The wanted signal level uncertainty applies for each CC.

Overall blocking uncertainty calculation includes the uncertainty for wanted level error only once, as the uncertainty of other CCs is not expected to have any significant effect.

	7.6.1A.2 In-band blocking for CA (intra band contiguous DL CA without UL CA)
	Same as 7.6.1A.1
	Same as 7.6.1A.1

	7.6.1A.3 In-band blocking for CA (inter band DL CA without UL CA)
	Same as 7.6.1A.1
	Same as 7.6.1A.1

	7.6.1A.4 In-band blocking for CA (intra-band non-contiguous DL CA without UL CA)
	Same as 7.6.1A.1
	Same as 7.6.1A.1

	7.6.1A.5 In-band blocking for 3DL CA
	Same as 7.6.1A.1
	Same as 7.6.1A.1

	7.6.1A.7 In-band blocking for 4DL CA
	Same as 7.6.1A.1
	Same as 7.6.1A.1

	7.6.1B In-band blocking for UL-MIMO
	Blocking same as 7.6.1

Uplink power measurement same as 7.6.1, at each antenna connector used for transmission 
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6.1D.1 In-band blocking for ProSe Direct Discovery
	Blocking ±1.4 dB, f ≤ 3.0GHz
	Overall blocking uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added arithmetically.

Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect + Broadband noise effect.

In-band blocking, using modulated interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB

f ≤ 4.2GHz

Interferer ACLR 0.4dB

Broadband noise not applicable

	7.6.1D.2 In-band blocking for ProSe Direct Communication
	Same as 7.6.1D.1
	Same as 7.6.1D.1

	7.6.1E In-band blocking for UE category 0
	Same as 7.6.1
	Same as 7.6.1

	7.6.1F In-band blocking for category NB1
	TBD
	TBD

	7.6.1EA In-band blocking for UE category M1
	Blocking ±1.4 dB, f ≤ 3.0GHz

Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
	Overall blocking uncertainty can have these contributions:

1. Wanted signal level error

2. Interferer signal level error

3. Interferer ACLR

4. Interferer broadband noise

Items 1 and 2 are assumed to be uncorrelated so can be root sum squared to provide the ratio error of the two signals. The Interferer ACLR or Broadband noise effect is systematic, and is added arithmetically.
Test System uncertainty = [SQRT (wanted_level_error2 + interferer_level_error2)] + ACLR effect + Broadband noise effect.

In-band blocking, using modulated interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB

	7.6.2 Out of-band blocking
	Wanted signal f ≤ 3.0GHz

Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.3 dB

Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

Uplink power measurement ±0.7 dB

Wanted signal 3.0GHz < f ≤ 4.2GHz

Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.5 dB

Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.3 dB

Uplink power measurement ±1.0 dB
	Out of band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.6.2_1 Out of-band blocking with 4 Rx antenna ports
	Same as 7.6.2
	Same as 7.6.2

	7.6.2A.1 Out-of-band blocking for CA (intra band contiguous DL CA and UL CA)
	Same as 7.6.2 for each CC
	Same as 7.6.2

The wanted signal level uncertainty applies for each CC.

Overall blocking uncertainty calculation includes the uncertainty for wanted level error only once, as the uncertainty of other CCs is not expected to have any significant effect.

	7.6.2A.2 Out-of-band blocking for CA (intra band contiguous DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.6.2A.3 Out-of-band blocking for CA (inter band DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.6.2A.4 Out-of-band blocking for CA (intra-band non-contiguous DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.6.2A.5 Out-of-band blocking for 3DL CA
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.6.2A.7 Out-of-band blocking for 4DL CA
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.6.2B Out-of-band blocking for UL-MIMO
	Blocking same as 7.6.2
Uplink power measurement same as 7.6.2, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6.2D.1 Out-of-band blocking for ProSe Direct Discovery
	Wanted signal f ≤ 3.0GHz

Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.3 dB

Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

±0.7 dB
	Out of band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.6.2D.2 Out-of-band blocking for ProSe Direct Communication
	Same as 7.6.2D.1
	Same as 7.6.2D.1

	7.6.2E Out of-band blocking for UE category 0
	Same as 7.6.2
	Same as 7.6.2

	7.6.2F Out of-band blocking for category NB1
	TBD
	TBD

	7.6.2EA Out-of-band blocking for UE category M1
	Wanted signal f ≤ 3.0GHz

Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.3 dB

Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB

Uplink power measurement ±0.7 dB
	Out of band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

