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Summary

>

Patent holder for the LTE PIM Catcher — a big data and machine learning method for detecting passive intermodulation
from network data instead of a site visit. US Patent #10009784 (View Patent).

Rebuilt capacity breach thresholds on dynamic logic drawn from cell footprint, user behavior and measured customer
impact — accessibility and throughput — instead of fixed counters. False alarms went away, prioritization sharpened,
and upgrade spend now lands only where customers feel it. The method guides millions in annual network investment.
Built a Linux-based 5G, LTE and Wi-Fi test tool on iPerf and FTP, covering indoor point-to-point and outdoor GPS
testing, in place of a commercial tool at $15K per license. Metrics come over SSH from a Cradlepoint R1900,
throughput from curl and iperf across TCP and UDP, and Wi-Fi state is parsed from nmcli and iwconfig.

Moved indoor and outdoor coverage reporting onto QGIS and PyQGIS using the qchainage and mmaqgis modules,
cutting $5K per user in license cost.

Redesigned the 5G geolocation pipeline around degree-based grid aggregation, matching stored precision to what GPS
can actually resolve. Storage fell 100x, and the analysis window went from three weeks to two years — over 500M
samples.

Wrote a Python converter that turns Planet coverage prediction TIFFs into polygons, so geo-filtering and analysis run
free in QGIS. Removed a paid license dependency worth $2K per user.

Built Python and JavaScript automation for real-time diagnostics, letting field teams triage before rolling a truck. Fewer
revisits and manlift rentals, over $100K a year across 20+ field teams.


https://patents.justia.com/assignee/yupana-inc

Big Data and Machine Learning Patent
Patents Assigned to YUPANA, INC.

Remote detection and analysis of passive intermodulation problems in radio base stations
Patent number: 10009784

Abstract: Systems and methods are described for configuring a base station node. A set of base station parameters are
received by a remote control unit. The remote control unit receives and installs dynamic parameter values for base
station setup selected by a server application based on the received base station parameters. The remote control unit
also receives dynamic parameter values for network integration generated by the server application via the network
connection, the dynamic parameter values for network integration being generated in response to a user selection. The
remote control unit may then configure the base station node using the dynamic parameter values for network
integration. When configuration is complete, the remote control unit may transmit an indication to the server application,
and finalizes integration of the base station node in response to a request from the server application.

Type: Grant

Filed: June 1, 2017

Date of Patent: June 26, 2018

Assignee: YUPANA, INC.

Inventors: Hakan Evircan,_, Muzaffer Mete Dalan



https://patents.justia.com/assignee/yupana-inc

Demand side: where coverage actually ends — link

Cross-referencing RRC users, timing advance and user throughput. Higher throughput needs more PRB, which raises thermal noise
and pulls coverage in. The link budget says where the cell edge should be; this shows where it is.
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Supply side: the scheduler runs out before the spectrum — link

RRC users against PRB utilization and PDCCH blocking. Blocking climbs with user count while PRB still has headroom, so the
scheduler sets the ceiling before the spectrum does. It shows up earliest on narrow bandwidth cells.

Low PDCCH Block % High PDCCH Block %
Low PRB Only Low failure %
RRC
User very
low
High PRB
Low PRB
RRC
User
low
High PRB
Mid PRB
RRC
User
mid
High PRB
RRC Mid PRB
Only High failure %
User High PRB y Hig B
high
Higher RRC & Only High PRB
Higher RRC & Only High PRB



https://www.linkedin.com/posts/emir-kursad-ek-ulusoy-09113b26_5g-rfengineering-bigdata-activity-7395616714115248129-dLFj?utm_source=share&utm_medium=member_desktop&rcm=ACoAAAVb6a0BEmU5jo5qfkf29OD4xuiVeVdZmVk

Low User Throughput Columns = user tput bin (Mbps) High User Throughput
Max Rrc Bin TABin 0£0.1 0.1#0.25 0.25#0.5 0.5#1 8#£10 10#12 12#14 14#16 16#18 26#28 28#30 302 32#34 5 MHz Iow-band urban'
= Same band, narrower carrier.
son - User throughput break point:
- below 1 Mbps at ~16-34 RRC

28#30
30832 9,905 10,570

2,263 1,466

32#34

34#36

36#38 Max Rrc Bin 0.1#025 025505 0581
12814
14216 % 30974 25187
10,395
16218 19,302 50899 31601 [N
16,428 : E 2588 NEOVTORN 22869
22,668 Z 18220 8217 B

17,734 5,806 7 n 5 2 28757 YT

38240
40842
42244
24246
46348

18,727

15,184
17,097
27,773
38,213
50,555

T User throughput break points: below 4

67,213

s Mbps at ~48-66 RRC users, below 2
Mbps at ~76+.

