
1 
 

 
 
 
 

 
 

Tests using Paragon-X, courtesy of 

 

 

 

 

 

Maciej Lipinski / CERN 

2015-02-27  



2 
 

1. Introduction 
 

The goal of the exercise was to compare syntonization performance of White Rabbit (WR) switch with 

the syntonization performance of SyncE as defined in G.8262 [1].  Such a comparison can be useful in 

P1588 standardization work which tries to adapt and embrace WR solutions.   

An attempt to measure WR clock characteristics against a sub-set of G.8262 was made in March 2014 

and is described in [2]. At that time it was difficult to test WR clock against full set of G.8262 

recommendations due to lack of specialized equipment.  The tests were performed using generic 

measurement tools and by doing some customizing “hacking”.  

Tests described in this document were done using a dedicated tool which is designed for the job. The 

tool, called Paragon-X, was made available to CERN by Calnex. 

While reading the document, note that:  

 ITU-T recommendations specify requirements for Option-1 (op-1) and Option 2 (op-2) which 

concern the equipment used in Europe and America, respectively.  

 All the figures referenced in G.8262 [1] are included in the Appendix A. Often, the masks are 

provided on the result plots. 
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2. Setup description 

a) List of equipment 
   

DUTs1 WR switch 1 
 

Serial number: 7SWRS-18P-3.4-1H 120; HCCTDWA000-7S000010,   
SW version: v4.1.1 (Alessandro Rubini); compiled at Oct 17 2014 07:39:26 
(modified by ML: added custom wrsw_hal and wr_mon) 
HW version: v3.4 ; PCB:3.30, FPGA:LX240T; 

WR switch 2 
 

Serial number: 7SWRS-18P-3.3-2H 060; HCCTDWA-7S000004 
SW version: customized (switchover/holdover dev): v4.0.1 (Grzegorz 
Daniluk); compiled at Aug 18 2014 17:13:14 
HW version: PCB:3.30, FPGA:LX240T; 

WR switch 3 
 

Serial number: 7SWRS-18P-3.3-2H 027; HCCTDWA-7S000002 
SW version:v4.0.1 (Grzegorz Daniluk); compiled at Aug 18 2014 17:13:14 
HW version: PCB:3.30, FPGA:LX240T 

WR switch 4 
 

Serial number: 7S-WRS-18P-3.4-1H_118; HCCTDWA000-7S000009 

WR switch 5 
 

Serial number: 7S-WRS-18P-3.3-2H 052; HCCTDWA000-7S000003 

PRC Symmetricom CS4000 Cesium Frequency Standard 
CERN AB 11265 

Links Fiber 1 10m 36673C XF1222 

Fiber 2 2x10m, connected with LC-LC 

Fiber 3 5km, DRAKA comteq NKF, 9/125 G.652.B 34/05 

Tester Calnex Paragon-x Serial number: 00027065 
 

  

                                                           
1 Device(s) Under Test (DUT)  
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b) Test setups 
 

Number   
0 Paragon-X locked to PRC (CS). Free-running 

DUT, setup used for the measurement of 
frequency offset. 

 
1 Paragon-X locked to PRC (CS). DUT locked to 

signal coming from Paragon-X, setup used for 
the measurement of noise/wander 
generation/transfer. 

 
2 Paragon-X locked to PRC (CS). DUT locked to 

signal coming from Paragon-X, setup used for 
the measurement of noise/wander generation 
and transient characteristics. 

 
3 Paragon-X locked to PRC (CS). DUT locked to 

signal coming from Paragon-X, setup used for 
the measurement of noise/wander generation. 

 
4 Paragon-X locked to PRC (CS). DUT locked to 

signal coming from Paragon-X, setup used for 
the measurement of transient behavior. 
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3. Basic Tests of WR Switch characteristics 

a) Frequency offset measurement (G.8262 section 6) 
 

1. Description: This test measures the frequency offset of DUT when operating in a free-running 

conditions. In free-running conditions (op-1) and pro-longed holdover (op-2), the SyncE device 

output frequency accuracy should not be greater than 4.6ppm. 

