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Education

* Boston University
* Master of Science, Computer Science

* University of Wisconsin-Madison
* Bachelor of Science, Computer Science

* Bellevue College

e Associate of Arts and Sciences with
Distinction, Computer Science




Software Engineer at Intel Taipei, 2021

Cross-validation-testing Team in Wireless Connectivity Solution
Implemented and Maintained Software Regression Automation Validation Tools

Maintained automation Cloud-based Infrastructure Titan to monitor each RF
shielded station.

* Created automatic scripts and wrote documentations to resolve
configuration issues.

* Set up testing operating system by scripting languages and arranged RF
shielded room environments.

Intel Wireless Adapter Driver Validation

* Delivered accurate develop team.

* Differentiated issues affected by which develop teams and discussed on JIRA
platform.

Tested OSI Physical Layer of Wireless Adapter Driver (Bluetooth/WiFi) with
Microwave Analyzer in WCS Lab

* Ensured daily regression delivered expected performance with each dev

commit.

* Clarified physical issues not related daily regression results from 100+ PC L < AGAGAE 090909090900 BN \\\{\
stations located in Israel, India, Taiwan to code to driver performance. 1

* Researched the Transmission and Reception performance with testing flows
in HIT Manager and Keysight equipment.
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Engineering Intern at Google Taipei, Summer 2023

RF Software Team in Pixel Mobile Wireless
Designed Python Script for merging C++ Configuration files, inputting
to signaling equipment.

Implemented infrastructure tools Piper, google3, CLs for designing
Python Script, connecting input data for Pixel RF testing equipment.

Utilized SQL querying functions from automation framework
imported in Spanner database to generate combo key data
structures.

Created 2 Technical design docs for code reference.

Presented 5G communication topic Registration Procedure with
recorded videos.
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Social Links

https://www.linkedin.com/in/yiyang-lin/

https://github.com/yiyanglin0102/

https://www.facebook.com/yiyanglin0102/

https://yiyanglin.com/
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Pixel Mobile Wireless
L1 RF Software

Intern Project

POR Testcase Script Generate



- Background

- Objective

- Source Code

- Code Build Process

O u tI i n e - Testcase Generation from POR for L1 RF

Regression Code Review
- Trace Code
- RF Terminology



Background




DC_1A-n3A

Frontend

@aokend

Read FE inputs

RF Data Sheet

\

%

Initial RFSW config files

New RFSW config

:

RFSW Simulator

| RF Settings [—

spanner

\

RFSW Validators

Port Check Rules

LPAMID Check Rules

Mixer/LO Check Rules

... Other Rules

>y

To check-in to modem

codebase.

go/p23-ca-combos

Supported

RFSW

combos configs Emulator

RF settings for
all combos

RFSW
Validator

Check all RF settings




Testcase
Generation
from POR

for L1 RF
Regression

Supported CA Configs L1 RF Emulator

POR Generation RFSW Entry CA Capability

(Moja/MF) Func.
(Ryan/Chris) MIPI Setting

CDT Config.
(Ryan/Neil)

Framework
(Moja/MF/Ryan)

Emulator input from POR

CA Capability
Validator
(Moja/MF)

MIPI Setting
Validator
(Moja/MF/Howard)
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Objective

- Creating script for connecting POR to
* L1 RF Regression Tests

- By adding methods in
rf_ca_config_generator_main.py

* Main
- Merging L1 RF Emulation and L1 RF
Regression Test Scripts

13



L1 RF

Regression
Input File
Format

Pixel CA Combo
(POR Database)

Script#1

(Test Case Generation)

L1 RF
Emulation

Y

Script#2

(Test Case Generation)

Y

L1 RF
Regression Test

Pixel CA Combo
(POR Database)

Script

(Test Case Generation)

L1 RF Emulation

Regression Test
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POR Test Case
go/l10-ca-combos 28A-1A-1A_n7A#(28A-1A-1A,9310-100-500,20M-20M-
20M,2-2-2);(n7A,531000,50M,2)

Low B1 Middle High
To see what is in the codebase US mmW SKU Freq. 100 Freq. Freq.
(Should match!) see

go/ca-combos-dash ‘ A 4 4

Default UL and MIMO config US
mmW SKU

Configuration Name

DC_1A-1A-28A_n7A DC_28A_n7A(2-2-2-2)[[20]]

BW 20M BW 20M

210 2120 2160 2170




Format :