[ Q0

VL UBIH <----- VL MO VL ©JB SMOJ Jauu|

olo|o|o|e|o|e|o|o|o o|lo|o|lo|e|o o|lo o|lo o|o o|lo|e|o|e|e

-
i
I~
0

o
S
Q
3
=
(2}
V)
=
(]
Y
Y
O
Q
[}
c
=
—
Qo
=
Y
X
O
1
1
i
1
\/
L
«Q
>
Y
P
O

N
5
M

127,729

272,959 178,935

Where user throughput breaks, by carrier width.
Two individual cells, three months of ROP-level KPI
data — each bin value is a sample count. Outer
ows are RRC user count, inner rows Timing
Advance, columns user throughput in Mbps;
dominant TA bins only, sparse bins omitted for ,
— space. Bin ranges differ by design — the 5 MHz cell : e

cannot reach the 15 MHz cell's user counts or ' e
throughput, so matching axes would hide its pattern. ' :

[]

124,159

N
&

136,489

147,367

p
olo|g|e|e|ele|o|ele o

(]

0 ]



https://www.linkedin.com/posts/emir-kursad-ek-ulusoy-09113b26_5g-ran-rfengineering-share-7491717614931648515-3Ibq/?utm_source=share&utm_medium=member_desktop&rcm=ACoAAAVb6a0BEmU5jo5qfkf29OD4xuiVeVdZmVk

Linux tool for analyzing WiFi performance on end-user devices |

Developed an open-source, Linux-based Wi-Fi testing and reporting toolkit using Python, bash scripting, and QGIS. No expensive

licenses required.

Signal Level/Quality

Utilizing the "nmcli" to scan
every WiFi channel that is
available and gather all
information:

nmcli dev wifi rescan

sudo nmcli -t -fields
NAME,SSID,BSSID,MODE<...>,
ACTIVE dev wifi

Collecting TPUT

FTP version: Based on the
performance, curl has been
selected after evaluating wget,
axel, and aria2c options:

curl -u <user>:<pass> -0
<filename> <ftp directory file>

*UDP/TCP version uses iPerf
commands:

iperf3 -c <server> -t <time>

Python Parse/Merge

Using Python to combine and
parse data and prepare a CSV
file to create maps.

See next slide.
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Example indoor test Map Output

Built for teams running Wi-Fi surveys regularly. Python and bash for
collection, QGIS for the heat map, no commercial license anywhere in
the chain.

Where it stands:

About $5K per engineer against the commercial equivalent
Report generation scripted end to end

Same output format on every project

Used on more than ten indoor deployments

GitHub links:
Wi-Fi Data Collection

Indoor Heat Map Reporting

Linkedin post


https://github.com/emirkulusoy/WiFiScan
https://github.com/emirkulusoy/IndoorReporting
https://www.linkedin.com/posts/emir-kursad-ek-ulusoy-09113b26_rfengineering-wirelessnetworks-wifi-activity-7390465113532792832-JMtX?utm_source=share&utm_medium=member_desktop&rcm=ACoAAAVb6a0BEmU5jo5qfkf29OD4xuiVeVdZmVk

External Interference Testing — link

A mapping-capable spectrum analyzer with an integrated display and GPS runs into the tens of thousands. This setup
came in under S6K and produced the frequency against level plot below, which placed the interferer at 668.5 and

682.5 MHz.
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Lmux tool for 5G/LTE performance via Cradlepoint R1900 Modem
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Example 5G/LTE SSH connection

Through an SSH connection, 5G/LTE data (serving cell, quality, signal
level, band, etc.) is gathered over the Cradlepoint R1900 Modem.

ssh -v -oHostKeyAlgorithms=+ssh-rsa <user>@<device id>

get status/wan/devices/.../diagnostics | grep
CELL_ID\|PHY_CELL_ID\|[RSRP\|RSRQ\|SINR\|...