2. Testing: Paragon-X is locked to free-running DUT and measures its frequency offset against PRC 

standard (Cs). 

3. Setup: 0 

4. Result: Passed 

4.1. Required frequency offset:  < 4.6ppm 

4.2. Measured frequency offset:  4.256ppm 

5. NOTE: The measurement duration was 2.5h, G.8262 suggests much longer measurement (longer 

than the availability of the Paragon-X). 

 

b) Pull-in range measurement (G.8262 section 7.1) 
 

1. Description: The Pull-in range is defined as the largest offset between a DUT clock reference 

frequency and a specified nominal frequency, within which the DUT will achieve locked mode. 

2. Testing: Tested by changing the frequency offset from large to small and seeing when DUT is able to 

lock. The change of the frequency offset was done with the steps listed in the table. For offsets 9.0 

and 8.0ppm, it was verified that the same behavior occurs when unplugging/plugging the cable. 

3. Setup: 0 

 

 

 

 

 

 

 

NOTE: The WR PLL consists of two PLLs,  hPLL stands for “helper PLL”, mPLL stands for “main PLL”.  

Details of WR PLL design are described in [5]. 

4. Result: Passed 

4.1. Minimum pull-in range:  4.6ppm (op-1 and op-2) 

4.2. Measured pull-in range: 8ppm 

  

Offset Syntonization Details 
10.0 ppm No lock hPLL: lock, mPLL: no lock 

  9.0 ppm No lock hPLL: lock, mPLL: no lock 

  8.0 ppm Lock hPLL: lock, mPLL: lock 
  7.0 ppm Lock hPLL: lock, mPLL: lock 

  6.0 ppm Lock hPLL: lock, mPLL: lock 

  5. 0 ppm Lock hPLL: lock, mPLL: lock 
  4.7 ppm Lock hPLL: lock, mPLL: lock 

  4.0 ppm Lock hPLL: lock, mPLL: lock 
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c) Hold-in range measurement (G.8262 section 7.2) 
 

1. Description: DUT is required to stay locked with frequency offset of +/-4.6ppm (op-2). 

2. Testing:  Frequency offset was increase gradually from 0 to 4.6ppm. 

3. Setup: 0 

4. Result: passed 

5. NOTE: If frequency offset is increased from 0 to 4.7ppm in one step, the lock is lost for a short time 

and re-acquired after ~1s. If frequency offset increased from 0 to 4.7ppm in steps of 1ppm, lock is 

maintained all the time. The biggest single step in frequency offset to maintain the lock: 3.5ppm. 

d) Pull-out range measurement (G.8262 section 7.3) 
 

1. Description: The frequency offset at which DUT loses lock. Minimum required is 4.6ppm (op-1). 

2. Testing:  Frequency offset was increase gradually until the lock was lost. 

3. Setup: 0 

4. Result: passed 

4.1. Minimum pull-out range proposed by the recommendation: 4.6ppm (op-1) 

4.2. Measured pull-out range: 8.8ppm 

5. NOTE: If frequency offset is increased in steps of 1ppm, the lock is lost with frequency offset of 

9ppm. The pull-out range is 8.8ppm, i.e. frequency offsets bigger than 8.8ppm cause unlock (mPLL 

unlocks, causing hPLL to unlock, then hPLL locks but mPLL cannot). 

 

e) Wander generation measurement (G.8262 section 8.1) 
 

1. Description:  The tester verifies the amount of wander produced by DUT on egress Ethernet 

interface. The tester provides “ideal” reference signal to the DUT and measures wander produced at 

the egress port of the DUT. The wander generation limits are defined with MTIE (Figure 1 and 3 in 

[1]) and TDEV (Figure 2 and 4 in [1]) masks. The masks are defined for constant and variable 

temperature. 