± 3.0dB up to 12.75GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.6.3 Narrow band blocking
	Blocking ±1. 1 dB, f ≤ 3.0GHz

±1. 5 dB, 3.0GHz < f ≤ 4.2GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Narrow band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB
3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

Interferer signal level ± 1.0dB

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.6.3_1 Narrow band blocking with 4 Rx antenna ports
	Same as 7.6.3
	Same as 7.6.3

	7.6.3A.1 Narrow band blocking for CA (intra band contiguous DL CA and UL CA)
	Same as 7.6.3 for each CC
	Same as 7.6.3

The wanted signal level uncertainty applies for each CC.

Overall blocking uncertainty calculation includes the uncertainty for wanted level error only once, as the uncertainty of other CCs is not expected to have any significant effect.

	7.6.3A.2 Narrow band blocking for CA (intra band contiguous DL CA without UL CA)
	Same as 7.6.3A.1
	Same as 7.6.3A.1

	7.6.3A.3 Narrow band blocking for CA (inter band DL CA without UL CA)
	Same as 7.6.3A.1
	Same as 7.6.3A.1

	7.6.3A.4 Narrow band blocking for CA (intra-band non-contiguous DL CA without UL CA)
	Same as 7.6.3A.1
	Same as 7.6.3A.1

	7.6.3A.5 Narrow band blocking for 3DL CA
	Same as 7.6.3A.1
	Same as 7.6.3A.1

	7.6.3A.7 Narrow band blocking for 4DL CA
	Same as 7.6.3A.1
	Same as 7.6.3A.1

	7.6.3B Narrow band blocking for UL-MIMO
	Blocking same as 7.6.3
Uplink power measurement same as 7.6.3, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.6.3D.1 Narrow band blocking for ProSe Direct Discovery
	Blocking ±1.1 dB, f ≤ 3.0GHz
	Narrow band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB
Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.6.3D.2 Narrow band blocking for ProSe Direct Communication
	Same as 7.6.3D.1
	Same as 7.6.3D.1

	7.6.3E Narrow band blocking for UE category 0
	Same as 7.6.3
	Same as 7.6.3

	7.6.3EA Narrow band blocking for UE category M1
	Blocking ±1. 1 dB, f ≤ 3.0GHz

Uplink power measurement ±0.7 dB, f ≤ 3.0GHz
	Narrow band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 0.7dB
Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.7 Spurious response
	Same as 7.6.2
	Same as 7.6.2.

	7.7_1 Spurious response with 4 Rx antenna ports
	Same as 7.6.2
	Same as 7.6.2

	7.7A.1 Spurious response for CA (intra band contiguous DL CA and UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7A.2 Spurious response for CA (intra band contiguous DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7A.3 Spurious response for CA (inter band DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7A.4 Spurious response for CA (intra-band non-contiguous DL CA without UL CA)
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7A.5 Spurious response for 3DL CA
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7A.7 Spurious response for 4DL CA
	Same as 7.6.2A.1
	Same as 7.6.2A.1

	7.7B Spurious response for UL-MIMO
	Same as 7.7
Uplink power measurement same as 7.6.2, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.7D.1 Spurious response for ProSe Direct Discovery
	Same as 7.6.2D.1
	Same as 7.6.2D.1

	7.7D.2 Spurious response for ProSe Direct Communication
	Same as 7.6.2D.1
	Same as 7.6.2D.1

	7.7E Spurious response for UE category 0
	Same as 7.7
	Same as 7.7

	7.7EA Spurious response for UE category M1
	Same as 7.7
	Same as 7.7

	7.7F Spurious response for category NB1
	Wanted signal f ≤ 3.0GHz

Blocking, 1MHz < finterferer ≤ 3 GHz: ±1.3 dB

Blocking, 3 GHz < finterferer ≤ 12.75 GHz: ±3.2 dB
	Out of band blocking, using CW interferer:

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

Interferer signal level:

± 1.0dB up to 3GHz

Interferer ACLR not applicable

Impact of interferer Broadband noise 0.1dB

Figures are combined to give Test System uncertainty, using formula given for 7.6.1

	7.8.1 Wide band intermodulation
	Intermodulation ±1.4 dB, f ≤ 3.0GHz

±2.6 dB, 3.0GHz < f ≤ 4.2GHz

Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

f ≤ 3.0GHz
Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

CW Interferer level ± 0.8dB

Mod Interferer level ± 1.0dB

	7.8.1_1 Wide band Intermodulation with 4 Rx antenna ports
	Same as 7.8.1
	Same as 7.8.1

	7.8.1A.1 Wideband intermodulation for CA (intra band contiguous DL CA and UL CA)
	Same as 7.8.1 for each CC
	Same as 7.8.1

The wanted signal level uncertainty applies for each CC.