Storing precision that does not exist — link

5G geolocation was stored at six decimal places, about 0.1 m, against a GPS accuracy of 5to 10 m. Four of those decimals were
noise, paid for in storage that grew with every month of data kept. Re-aggregated on a degree-based grid in AWS Redshift at four
decimals, roughly 11 m, with CRS transformations removed and linear KPI averaging applied to RSRP, SINR and RSRQ.

% BEFORE [ AFTER Result
Storage: 180 GB to 2 GB

Analysis window: 3 weeks to 2 years, about
500M samples

Polygon geometry out of the processing path

More samples per bin, so more statistical
confidence



https://www.linkedin.com/posts/emir-kursad-ek-ulusoy-09113b26_bigdata-dataengineering-5g-activity-7403259717256421376-_90z?utm_source=share&utm_medium=member_desktop&rcm=ACoAAAVb6a0BEmU5jo5qfkf29OD4xuiVeVdZmVk

Planet Coverage TIFF file to GeoPackage converter — link

Open-source TIFF to GeoPackage converter for Planet prediction output. Removed about $2K per user in annual GIS licensing, put
several departments on the same prediction workflow, and runs roughly five times faster at national scale.
GitHub link

10m resolution for mission-critical processes 100+ m resolution for zoom-out view

~ A

Green and orange polygons are prediction tool output. The black, half-transparent polygon is arranged as a resolution output.
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https://github.com/emirkulusoy/TIFF2GeoPackageConverter

®

@ ©

v

&

Web-based reporting tool over Google Apps Script platform — |

Javascript // Chart // Auto report

Files

) Code.gs

Libraries

Services

a¥ Apps Script  Example

+ | o ®
i for(var k =90
{
data.addRo
4‘ [r]+' _'+co
}

+ | 439 }

data.build();

\——

ink

~

var chartBuildet™ =
.setDataTable(data)

.setOption(
.setOption
.setOption
.setOption
.setOption

.setOption
.setOption
.setOption
.setOption
.setOption
.setOption

'width', 1000)
("height', 5600)
('chartArea.left', 75)
('chartArea.width', 850)
('chartArea.height',b460)

.setOption("’
(
(
(
(
(

legend.position', 'bottom')

'legend.maxLines’', 5)
'legend.textStyle.fontSize', 12)
'legend.textStyle.color', ‘black')
‘title', ".... -- " +celllisti[r] + "
'titlePosition', 'out')
‘titleTextStyle.italic',1

-- "+ testdayl

2:56 AM 2:57 AM 2:58 AM 2:59 AM 3:00 AM 3:01 AM 3:02AM 3:03AM 3:04 AM 3:.05AM 3:06 AM 3:07 AM 3:08 AM

)

An engineer requests a report from a
web form. Apps Script pulls the KPI

data, builds the charts and returns the
formatted output, with nothing installed
locally.



https://github.com/emirkulusoy/AutoReportScriptGoogle

Raspberry Pi and Testing Applications

Raspberry Pi as a portable test host: spectrum capture,
throughput runs and data collection driven from a browser on
the device itself, so no laptop is needed in the field.

Connscting to host 192.168.406.40, port 5201

[ 5] local 102.168.80.11 port 45562 connected to 192.169.100,40 port 5201

[ 7] local 192,188.80.41 port 45514 connected to 192.168.106.49 port 5201
[ I0] Interval Transfer Bitrate Retr Cund

[ 51 ©.60-1.00 sac 2.28 MBytes 19.2 Mbits/sec 15 170 KBytes

[ 7] 0.00-1.00 sec 1.07 MBytes 14. Mbits/sec 15 121 Kiytes

[SUH] 0.60-1.86 sec 3.95 MBytes 33.1 Mbits/sec 30

[ 5] 1.96-2.00 sec 2.72 MBytes 22.8 Mbits/sec O 291 KBytes
[ 7] 1.00-2.00 sec 1.85 MBytes 15.5 Wbits/sec O 211 KBytes