2. Testing: Tester provides “ideal” clock signal at the Ethernet ingress port of the DUT. Tester measures 

wander at the egress port of the DUT. A number of tests were done by connecting DUT in different 

setup configurations and measuring the performance for ~3000s. 

a. Test 1: Setup 1, no temp monitoring,  

b. Test 2: Setup 2, temp monitored, WR switches syntonized only (no WRPTP),  

c. Test 3: Setup 2, temp monitored, WR switches syntonized only (no WRPTP), 

d. Test 4: Setup 2, temp monitored, WR switches synchronized and synchronized (with WRPTP),  

e. Test 5: setup 3, temp monitored, WR switches synchronized and synchronized (with WRPTP),  

3. Setup: 1,2 & 3 

4. Results: all passed 

5. NOTEs: It is strange that MTIE of Test 2 exceeded 1ns. “no WRPTP” indicates that the WR switches 

constituting the DUT were not synchronized using WR extension to PTP (nor PTP), only syntonized. 
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Figure 1: Wander generation results from Test 1 (single WR switch), Test 3 and Test 4 (cascade of 3 

switches), masks for Op-1 and Op-2. 

     

Figure 2: Wander generation results from Test 2 (cascade of 3 WR switches) masks for Op-1. 

       

Figure 3: Wander generation results from Test 4 (cascade of 5 WR switches) masks for Op-1. 
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f) Jitter generation measurement (G.8262 section 8.3) 
 

1. Description: In the absence of input jitter at the synchronization interface, the intrinsic jitter at the 

synchronous Ethernet output interfaces, as measured over a 60-second interval, should not exceed 

0.5UI (peak-to-peak) for 1GbE, applied measuring filter 2.5kHz to 10MHz. 

2. Testing:  Tester provides “ideal” clock signal at the Ethernet ingress port of the DUT. Tester 

measures jitter at the egress port of the DUT over 60s. 

3. Setup: 1 

4. Result: passed 

a) Jitter limit: 0.5UI (0.4ns for 1GbE) 

b) Measured: 

Jitter (long-term) peak-to-peak : 0.01 UI 

Jitter (long-term) RMS: < 0.01 UI 

 

 

Figure 4: Long term jitter peak-to-peak measured to be below 0.01UI over 60s. 
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g) Wander tolerance measurement (G.8262 section 9.1) 
 

1. Description: The test verifies the ability of DUT to accept an incoming reference signal having a 

minimum amount of wander noise coming from an Ethernet interface that is SyncE capable. 

G.8262 [1] defines the amount of wander noise that the node must tolerate and provides sinusoidal 

test signals that can be used for the purpose of testing. The modulated wander noise is specified in 

terms for MTIE (Figure 5 in [1]) and TDEV (Figure 6 and 8 in [1]) masks, see Figure 5. Test signals with 

a sinusoidal phase variation can be used, according to the levels in Table 9 [1], to check 

conformance to the MTIE mask op-1 (Figure 5 in [1]). DUT should accept the reference signal 

without unlocking and exhibiting any other malfunction. 

2. Testing: A number of tests were performed applying to the input signal wander and observing sPLL 

behavior. 

a. Test 1: applying at the input a wander defined by MTIE op-1 (Figure 5 in [1]) – automated test,  

b. Test 2: applying at the input a wander defined by MTIE op-1 (Figure 5 in [1]) – automated test,  

c. Test 3: applying at the input a wander defined by TDEV op-1 (Figure 6 in [1]) – automated test,  

d. Test 4: applying at the input a wander defined in Table 9 in [1], i.e. sinusoidal phase-modulation 

with the following frequencies and amplitudes: 

Frequency 0.32mHz 0.8mHz 16mHz 0.13Hz 10Hz 

Amplitude 5us 2us 2us 0.25us 0.25us 

Dwell Time (cycles) 3 3 3 10 300 
e. Test 5: applying at the input a sinusoidal wander, frequencies and amplitude as defined below 

(performed to narrow down the frequency that causes unlocking): 

