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<<Unchanged sections omitted>>
F.1.4
Measurement of performance requirements

Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1.1.1 Multiple PRBs

 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	8.2.1.1.1 Multiple PRBs

- Propagation Condition HST
	± 0.6 dB
	Overall system uncertainty for HST condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

	8.2.1.1.1 Single PRB

- Propagation Condition ETU70
	± 0.8 dB
	Overall system uncertainty for fading condition comprises three quantities:

1. Average Signal-to-noise ratio uncertainty

2. Signal-to noise ratio variation for single PRB

3. Fading profile power uncertainty
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = SQRT (Average signal-to-noise ratio uncertainty 2 + Signal-to-noise ratio variation2 + Fading profile power uncertainty 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Signal-to-noise ratio variation ±0.5 dB

Fading profile power uncertainty ±0.5 dB for single Tx

	8.2.1.1.1_A.1
	Same as 8.2.1.1.1 Multiple PRBs, for each CC
	Same as 8.2.1.1.1 Multiple PRBs

Calculation applies for each CC

	8.2.1.1.1_A.2
	Same as 8.2.1.1.1 Multiple PRBs, for each CC
	Same as 8.2.1.1.1 Multiple PRBs

Calculation applies for each CC

	8.2.1.1.1_A.4
	Same as 8.2.1.1.1 Multiple PRBs, for each CC
	Same as 8.2.1.1.1 Multiple PRBs

Calculation applies for each CC

	<<Many rows skipped>>

	8.13.1.1.1.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.1.1.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.1.1.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.1.1.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.1.3
	TBD
	TBD

	8.13.1.1.4
	TBD
	TBD

	8.13.1.2.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.2.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.2.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.2.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.1.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.1.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.1.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.1.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.2.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.2.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.2.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.1.2.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.1.3.1
	TBD
	TBD

	8.13.1.4.1
	TBD
	TBD

	8.13.2.1.1.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.1.1.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.2
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.3
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.4
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.2.5
	Same as 8.2.1.4.2 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.2.3.1
	TBD
	TBD

	8.13.2.4.1
	TBD
	TBD

	8.13.3.6.1
	Same as 8.2.1.3.1 for each CC
	Same as 8.2.1.3.1

Calculation applies for each CC

	8.13.3.6.2
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	10.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for Tx Diversity

AWGN flatness and signal flatness ±2.0 dB

	10.2
	± 0.9 dB
	Same as 10.1

	14.2
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	14.3
	± 0.8 dB
	Same as 14.2

	14.4
	± 0.6 dB
	Overall system uncertainty for AWGN condition comprises two quantities:

1. Signal-to-noise ratio uncertainty

2. Effect of AWGN flatness and signal flatness
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

AWGN flatness and signal flatness ±2.0 dB

	14.8
	Downlink absolute

power uncertainty,

averaged over BWConfig

±1.0 dB

Downlink EVM ≤ 3%
	3% EVM is equivalent to a Test system

downlink SNR of 30.5dB. The noise from the

Test system is then sufficiently below that

required for the UE to demodulate the signal

with the required % success rate. Under these

conditions the UE throughput is limited by the

Reference measurement channel and the UE

capability, and not by the Test system EVM.

	[Other tests FFS]
	
	

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

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

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty, averaged over BWConfig Note 4
	±3 dB

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

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	Noc2 absolute power uncertainty, averaged over BWConfig Note 5
	±3 dB

	Noc1 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Noc3 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Es / Noc2 ratio (SNR) uncertainty, averaged over downlink transmission Bandwidth Note 5
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Fading profile power uncertainty
	Test-specific

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

	CA, DC and LAA performance requirements only:

Relative frequency error between carriers
	30Hz, measured over a 1ms period, and maximum carrier spacing 80MHz

	enhanced performance requirement Type B only:

Frequency error on the frequency offset to cell 1
	30Hz, measured over a 1ms period

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.

Note 2:
The AWGN or N ocx parameters apply to all test cases except 8.7.1 and 8.7.2. The fading parameters apply to test cases using fading
Note 3:
In CA, DC and LAA test cases using multiple component carriers (CCs), the uncertainties and related constraints apply for each CC.
Note 4:
Applies for test cases which specify Noc, a single value that remains constant with time.

Note 5:
Applies for test cases which specify Noc1, Noc2 and Noc3, that are symbol or subframe specific.