[SUM] 1.80-2.00 sec 4.57 MBytes 38.3 Mbita/sec @

[ 5] 2.60-3.00 sec 4.87 MBytes 40.9 Mbits/sec O 507 KBytes
[ 71 2.00-3.00 sec 3.46 MBytes

29.0 Mbits/sec © 367 KBytes
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Designing private Networks and DAS with a range of indoor and outdoor 5G/LTE solutions in the USA, UK, Mexico, etc.
Providing 4G/5G coverage plots, equipment lists, hardware installation locations.
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5G/NR TPUT Calculation

B

23 ® ~.~. ® 15
5 .. o 0, o SINRAB
2?1: 0
a @ e o 10
) 20
s
g e o o
5 ° e o
2
-
[a]
8 P B0 0, 6
z 10 ~ ® o
= ® @ ®
=
?
a @ e o
o
S
¢ oo, ,
2
i
=

P DO OO0 0 00 o
1 @ ® o
4]
[+'4

Rangem



b DD TR 0
| [: vudget Le ation based ¢ 5.9
n71 4 20 FDD . 28 - 64£)AM-6 6 60.993 19 25 1,270 Rural Macro 3D-RMA LoS/NLoS | TRUE -78.66 -78.61 30 23
n71 4 20 FDD 16 16QAM-4 4 60.903 41 12 1,780 Rural Macro 3D-RMA LoS/NLoS | TRUE -88.32 -88.19 30 23
n71 4 20 FDD 8 QPSK-2 2 60.476 89 -1 2,475 Rural Macro 3D-RMA LoS/NLoS | TRUE -97.95 -97.82 30 23
n71 4 20 FDD 8 QPSK-2 2 6.795 10 -1 3,360 Rural Macro 3D-RMA LoS/NLoS | TRUE -107.45 -107.08 30 23
)
9 Shadow Applicability range,
=z Pathloss [dB], fc is in GHz and d is in meters, see note 6 fading antenna height
3 std [dB] default values
=1
L R 2 - & , see note 5
PL2 dBP _.dw <10km hUTzl.Sm
Q - W =20m
- | PL, =20log,,(40/d,, f./3)+min(0.034 "~ ,10)log,,(d;p) Oy =4 =S
C 1.72
—min(0.0444 ~,14.77)+0.002log,, (h)d,, h = avg. building height
PL, =PL|(dRp)+4010 m(dzn/dRP) O =6 W = avg. street width




Example TPUT Calculation based on 3GPP TS 38.306

MCS index Modulation TYpe Rmax, Value depends on Tus(j) = (10*-3)/(14*27u) —

2 : OH(j) -overhead o
MIMO DL Directio table selection (QPSK-2, 16QAM-4, odalation the type of coding for contral H(0)= number of average OFDM symbol scaling Supported
SINR lavers BW Mode - 3GPP 38.214 64QAM-6, e from 3GPP 38.214 channels (3GPP 15kH PRB (3GPP duration in a subframe for S max data rate
Y (depends on DCI, 256QAM-8, (Target code Rate R/ 38.306) z 38.104) (i) value for normal cyclic Mbps

C-RNTI, etc) 1024QAM-10) 1024) prefix
|=#26| 4 |20 |FOD| DL | 28 | 640AM6 | 6 | 09578125 | 014 | 0 [ 49 | 000007142857143 | 1 | 6099 |
|+2| 4 [20|FD| DL | 16 | 160AM4 | 4 | oe4s78125 | o014 | o | 44 | 000007142857143 | 1 | 6090 |
1| 4 [20[Fp| D0 | 8 | aPsk2 | 2 | os587890625 | o014 | o | 8 | 000007142857143 | 1 | 6048 |
1] 4 [20]Fp| 00 | 8 | @psk2 | 2 | 0587890625 | 014 | o [ 10 | 000007142857143 | 1 | 680 |

**5G Theoretical Examples** (n71/SCS 15kHz/20MHz/4T2R/Rural Macro 3D-RMA **LoS** -- SINR values vary by vendor -- see notes below)

Lower Utilization Better Quality
19 RBs deliver 61 Mbps at SINR ~+25dB: MCS-28 (64QAM), range 1,270m I

|

: 41 RBs deliver 61 Mbps at SINR ~+12dB: MCS-16 (16QAM), range 1,780m :

\ / 89 RBs deliver 61 Mbps at SINR ~ -1dB: MCS-8  (QPSK), range 2,415m \ /
W

Higher Utilization orse Quality or Longer range

For NR, the approximate data rate for a given number of aggregated carriers in a band or band combination is computed
as follows.