Freq 1Hz 2Hz 3Hz 4Hz 5Hz 6Hz 7Hz 8Hz 9Hz 10Hz 
Amp 0.25us 0.25us 0.25us 0.25us 0.25us 0.25us 0.25us 0.25us 0.25us 0.25us 

D.Time 300 300 300 300 300 300 300 300 300 300 
3. Setup: 1 

4. Results:  

a. Test 1: passed 

b. Test 2: passed 

c. Test 3: passed  

d. Test 4: failed (lock ok for 0.32mHz, 0.8mHz, 16mHz, 013Hz, unlocked for 10Hz) 

e. Test 5: failed (lock ok for 1Hz, unlocked for 2Hz and greater) 

 

Figure 5: ITU-T G.8262 masks defining the input wander for the tests 
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h) Jitter tolerance measurement (G.8262 section 9.2) 
 

1. Description: The test verifies tolerance to input jitter. The lower limit of maximum tolerable input 

jitter for 1GbE for op-1 and op-2 is given in Table 11 and Figure 9 in [1], see Figure 6. 

2. Testing: Transmit test packet stream with superimposed jitter and detect dropped packets.  

a. Test 1: Jitter frequency: 10Hz, peak-to-peak amplitude: 312.5UI, packet size: 1518B, load 50% 

b. Test 2: Jitter frequencies and amplitudes listed below, packet size: 1518B, load 50% 

Frequency 10Hz 12.10Hz 0.5kHz 2.5kHz 50kHz 

Amplitude (p2p) 312.5UI 312.5UI 7.5UI 1.5UI 1.5UI 

c. Test 3: Jitter frequencies and amplitudes listed below, packet size: 1518B, load 50% 

Freq 0.75kHz 1kHz 1.2kHz 1.5kHz 1.75kHz 2kHz 2.25kHz 2.5kHz 
Amp (p2p) 5UI 3.75UI 3.13UI 2.5UI 2.14UI 1.88UI 1.67UI 1.5UI 

d. Test 4: Jitter frequencies and amplitudes listed below, packet size: 1518B, load 100% 

Frequency 10Hz 12.10Hz 0.5kHz 2.5kHz 50kHz 

Amplitude (p2p) 312.5UI 312.5UI 7.5UI 1.5UI 1.5UI 
 

3. Results: 

a. Test 1: failed  | no packet dropped but m/hPLL unlocked 

b. Test 2: failed  | no packet dropped but, m/hPLL unlocked: 10Hz, 12Hz, 0.5kHz;  PLLs OK: 2.5kHz, 

50kHz 

c. Test 3: failed  | no packets dropped,  

 m/hPLL unlocked: 0.75kHz;  

 hPLL unlocked straight away: 1kHz, 1.2kHz, 1.5kHz;  

 hPLL unlocked after some time: 1.75kHz , 2.kHz; 

 m/hPLL OK: 2.25kHz, 2.5kHz 

d. Test 4: failed  | over 1000 packets dropped, m/hPLL unlocked 

 

NOTE 1: Very likely, the test 4 failed (packets 

dropped) due to frame-forwarding problem at 

high bandwidth, rather than timing one. 

 

 

Figure 6: ITU-T G.8262 mask defining the lower 

limit of maximum tolerable input jitter for 

1GbE. 
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i) Wander transfer measurement (G.8262 section 10) 
 

1. Description: The test verifies the transfer characteristics of the clock, i.e. its properties with regards 

to the transfer of excursion of the input phase relative to the carrier phase. The DUT can be viewed 

as a low-pass filter for the difference between the actual input phase and the ideal input phase of 

the reference. In the passband, the phase gain of DUT should be smaller than 0.2 dB (2.3%). The 

minimum and maximum allowed bandwidth for this low-pass filter behavior are specified to be: 

a. Op-1: minimum bandwidth: 1Hz, maximum bandwidth 10Hz 

b. Op-2: maximum bandwidth: 0.1Hz, output signal that meets the TDEV limits in Table 13 in [1]  