<<Unchanged sections skipped>>
F.3.4
Measurement of performance requirements

Table F.3.4-1: Derivation of Test Requirements (performance tests)

	Test
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition HST
	SNR as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1 Single PRB

 - Prop’n Condition ETU70
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_1 Multiple PRBs

- Prop'n Condition EVA5

- Prop'n Condition ETU70

- Prop'n Condition ETU300
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs

Propagation EVA5, ETU70, ETU300
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_2 Multiple PRB
- Prop'n Condition EVA5
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs

Propagation EVA5
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_A.1
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs, for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_A.2
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_A.4
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.1_A.5
	SNRs as specified
	Same as 8.2.1.1.1 Multiple PRBs for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1.2 Single PRB
	SNR as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.2.1

- Prop’n Condition EVA5
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.2.1

- Prop’n Condition HST
	SNR as specified
	0.6 dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.2.1_1

- Prop'n Condition EVA5
	SNR as specified
	Same as 8.2.1.2.1
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.2.2
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	<<Many rows skipped>>

	8.13.2.1.1.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.1.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.1.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.1.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.1.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.2.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.2.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.2.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.1.2.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.1.3.1
	TBD
	TBD
	TBD

	8.13.1.4.1
	TBD
	TBD
	TBD

	8.13.2.1.1.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.1.1.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.2
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.3
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.4
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.2.5
	SNRs as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.2.3.1
	TBD
	TBD
	TBD

	8.13.2.4.1
	TBD
	TBD
	TBD

	8.13.3.6.1
	SNR as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.13.3.6.2
	SNR as specified
	0.9 dB for each CC
	Formula: SNR + TT

T-put limit unchanged

	10.1
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	10.2
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	14.2
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	14.3
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	14.4
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged 

	14.8
	Downlink power -85dBm/15kHz
	0 dB
	Formula: Downlink power + TT

T-put limit unchanged

	[Other tests FFS]
	
	
	


<<Unchanged sections skipped>>
G.3A.5
Minimum test time

In contrast to G.3.5, where the minimum test time is derived from simulations, the test time here is selected without simulation utilising test time information from similar demodulation scenarios in non-CA test cases and while maintaining the reasonable testing time.

Note 
MNAS values in this clause may need to be changed in future if current MNAS values turn out to be too short for giving stable CA/DC throughput results.
<<Unchanged sections skipped>>
Table G.3A.5-35: Minimum Test time TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x4 (2DL CA - 5DL CA)

	Clause 8.13.3.1.1.2-8.13.3.1.1.5/ 8.13.3.1.2.2-8.13.3.1.2.5

Test

No
	Demodulation scenario

(info only)
	Minimum Number of Active Subframes in each CC
	Minimum Number of Subframes (MNS) in each CC

(MNS = active and inactive

subframes)

	
	
	
	FDD/TDD

	All
	R.14 FDD + R.43 TDD
(1.4-20MHz, full, 16QAM,)

(4x4 Low)

EVA5
	50 000
	125 000


Table G.3A.5-XX: Minimum Test time TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x4 with 256QAM for FDD PCell (2DL CA)

	Clause 8.13.3.6.1

Test

No
	Demodulation scenario plain text:

RMC (Bandwidth, allocated RBs,

modulation, coding)

Antenna (configuration, correlation)

Propagation condition, Doppler

[additional parameters, if applicable]

(info only)
	Minimum Number of Active Subframes in each CC
	Minimum Number of Subframes (MNS) in each CC

(MNS = active and inactive

subframes)

	
	
	
	FDD/TDD

	1
	R.72-3 FDD + R.72-3 TDD

(2x20 MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000

	2
	R.72 FDD + R.72-3 TDD

(10 + 20MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000

	3
	 R.72-2 FDD + R.72-3 TDD
(15 MHz,full,256QAM, 0.61) + (20 MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000


Table G.3A.5-YY: Minimum Test time TDD FDD CA PDSCH Closed Loop Multi Layer Spatial Multiplexing 4x4 with 256QAM for TDD PCell (2DL CA)

	Clause 8.13.3.6.2
Test

No
	Demodulation scenario plain text:

RMC (Bandwidth, allocated RBs,

modulation, coding)

Antenna (configuration, correlation)

Propagation condition, Doppler

[additional parameters, if applicable]

(info only)
	Minimum Number of Active Subframes in each CC
	Minimum Number of Subframes (MNS) in each CC

(MNS = active and inactive

subframes)

	
	
	
	FDD/TDD

	1
	R.72-3 FDD + R.72-3 TDD

(2x20 MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000

	2
	R.72 FDD + R.72-3 TDD

(10 + 20MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000

	3
	 R.72-2 FDD + R.72-3 TDD
(15 MHz,full,256QAM, 0.61) + (20 MHz,full,256QAM, 0.62)

(4x4 Low)

EPA 5
	50 000
Note:

MNAS is not simulated. It is estimated based on other similar test cases using EPA5 propagation conditions
	126 000


<<End of changes>>