BW ()
MR 17

T/f

s

(1-oHY)

m

J
data rate (in Mbps) =107° -Z[V‘” WP LR

Layers

j=1




Comparing multi Local LLM for 3GPP Calculations — link-1 link-2

To calculate the maximum data rate based on 3GPP TS 38.306, we use the standard formula for peak throughput.

### 1. Parameters and Constants
Based on your configuration, we have the following values:

sokNumber of MIMO Layers ($v$):xx $4$
**Modulation Order ($Q_m$):%k For 64 QAM, $Q_m = 6$ bits per symbol.

*xCoding Rate ($R$):%k The coding rate is determined by the MCS (Modulation and Coding Scheme). For **MCS 28%k with 64 QAM, the 3GPP TS 38.214 table typically assigns a coding rate of approximately *%$0.925%%k.
*kResource Blocks ($N_{PRB}$):%* $19%

skSubcarriers per RB:xx $12$

skNumerology ($\mu = @$) :%x $15 \text{ kHz}$ Subcarrier Spacing (SCS).

* In $15 \text{ kHz}$ numerology, $1 \text{ slot} = 14 \text{ symbols}$ and the slot duration is $1 \text{ ms}$ (meaning there are $100@ \text{ slots per second}$).

s*k0verhead ($\text{OH}$):%* $0.14$ (meaning we multiply by $1 - 0.14 = 0.868%).

LR R

*

#### Step D: Apply Overhead : : .
Finally, we subtract the overhead to find the net data rate. One questlon with a checkable answer: 4x4 MIMO’ MCS 28’

$$\text{Net Data Rate} = \text{Gross Rate} \times (1 - \text{OH})$$ 64QAM, 0.14 overhead, 15 kHz numerology, 19 RBs, supported
$$\text{Net Data Rate} = 70,862,400 \times (1 - 0.14)$$

$$\text{Net Data Rate} = 70,862,400 \times 0.86 = 60,941,664 \text{ bps}$$ max data rate under 3GPP TS 38.306.

Three local models, several runs each. Only Gemma 4 31B

returned 60.94 Mbps, matching my own implementation of the

### 3. Final Result formula.

8 : : ) The arithmetic was not what failed — the other two could not recall
onverting the result to Megabits per second (Mbps):

$$\text{Max Data Rate} \approx \mathbf{6@.94 \text{ Mbps}}$$ Rmax from TS 38.214 Table 5.1.3.1-1 and used a code rate that

does not exist for that MCS index, one of them while citing the
table correctly by name.

Run locally at temperature 0 where the runtime allowed, across
different runtimes and quantizations — a first check rather than a

skTotal Throughputsix | *%$60.94 \text{ Mbps}$xk | controlled comparison.

s*kSummary Table:xx

| Parameter | Value | Gemma4:31b -> 60.94 MbpS

[ -
| Total REs/s | $3.192 \times 1076$ |
| Bits per RE (effective) | $22.2% |
| Overhead Factor | $0.86% |

|

>>> i


https://github.com/emirkulusoy/otel-2.0-31b-apple-silicon
https://www.linkedin.com/feed/update/urn:li:activity:7502479400546775040/?updateEntityUrn=urn%3Ali%3Afs_updateV2%3A%28urn%3Ali%3Aactivity%3A7502479400546775040%2CFEED_DETAIL%2CEMPTY%2CDEFAULT%2Cfalse%29

KPI Report

Microsoft Power BI

KPI collection over Amos:

uv sls_username > Susername
pmxnhe .
AAcc_ErabAttemptS|*Acc_lInitialER
abEstabSuccRateS$|*Acc_InitialERa
bEstabFailCountS|*Acc_InitialERab
EstabSuccRateQci1S$|*Acc_lInitialE
RabEstabFailCountQci1S$|*Ret_ERa
bRetainabilityRateS|*"Ret_ERabReta
inabilityCount$]...[*"DL_VOLS|*Int_DI
Throughput_kbpsS|*Tot_Downtime
S-f
/home/shared/Susername1/FORM
ULA_vO1.txt tz-7-0 csv -m 48