2. Testing: Observe PLL state, measure TIE and gain at the output when wander applied to the input is 

specified as follows: 

a. Test 1 (wander transfer for op-1): the standard is lacking details on how to properly execute 

such a test, Calnex suggests using sinusoidal phase modulation of input signal with frequencies 

and amplitudes based on Table 9 in [1] (listed in the below table). Paragon-X measures how 

much of the input noise is transferred to the output (gain in dB). A number of different 

frequency/amplitude parameters of the input wander were tested (indicated by “…”). 

Frequency 0.32mHz 0.8mHz 16mHz 0.13Hz 1Hz … 10Hz 

Amplitude 5us 2us 2us 0.25us 0.25us … 0.25us 
b. Test 2 (wander transfer for op-2): applying at the input a wander defined by TDEV mask in 

Figure 8 / Table 11 in [1]. The output wander should meet mask defined in Figure 11 / Table 13 

in [1] (i.e. Figure 11/Table 13 define maximum output wander when input wander meets 

Figure 8/Table 11). 

3. Setup: 1 

4. Results: 

a. Test 1: failed,  

i. hPLL unlocks for 1Hz and above (some tuning of PLL parameters moved the unlocking to 

max 4Hz) 

ii. if locked (depending on tuning params), the gain for frequencies < 0.89Hz is +/-0.03dB,  

iii. if locked (depending on tuning params), the gain for frequencies > 0.89Hz is up to 1.58dB  

b. Test 2: failed, see Figure 9 

 

Figure 7: ITU-T G.8262 masks defining input and output wander, i.e. applying at the input a wander 

defined by TDEV mask in Figure 8, the output wander should meet mask defined in Figure 11. 
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Figure 8: Wander transfer measurement results. Gain of 58.87dB means that the hPLL unlocked. 

 

 

Figure 9: Wander at the output of DUT when a wander defined by TDEV mask in Figure 8 / Table 11 in 

[1] is applied to the input. 
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2) Additional tests of experimental (under development) features 

a) Short-term transient response – switchover (G.8262 Section 11.1) 
 

1) Description: The test verifies performance of the DUT in case when the (selected) input reference is 

lost due to a failure in the reference path and a second reference input signal, traceable to the same 

reference clock, is available simultaneously, or shortly after the detection of the failure. The phase 

error should not exceed 1000ns. Maximum phase transient at the output due to reference switching 

is defined by Figure 12 in [1] for op-1 and Figure 14 in [1] for op-2. The standard assumes that such a 

switchover happens in the following way: 

a) DUT goes into holdover which results in an initial phase-jump 

b) DUT is in holdover until new source is selected which results in a slow drift 

c) DUT syntonizes to a new source which results a phase-jump.   

2) Testing: There exists redundant connection between WR switch 1 and WR switch 2. The 

measurement is started when all connections between these switches work fine (active and one or 

two backup ports). Then, active port is disconnected. This might be repeated a number of times. 

This tests scenario does not include holdover, the switchover is almost instantaneous. 

a) Test 1: two backup ports, disconnected once. 

b) Test 2: two backup ports, disconnected and reconnected few times, last reconnection with 

single fiber-connection (something went a bit wrong... "huge jump", possibly a  bug) 

c) Test 3: single backup port, disconnected and reconnected 4 times 

3) Setup: 2 

4) Results: 

a) Test 1: TIE and MTIE shown in Figure 11 

b) Test 2: TIE=0, MTIE shown in Figure 12 

c) Test 3: TIE=0, MTIE shown in Figure 13 

 

Figure 10: ITU-T G.8262 masks defining transient limits. 
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Figure 11: TIE (left) and MTIE (right) for Test 1: switchover between active and backup port when two 

backup available (majority voting).  