Overall intermodulation uncertainty calculation includes the uncertainty for wanted level error only once, as the uncertainty of other CCs is not expected to have any significant effect.

	7.8.1A.2 Wideband intermodulation for CA (intra band contiguous DL CA without UL CA)
	Same as 7.8.1A.1
	Same as 7.8.1A.1

	7.8.1A.3 Wideband intermodulation for CA (inter band DL CA without UL CA)
	Intermodulation ±1.4 dB, f ≤ 3.0GHz

±2.6 dB, 3.0GHz < f ≤ 4.2GHz

±3.8 dB, 4.2GHz < f ≤ 6GHz
Uplink power measurement ±0.7 dB, f ≤ 3.0GHz

±1.0 dB, 3.0GHz < f ≤ 4.2GHz
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

f ≤ 3.0GHz
Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

3.0GHz < f ≤ 4.2GHz

Wanted signal level ± 1.0dB

CW Interferer level ± 0.8dB

Mod Interferer level ± 1.0dB
4.2GHz < f ≤ 6GHz
Wanted signal level ± 1.5dB

CW Interferer level ± 1.3dB

Mod Interferer level ± 1.5dB 

	7.8.1A.4 Wideband intermodulation for CA (intra band non-contiguous DL CA without UL CA)
	Same as 7.8.1A.1
	Same as 7.8.1A.1

	7.8.1A.5 Wideband intermodulation for 3DL CA
	Same as 7.8.1A.1
	Same as 7.8.1A.1

	7.8.1A.7 Wideband intermodulation for 4DL CA
	Same as 7.8.1A.1
	Same as 7.8.1A.1

	7.8.1B Wide band intermodulation for UL-MIMO
	Intermodulation same as 7.8.1
Uplink power measurement same as 7.8.1, at each antenna connector used for transmission
	The overall UL power is the linear sum of the output powers over all Tx antenna connectors

	7.8.1D.1 Wide band Intermodulation for ProSe Direct Discovery
	Intermodulation ±1.4 dB, f ≤ 3.0GHz

±2
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

f ≤ 3.0GHz
Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

	7.8.1D.2 Wide band Intermodulation for ProSe Direct Communication
	Same as 7.8.1D.2
	Same as 7.8.1D.2

	7.8.1E Wide band intermodulation for UE category 0
	Same as 7.8.1
	Same as 7.8.1

	7.8.1EA Wide band Intermodulation for UE category M1
	Same as 7.8.1
	Same as 7.8.1

	7.8.1F Wide band intermodulation for category NB1
	Intermodulation ±1.4 dB, f ≤ 3.0GHz
	Overall intermodulation uncertainty comprises three quantities:

1. Wanted signal level error

2. CW Interferer level error

3. Modulated Interferer level error

Effect of interferer ACLR has not been included as modulated interferer has larger frequency offset

The effect of the closer CW signal has twice the effect.

Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared to provide the combined effect of the three signals.

Test System uncertainty = SQRT [(2 x CW_level_error)2 +(mod interferer_level_error)2 +(wanted signal_level_error)2]

f ≤ 3.0GHz

Wanted signal level ± 0.7dB

CW Interferer level ± 0.5dB

Mod Interferer level ± 0.7dB

	7.9 Spurious emissions
	30MHz ≤ f ≤ 4.0GHz: ± 2.0 dB

4 GHz < f ≤ 19 GHz: ± 4.0 dB
	

	7.9_1 Spurious emissions with 4 Rx antenna ports
	Same as 7.9
	

	7.9A Spurious emissions for CA
	30MHz ≤ f ≤ 4.0GHz: ± 2.0 dB

4 GHz < f ≤ 12.75 GHz: ± 4.0 dB
	

	7.9E Spurious emissions for UE category 0
	Same as 7.9
	

	Note 1:
Unless otherwise noted, only the Test System stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


<< End of changes >>