DL Volume/DL TPUT

®Average of DL_VOL @Average of Int_DiThroughput kbps

24 25 26 27 28 29 30 3N 1 2 3 4

5 6 7 8 9 10
January
2022
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Accessibility
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Acc_InitialERabEstabFail #
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_\/ S
e 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 N 1 2 3 4 5 6 7 8 9 10

December January

Day
QCI1 Accessibility

Average of Acc_InitialERabEstabFailCountQci1 @Average of Acc_initialERabEstabSuccRateQcil

80

0 ..
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9

17 18 19 20 21 22 23 24 25 26 27 28 29 30 3 1 2 3 4 5 6 7 8 10
December January
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10K

100

t_kbps

ghpu

Int_DIThrou

Acc_InitialERabEstabFail %

Acc_InitialERabEstabFail %



NTO A
¢ ¢ '
MO ~ |parameter ~ |KGET value v |GC Yalue | |comparison
ENodeBFunction=1,EUtranCel IFDD=INL02{threshXHighQ 18 ['12,'14'] FALSE
ENodeBFunction=1,EUtranCel IFDD=INL02|a2CriticalThresholdRsrp -126 -126 TRUE
ENodeBFunction=1,EUtranCel IFDD=INL02[inhibit42SearchConfig 2 2 TRUE
ENodeBFunction=1, EUtranCelIFDD=INLO2|ul TrigActive TRUE FALSE FALSE
EMNodeBFunction=1,EUtranCel IFDD=INL02|connectedModeMobilityPrio S 1 FALSE
EModeBFunction=1 EUtranCelIFDD=INL02|threshXHighQ 138 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|{connectedModeMobilityPrio S 1 FALSE
EModeBFunction=1,EUtranCelIFDD=INLO2|threshXHighQ 138 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|threshXLowQ 14 (18, 22) FALSE
EModeBFunction=1,EUtranCel IFDD=INLO2|tReselectionEutra 1 2 FALSE
EMNodeBFunction=1,EUtranCel IFDD=INL02|connectediModeMobilityPrio 5 1 FALSE
EMNodeBFunction=1,EUtranCel IFDD=INL02|threshXHighQ 18 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|tReselectionEutra 1 2 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|threshXHighQ 18 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|connectedModemMobilityPrio 5 2 FALSE
ENodeBFunction=1,EUtranCel IFDD=INL02|threshXHighQ 18 ['12,'14'] FALSE
ENodeBFunction=1,EUtranCelIFDD=INL02|a2CriticalThresholdRsrp -126 -126 TRUE
ENodeBFunction=1,EUtranCel IFDD=INL02[inhibit42SearchConfig 2 2 TRUE
ENodeBFunction=1,EUtranCel IFDD=INLO2|{ul TrigActive TRUE FALSE FALSE
EModeBFunction=1,EUtranCel IFDD=INL02|connectedModeMobilityPrio 5 1 FALSE
ENodeBFunction=1,EUtranCel IFDD=INL02|threshXHighQ 18 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|connectedModeMobilityPrio 5 1 FALSE
EModeBFunction=1,EUtranCel IFDD=INLO2|threshXHighQ 18 14 FALSE
ENodeBFunction=1, EUtranCellFDD=INLO2|threshXLowQ 14 (18, 22) FALSE
EModeBFunction=1,EUtranCelIFDD=INLO2|tReselectionEutra 1 2 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|connectedModeMobilityPrio S 1 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|threshXHighQ 18 14 FALSE
EModeBFunction=1,EUtranCelIFDD=INL02|tReselectionEutra 1 2 FALSE
EMNodeBFunction=1,EUtranCel IFDD=INL02|threshXHighQ 18 14 FALSE
O D O €0 d8d € 80IdeE 2 d 0 C ed {0
> > O O € DAdSE e pdadted to d



Cluster Testin
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Network status, connectivity, static performance and mobility testing across the cluster. Confirms every cell is transmitting

as designed, and that coverage, SINR, throughput, MIMO usage, drop rate and handover success match the design targets
before the cluster is accepted.