 

Figure 12: MTIE for Test 2: switchover between active and backup port when two backup are available 

(majority voting), switchover for a number of times, last reconnection with single backup port 

 

Figure 13: MTIE for Test 3: switchover between active and backup port when one backup is available, 

switchover for a number of times. 



15 
 

b) Long-term transient response – holdover (G.8262 Section 11.2) 
 

1. Description: The test verifies short-term holdover performance. Holdover is specified by Figure 13 in 

[1] for op-1, by Table 14 in [1] for op-2 (transient by Figure 14 in [1]), see figure 14. Section 11.2 of 

[1] defines long-term holdover but we are just interested in the short-term to mid-term holdover. 

2. Testing: Synchronize WR switches, allow for holdover to learn (>1min) and then unplug the fiber or 

enable holdover by configuration 

a) Test 1: setup 2, by configuration 

b) Test 2: setup 2, by unplugging cable 

c) Test 3: setup 4, by unplugging cable, 12 min 

d) Test 4: setup 4, by configuration 

e) Test 5: setup 4, by unplugging cable 6 min 

3) Setup: 2 

4) Results: Depicted in Figure 15-19, it seems that WR switch meets the SyncE specs for the duration of 

the tests. 

 

 

Figure 14: ITU-T G.8262 mask defining transient limits (the holdover over 10ns for op-2 is defined in 

11.2.2 of [1]). 
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Figure 15: TIE (left) and MTIE (right) for Test 1: cascade of 3 switches; holdover at the middle switch 2, 

enabled by configuration. 

 

Figure 16: TIE (left) and MTIE (right) for Test 2: cascade of 3 switches; holdover at the middle switch 2, 

activated by unplugging cable. 

 

Figure 17: TIE (left) and MTIE (right) for Test 3: cascade of 2 switches; holdover at the switch 2, activated 

by unplugging cable, holdover measured for 12min. 
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Figure 18: TIE (left) and MTIE (right) for Test 4: cascade of 2 switches; holdover at the switch 2, enabled 

by configuration. 

 

Figure 19: TIE (left) and MTIE (right) for Test 5: cascade of 2 switches; holdover at the switch 2, activated 

by unplugging cable, holdover measured for 6min. 
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5. Conclusions 

 

The Paragon-X is designed to measure performance of SyncE network equipment and the noise 

generation of WR switches was far better than this level. Determining the exact level of noise generation 

of WR switches would require a different measurement approach (e.g. described in [2]). 

Some of the MTIE masks in the noise generation tests for cascade of switches (4e) and all in the 

transient (5a) tests exceed 1ns. In principle, this should not happen. We might want to run long-term 

synchronization tests for switch cascades to verify this.    

Noise transfer characteristics of WR switches badly fail to fulfill SyncE requirements – not only that the 

gain exceeds requirements but also the PLL unlocks. As the bandwidth of the PLL is higher than required 

SyncE (1-10Hz), the PLL tries to follow the phase-modulation and in the process the phase-error is 

accumulated, thus unlocking occurs only after certain duration of the test. Using WR switches with such 

badly modulated frequency reference does not seem to be reasonable and we need to consider 

whether any dedicated tuning is actually needed. However, it would be interesting (for standardization) 

to know/prove that WR-like performance can be achieved with a PLL meeting SyncE characteristics. The 

tests showed that “helper PLL” is more vulnerable to wander which might be a helpful knowledge in 

troubleshooting (we also found a bug in the PLL during the tests). 

In summary, the WR clock characteristics are either an order of magnitude better than the SyncE 

standard says, or fail badly. It seems that, if new characteristics for P1588 are to be defined, the 

transient characteristics shall be of special attention. Regarding the WR PLL design, optimization in 

terms of gain peaking might be considered as it seems to be much bigger than in SyncE.  
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6. Appendix A: Figures from ITU-T G.8262 
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7. Appendix B: Misc 
 

Basic Tests of WR Switch characteristics 

Scenario/test name Auxiliary information and name as stored 
a) Frequency offset measurement 
(G.8262 section 6) 