Combo_Name #

LTE Band#1-......-LTE_Band#n, - (
EArfcn#1- EArfcn#n ComboInfo("1A", [[3@0]], [[20]1),
’ ComboInfo( 1A, [[100], [430000]], [[20], [201]),

BW#1- -BW#n ,

MIMO#1- -MIMO#n
ComboInfo( , [[633334, 639998]], [[100, 100]]),
ComboInfo( , [[650000], [623334]], [[100], [100]]),
ComboInfo("n7 , [[713334]], [[1e0]]),

)




Generated L1 RF Regression

] .- 8A-3A_n4lA# (8A-3A, 36525-1575, 10M-20M, 2-4);(n41A, 518598, 100M, 4)
Input File Format
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Format :

Combo_Name #

(
LTE Band#1-......-LTE Band#n,

EArfcn#1- EArfcn#n ,

NR_ Band#1-......-NR_Band#n ,
NR-Arfcn#1-......NR-Arfcn#n ,
BW#1- -BW#n ,

MIMO#1- -MIMO#n




Testcase Generation from POR for L1 RF
Regression

Steps prior to generating report
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POR

Pixel CA Combos

ca_configs.cpp

const CaConfig t ca_12_25 p12 = {
.name = ] 5_pl2",

.band_cnt

.bandConfiglList =
RF_BAND_12,
RF_BAND_25,

Q\

A L10 NR & LTE combos (go/m23-ca-combos, go/l10-ca-combos)

File Edit View Insert Data Tools Help

S @ v~ 15% ~ [&@ Commentonly

* & &

To 500 what & in the codenase
(Shoud match) see
Totate13623 | |
Search keyword Date added F(:: n Default UL and NIMS config US | Default UL ::::;‘sl:l? config NA
Configuration Name |
DCxtANEAX 03-16-2020 ¥ oC 1 DC_1A n8A(2-2 DC_1A n8a(2-2
DCx1AN1AX 03-16-2020 Y DC_1, Not supported N Il
DCx1ANIAX ! 03-16-2020 Y DC_1A n3A .‘1 % supported 'N
DCK1ANIANTBAX | 03-16-2020 v DC 1A n3An784 | DC 1A n78A(2-2-4)((201(100)] _|oC 0]
DCx1An28AX | 03-16-2020 y DC_1A_n28A | DC_1A_n28A(2-2)((10) DC_1A_n28A(2 10)

C @& data.corp.google.com/sit of

Pixel CA Combos (golca-combos-dash)

Combos on Goog

Add filter

RELEASE_M23_TA CL_ID
110 go/m23

F10 go/f10-ca-comb: 5137
£10P10 go/p22-ca-combos-mar23

RELEASE_QPR_MAR_2023
c10P1

go/p22-ca-c

RELEASE_QPR_DEC_2022

C10P10: go/p22-ca-combos-dec22

RELEASE_P22_TA

C10P10: go/p22-ca-combos

Combo Configs

ReleaseVersion

RELEASE_QPR_SEP_2023

PP

ctor< CaConfi
&ca_12_25_pi12,
&ca_12 2 4 p12,
&ca_12_2 66_pl2,

*> 110_sub6_row_ca_configs {

Carrier Summary

&ca_12_2_7 _p12,
Project |l| &ca_12_2_p12,
v L10 &ca_12 4 7 p12,

&ca_12 4 p12,
&ca_12_66_p12,
&ca_12_7_66_p12,
&ca_12_7f_pl2,
&ca_12_p12,
&ca_17_2 _p17,

ComboName +

CA_13A-48A
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Infrastructure and Tools

* Editor
* Cider-V
* Lab go/dwf
* Get access
* gcert ssh
* Corp Normal
* Cloudtop
* Chrome Remote Desktop
* Database

* Spanner
* Blaze
* google3

* Piper

* /google3/wireless/android/pixel/modem
» /Jca_combo_gen/ca_combo_gen/rf_ca_config_gen/

21



Build Process

v

* Understand Loading Dependencies from google3
« proto/ .proto files
* Database - Spanner

* Blaze
*  Command under the directory

« /google/src/cloud/username/workspace/google3/wireless/an
droid/pixel/modem

» /ca_combo_gen/ca_combo_gen/rf_ca_config_gen
* blaze run rf_ca_config_generator_main

* BUILD File Structure

22



BUILD File

Containing the rules that Blaze uses to build that directory and its
children into the package.