Network Optimization & Acceptance Tests
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MO SubNetwork=ONRM_ROOT_M

ExternalEUtranCellFDDId 310410-550320-10
activePlmnList[2]
>>> Struct[@] has 3 members:

Example Ericsson Kget file parser via Python 3@ -

>>> 3.mnclLength = 3

1 3 activeServiceAreald[0]
GItHUb ]ﬂ additionalFregBandList[1] 25

for file® in onlyfiles: Python Parser commonSFAlloclList[@]
text_file = open(os.path.join(mydirectoryoutput,file@+"parsed.txt™), "w") createdBy 0 (ANR)
with open(os.path.join(mydirectoryinput,file@), 'r') as file@1: d1lChannelBandwidth 20000
text_file.write("row#MOClass#MOClassUpdate#MO#tparameter#tvalue\n") eutranFrequencyRef SubNetwork=0NRM_ROOT_M
for num, line in enumerate(file@l, 1): fregBand 2
el BT AR SR, R isRemoveAllowed true
if(line[:1] is "=" or line[:5] is "Proxy"):

ExternalEUtranCellFDD: )| ExternalEUtranCellFDDId

continue
ExternalEUtranCellFDD activePlmnList[0].mcc

leO = re.match( =(.*)", line) ExternalEUtranCellFDD= )| activePImnList[0].mnc
if MO: i ExternalEUtranCellFDD= )| activePImnList[0].mncLength
MOO1 = MO.group(l) + "," + MO.group(2) +"=" + MO.group(3) i ExternalEUtranCellFDD= activePlmnList[1].mcc
MOClass@1l = MO.group(2) i ExternalEUtranCellFDD: )| activePImnlList[1].mnc
MOClassUp = MO.group(2) +"=" + MO.group(3) i ExternalEUtranCellFDD= activePImnList[1].mncLength 3
continue i ExternalEUtranCellFDD= createdBy - 9
ExternalEUtranCellFDD= IChannelBandwidth
ExternalEUtranCellFDD: )| eutranFrequencyRef
struct@l = re.match("Struct\s+(\w+)\s+has\s+(\d+)\s+members\:$", line) #Strimm ExtErnalEUtFanCellFDDH freqsand
5 ExternalEUtranCellFDD= )[isRemoveAllowed
if structol: i ExternalEUtranCellFDD: astModification
struct@lflag= int(struct@l.group(2)) : ExternalEUtranCellFDD=
parameterPart@l_1 = struct@l.group(1) i ExternalEUtranCellFDD=
continue i ExternalEUtranCellFDD=
e tOIA = re.matc osnlh =i \s+\d+\. (\ws)\s+\=\s+(\d+)" 5+ i ExternalEUtranCellFDD: - 2

ExternalEUtranCellFDD:
ExternalEUtranCellFDD:
ExternalEUtranCellFDD=
ExternalEUtranCellFDD=
ExternalEUtranCellFDD=

Parses Ericsson KGET exports into a flat MO, parameter b ncton- ExternalE UtranCellFDD=

ExternalEUtranCellFDD:

and value table, which is what makes bulk diffing and the i ExternalEUtranCellFDD=
. . i ExternalEUtranCellFDD= i i

parameter audit possible. BFunction=: ExternalEUtranCellFDD=
ExternalEUtranCellFDD= lulChannelBandwidth | 20000
ExternalEUtranCellFDD=
| -2000000000]

ExternalEUtranCellFDD= 000000000

.match("\s+>>>\s+\d+\. (\

struct@lA = re



https://github.com/emirkulusoy/EricssonKgetParser

Scripting on Ericsson Amos language — link

XXX004X3> $secl = ~$moshelldir/moshell $ipaddress 'lt ~SectorCarrier$;y;s+;hgetc sectorcarrier reserve' nolog | awk '{if ($1 ~ /Sector/) {printf "%s#",$1 ¢