 Test duration (18:05 – 20:35): 2.5h - in principle this should be longer 
source: 2015-01-20/T1 

b) Pull-in range measurement 
(G.8262 section 7.1) 

 

c) Hold-in range measurement 
(G.8262 section 7.2) 

 

d) Pull-out range measurement 
(G.8262 section 7.3) 

 

e) Wander generation 
measurement (G.8262 section 8.1) 

 Test 1: duration (21:27- 23:17) 3000s, source: 2015-01-20/T2 

 Test 2: duration (12:54- 14:05) 4260s, source: 2015-01-21/T1 

 Test 3: duration (18:23- 19:23 ) 3000s, source: 2015-01-22/FT9 

 Test 4: duration (20:56- 21:35 ) 2400s, source: 2015-01-22/FT11 

 Test 5: duration (03:20- 04:12 ) 3120s, source: 2015-01-22/FT22 
f) Jitter generation measurement 
(G.8262 section 8.3) 

 Source: 2015-01-20/T3 

g) Wander tolerance measurement 
(G.8262 section 9.1) 

 Test 1: duration 1000s , source 2015-01-20/T3 

 Test 2: duration 1000s , source 2015-01-22/FT2 

 Test 3: duration 12000s , source 2015-01-22/FT25 

 Test 4: source 2015-01-20/T4 
 Test 5: source 2015-01-22/FT3 

h) Jitter tolerance measurement 
(G.8262 section 9.2) 

 Test 1: source 2015-01-22/FT4 

 Test 2: source 2015-01-22/FT5 

 Test 3: source 2015-01-22/FT6 

 Test 4: source 2015-01-22/FT7 

i) Wander transfer measurement 
(G.8262 section 10) 

 Test 1: 2015-01-22/T3, many tests in 2015-01-21 (e.g. T1); all 
summarized in section10.xls 

 Test 2: 2015-01-22/T1 

 

Additional tests of experimental (under development) features 

Scenario/test name Auxiliary information and name as stored 
a) Short-term transient response – 
switchover (G.8262 Section 11.1) 

 Test 1: 2015-01-23/FT13 

 Test 3: 2014-01-23/FT14 

 Test 2: 2014-01-23/FT15 

b) Short-term transient response – 
holdover (G.8262 Section 11.2) 

 Test 1: 2014-01-23/FT16 
 Test 2: 2014-01-23/FT18 

 Test 3: 2014-01-23/FT19 

 Test 4: 2014-01-23/FT20 

 Test 5: 2014-01-23/FT21 
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Date Test 

NO 

Frequency 

accuracy 

Wander jitter Transient Bad 

generation tolerance transfer generation tolerance switchover holdover 

2015-01-20 1 4a         

2015-01-20 2  4e        

2015-01-20 3#   4g  4f     

2015-01-20 4   4g       

2015-01-20 5         x 

           

2015-01-21 1  4e  4i      

2015-01-21 2         x 

2015-01-21 *    4i      

           

2015-01-22 1    4i      

2015-01-22 2   4g       

2015-01-22 3   4g 4i ?      

2015-01-22 4      4h    

2015-01-22 5      4h    

2015-01-22 6      4h    

2015-01-22 7      4h    

2015-01-22 8      *    

2015-01-22 9  4e        

2015-01-22 10         x 

2015-01-22 11  4e        

2015-01-22 12   **       

2015-01-22 13       5a   

2015-01-22 14       5a   

2015-01-22 15       5a   

2015-01-22 16        5b  

2015-01-22 17       ***   

2015-01-22 18        5b  

2015-01-22 19        5b  

2015-01-22 20        5b  

2015-01-22 21        5b  

2015-01-22 22  4e        

2015-01-22 23   ***       

2015-01-22 24   TODO       

2015-01-22 25   4g       

 

*      Experiment: max tolerance jitter (all passed) 

**    Experiments with  different PLL settings 

***  Experiment: no result data 

#      There is an error in numbering, thus two different tests have the same number 
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