A list of targets, their sources, and their dependencies describing
rules.

Similar to Makefile in Unix / Linux
Import dependencies from Infrastructure proto, spanner ... etc.
Main entry point for Python build configuration workflow

23



load("//devtools/python/blaze:pytype.bz1l", "pytype_strict_binary", ' y i t ytype_strict_library™)

€ rf_ca_config_gen ‘
IR BUILD 3 pytype_strict_library(
» ! name = "rf_ca_config_generator”,
R rf_ca_config_generator.py srcs ["rf_ca_config_generator.py"],
B rf_ca_config_generator_main.py
/production/pyspanner”,

n rﬁpa_conhg_generﬂorgestpy /contrib/smartservice/python:smartservice_util”,

/android/pixel/modem/modem_config/database:modem_config_db",
/ d/pixel/modem/modem_conf ) checked_combo_py_pb2",
/android/pixel/modem/modem_config combo_configuration_py pb2",
/android/pixel/modem/modem_config/proto:combo_py_pb2",
/android/pixel/modem/modem_config/p y:pixel _project_py_pb2"
/modem/modem_config/ rpc_py_pb2",

android/pixel/modem/modem_config/ to:specs_requirements_

pytype_strict_contrib_test(
name = "rf_ca_config_generator_test",

NN
WN = O

srcs = ["rf_ca_config_generator_test.py"],
deps = [

:rf_ca_config_generator”,

~

NN

//devtools/production/pyspanner”,

wn

ontrib/smartservice/python:smartservice_util”,

2
26
2

N
00~

/modem/modem_config/database:modem_config_db",

=4

w oW N

= ¢

/android/pix / fig/proto:checked_combo_py_pb2",

/android/ /modem/modem_config/pr combo_configuration_py_ pb2",

W
w N

ndroid/ /modem/modem_config/proto:combo_py_pb2",
/android/pixel/modem/modem_config/ pixel_project_py_pb2",

>

Uow W

1

/android/ /modem/modem_config/pr rpc_py_pb2",
/android/pixel/modem/modem_config/proto:specs_requirements_py_ pb2",

pytype_strict_binary(
name = "rf_ca_config_generator_main",
srcs "rf_ca_config_generator_main.py"],
deps

/co S
yglib:gfile"

"//third_party/




Trace
Codes

o rf_ca_config_generator.py
o main file called by
n rf_ca_config_generator_main
o rf_ca_config_generator_main.py

o rf_ca_config_generator_test.py

25



rf_ca_config_generator_main.py

. ]

- Main entry point for POR generation script

- Define the schema using the Protocol
Buffers language (.proto file) in Enum struct

- Hard-coded PixelProjectName, SkuName,
DeviceVersion, PixelRelease information to
input into script in self-defined structure
proto

26



rf ca config generator.py

o Outputting ca_configs.h , ca_configs.cpp , {project}_{sku}.cpp files

o Implementing conversion CA Config Naming rules from

go/pmw-ti-rfsw-por-gen-dd

v rf_ca_config_gen

VvV out

G+

ak3_jp.cpp
ak3_mmw.cpp
ak3_sub6_na.cpp
ak3_sub6_row.cpp
c10_mmw.cpp
c10_sub6.cpp
ca_configs.cpp
ca_configs.h
f10_mmw.cpp
hk3_jp.cpp
hk3_mmw.cpp
hk3_sub6.cpp
110_mmw.cpp
110_sub6_na.cpp
110_sub6_row.cpp
p10_mmw.cpp
p10_sub6.cpp
sb3_jp.cpp
sb3_mmw.cpp

sb3_sub6.cpp

27


http://goto.google.com/pmw-ti-rfsw-por-gen-dd

— output file

2. ca_configs.h

__CA CONFIGS H
CA CONFIGS H
with gfile.Open(os.path.join(device dir, 'ca configs.h'), 'w') as f:

f.write (_CONFIGS H HEADER)

extern "C" {

i neludestcalicon figtht

for name in sorted(total ca configs by variable name) :

f.write(f'extern const CaConfig t {name};\n')

f.write( CONFIGS H TATL)

def generate_ca_configs(

self,

device_name: str,

projects: Collection[pixel_project_pb2.PixelProjectName],
output_dir: str,

) -> None:

"""Generates CA configs code.
It generates total ca configs c struct code and support ca configs per SKU.
Args:

device_name: The device name.

projects: The projects of the device.

output_dir: The output directory for generated files.

device_dir = os.path.join(output_dir, device_name)
gfile.MakeDirs(device_dir)

support_ca_configs_code_by_sku = (

const
COnSiE
Consit
const
cOnsiE
const
Consjs
const
(Slelnlsie
CONnSsikE
const
const
Consis
COnSit
COnSit:

consit

CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConfig t
CaConf g
CaConfig t
CaConfig t
CaConfig t
CaConiEilgii=
CaConfig t
CaConfig t

ca 12 25 pl2;

e 12 Z5nE joll2g

ca 12 2 4 pl2;

calR ' 2286 6Py

er 12 2 1 jellZg

ca 12 2 pl2;

ca 12 2f 30 pl2;

e 12 2it 30E GEE p1l2p
CalFIFZ2I2 SRS O P27

ca 12 2f 4f 30f pl2;
ca 12 2f 4f 7f pl2;
ca 12 2f 4f pl2;
calp22 RN 6 6Pl

ca 2 2i 7 jplZg

ca 12 2f 7f 66f pl2;
ca 12 2f 7f pl2;

self.generate_support_ca_configs_code_of_sku_from_projects(projects)

) > rn const CaConfig t ca 12 2f pl2;
# Collects all ca configs from all SKUs, we need to put them in a cpp file.
total_ca_configs_by_variable_name: dict[str, str] = {}
for sku, ca_config_code in support_ca_configs_code_by_sku.items():

total_ca_configs_by_variable_name.updatel

I ca_config_code.ca_config_by_variable_nam4

)

# with gfile.Open(os.path.join(device_dir, f'{sku}.cpp'), 'w') as f:
# f.write(_SUPPORT_C_HEADER)
# f.write(ca_config_code.support_ca_configs)

with gfile.Open(os.path.join(device_dir, 'ca_configs.h'), 'w') as f:
£.write(_CONFIGS_H_HEADER)
for name in sorted(total_ca_configs_by_variable_name): SXEEE const CaConfiq_t dc_n7 7 f_n2 61_112 f_pn7 7_pn2 bl ;

f.write(f'extern const CaConfig_t {name};\n')
f.write(_CONFIGS_H_TAIL) const CaConfig t dc n77f n26l1 n5 pn77 pn26l1;
. . . . . . const CaConfig t dc n77f n261 n66f pn77 pn261;
# with gfile.Open(os.path.join(device_dir, ‘'ca_configs.cpp'), 'w') as f: — — = = _— —

# f.write(_CONFIGS_C_HEADER) extern const CaConfig t dc n77f n261 pn77 pn26l;
# for name in sorted(total_ca_configs_by_variable_name): ) B B i N 47
# f.write(total_ca_configs_by_variable_name[name]) = SHe Const CaCOnflgit dc7n78f7n2587pn787pn258;

print(

f'Use the following command to get generated files for {device_name}."'
)
print(f'fileutil cp {device_dir}/* .')




J

=
Dglech, | |
- support_ca_configs_code_by_sku.items()

After Searching in database, //.y TYPE Mapping|[str, RfCaConfigCode]
the Result is in

@dataclasses.dataclass(frozen=True)
class RfCaConfigCode:
"""A code for RF CA configs.

Attributes:
ca_config_by_variable_name: A mapping from variable name to cpp struct

k content of config.
S lJ . support_ca_configs: A cpp vector of support CA configs of the sku.
o ca_config_code
<class str> TYPE 24 ca_config_by_variable_name: Mapping[str, str]
<class 'google3.wireless.android. | support_ca_configs: str generator.
c10_mmw RfCaConfigCode'>
ca_config_code.ca config by variable name
TYPE . .
<class 'dict'> ca_config_code.support ca configs
TYPE
<class str>
A _SUPPORT_CA_CONFIG_OF_SKU = """
First key: : cl/{cl_id}
dc_66f_2f_13_n66f_n77f_p66_pn66 ::vector<const CaConfig_t *> {project_sku_name}_ca_configs {left_bracket}