$secl = SectorCarrier#SectorCarrier=1;[2]=EUtranCellFDD=XXX004X3_7A X UlCompGroup=2i#SectorCarrier=2;[2]=EUtranCellFDD=XXX004X3_7B_X UlCompGroup=2i#SectorCar

XXX004X3> pmxtd SectorCarrier pmRadioRecInterferencePwrBrPrb | awk -v waitl="¢pm wait"” -v sec="$secl" -v count="0" -v sample="0" -v branch="" -v keyl="¢

Date/Time: 2018-07-03 -- 03:03

Object Info Value info

SectorCarrier=1,PmUlInterferenceReport=1 RSSI -118.287 ; [2]=EUtranCel1FDD=XXX004X3_7A X UlCompGroup=2
SectorCarrier=1,PmUlInterferenceReport=2 RSSI -117.603 ; [2]=EUtranCellFDD=XXX004X3 7A X UlCompGroup=2
SectorCarrier=2,PmUlInterferenceReport=1 RSSI -117.466 ; [2]=EUtranCel1FDD=XXX004X3_7B_X UlCompGroup=2
SectorCarrier=2,PmUlInterferenceReport=2 RSSI -118.418 ; [2]=EUtranCellFDD=XXX004X3 7B X UlCompGroup=2
SectorCarrier=3,PmUlInterferenceReport=1 RSSI -117.858 ; [2]=EUtranCel1FDD=XXX004X3 7C_X UlCompGroup=2
SectorCarrier=3,PmUlInterferenceReport=2 RSSI -117.989 ; [2]=EUtranCellFDD=XXX004X3 7C_ X UlCompGroup=2
SectorCarrier=4,PmUlInterferenceReport=1 RSSI -117.726 ; [2]=EUtranCel1FDD=XXX004X3 9A X UlCompGroup=1
SectorCarrier=4,PmUlInterferenceReport=2 RSSI -118.542 ; [2]=EUtranCell1FDD=XXX004X3_9A X UlCompGroup=1
SectorCarrier=4,PmUlInterferenceReport=3 RSSI -117.541 ; [2]=EUtranCellFDD=XXX004X3 9A X UlCompGroup=1
SectorCarrier=4,PmUlInterferenceReport=4 RSSI -117.951 ; [2]=EUtranCel1FDD=XXX004X3 9A X UlCompGroup=1
SectorCarrier=5,PmUlInterferenceReport=1 RSSI -119.177 ; [2]=EUtranCellFDD=XXX004X3 9B X UlCompGroup=1
SectorCarrier=5,PmUlInterferenceReport=2 RSSI -119.12 ; [2]=EUtranCel1FDD=XXX004X3 9B_X UlCompGroup=1
SectorCarrier=5,PmUlInterferenceReport=3 RSSI -118.589 ; [2]=EUtranCell1FDD=XXX004X3 9B X UlCompGroup=1
SectorCarrier=5,PmUlInterferenceReport=4 RSSI -118.659 ; [2]=EUtranCel1FDD=XXX004X3 9B X UlCompGroup=1
SectorCarrier=6,PmUlInterferenceReport=1 RSSI -118.655 ; [2]=EUtranCel1FDD=XXX004X3 9C_ X UlCompGroup=1
SectorCarrier=6,PmUlInterferenceReport=2 RSSI -118.779 ;[2]=EUtranCel1FDD=XXX004X3 9C_X UlCompGroup=1
SectorCarrier=6,PmUlInterferenceReport=3 RSSI -117.97 ; [2]=EUtranCellFDD=XXX004X3 9C X UlCompGroup=1
SectorCarrier=6,PmUlInterferenceReport=4 RSSI -117.723 ; [2]=EUtranCel1FDD=XXX004X3 9C X UlCompGroup=1


https://github.com/emirkulusoy/EricssonKPI
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Site inspection before design. Directional photography tied to a line of
view on the floor plan, with fiber access, power access and
obstructions recorded, so the design is built against what is on the
ground.

Photo line of view




} Example
Proposed site B Installation
location

Post-construction
inspection against the
design: installed position,
mounting, cabling and
enclosure checked in the
field and captured in the
close-out package.



Thank you for taking the time to read it.
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https://www.linkedin.com/in/emir-kursad-ek-ulusoy-09113b26/