{ca_config_name_list}
{right_bracket};
First value: TYPE <dataclasses RfCaConfigCode>

const CaConfig_t dc_66f_2f_13_n66f_n77f_p66_pn66

.name = "dc_66f_2f_13_n66f_n77f_p66_pn66",

.band_cnt = 5,

.bandConfigList = {

{RF_BAND_66, true, true},

II . III( {RF_BAND_2, true, false},
Collecting all keys {RF_BAND_13, false, false},
{RF_BAND_NR_66, true, true},
{RF_BAND_NR_77, true, false},




with gfile.Open (os.path.join(device dir, 'ca configs.cpp'),

f.write ( CONFIGS _C HEADER)

for name in sorted(total ca configs by variable name) :

f.write(total ca configs by variable name[name])

def generate_ca_configs(
self,
device_name: str,
projects: Collection[pixel_project_pb2.PixelProjectName],
output_dir: str,
) -> None:
"""Generates CA configs code.

It generates total ca configs c struct code and support ca configs per SKU.

Args:

device_name: The device name.

projects: The projects of the device.

output_dir: The output directory for generated files.
device_dir = os.path.join(output_dir, device_name)
gfile.MakeDirs(device_dir)

support_ca_configs_code_by_sku = (
self.generate_support_ca_configs_code_of_sku_from_projects(projects)

# Collects all ca configs from all SKUs, we need to put them in a cpp file.

total_ca_configs_by variable name: dict[str, str] = {}
for sku, ca_config_code in support_ca_configs_code_by_sku.items():
total_ca_configs_by_variable_name.update(
ca_config_code.ca_config_by_variable_name

)

# with gfile.Open(os.path.join(device_dir, f'{sku}.cpp'), 'w') as f:

# f.write(_SUPPORT_C_HEADER)

# f.write(ca_config_code.support_ca_configs)
# with gfile.Open(os.path.join(device_dir, 'ca_configs.h'), 'w') as f:
# f.write(_CONFIGS_H_HEADER)
# for name in sorted(total_ca_configs_by_variable_name):

{name};\n")

- f.write(f'extern const CaConfig_t
(_CONFIGS_H_TAIL)

with gfile.Open(os.path.join(device_dir, 'ca_configs.cpp'), 'w') as f:
£.write(_CONFIGS_C_HEADER)
for name in scrtedﬂtotal_ca_configs_bvaariable_nameE:
f.write(total_ca_configs_by_variable_name[name])

print(

f'Use the following command to get generated files for {device_name}.'
)
print(f'fileutil cp {device_dir}/* .')

lwl)

1de "ca configs.h"

ast CaConfig B ea 12 295 pld = {
-name = "ca 12 25 pl2",
.band cnt = 2,
.bandConfigList = {
{RF_BAND 12, £
{RF_BAND 25, fa

},
}i

zonst CaConfig € oca 127251 p12 —
chGIs = Werl 112 ZSiE (el
.band cnt = 2,
.bandConfigList = {
{RF_BAND 12,
{RF_BAND 25, true, £

true},

I
}i

const CaConfig t ca 12 2 4 pl12 = {
.name = "ca 12 2 4 pl2",
.band cnt = 3,
.bandConfigList = {
{RF_BAND 12, fa
{RF_BAND 2, i
{RF_BAND 4,

},
};

const CaConfigit e 112 72 (66 jpil2 =
.name = "ca 12 2 66 pl2",
.band cnt = 3,
.bandConfigList = {
{RF_BAND 12, false, true},
{RF_BAND 2,

CaConfig t dc n77f n261 pn77 pn261
pn261",

.name = "dc n77f n261 pn

.band ent = 2,

.bandConfigList = ({
{RF_BAND NR 77, true, true},
{RF_BAND NR 257 261, false, tru

CaConfig t dc n78f n258 pn78 pn258

.name = "dc n78f n258 pn pn258",

.band ecnt = 2,

.bandConfigList = {
{RF_BAND NR 78, true, true},
{RF_BAND NR 258, false, true},

= {

=




J

=
Dglech, | |
- support_ca_configs_code_by_sku.items()

After Searching in database, //.y TYPE Mapping|[str, RfCaConfigCode]
the Result is in

@dataclasses.dataclass(frozen=True)
class RfCaConfigCode:
"""A code for RF CA configs.

Attributes:
ca_config_by_variable_name: A mapping from variable name to cpp struct

k content of config.
S lJ . support_ca_configs: A cpp vector of support CA configs of the sku.
o ca_config_code
<class str> TYPE 24 ca_config_by_variable_name: Mapping[str, str]
<class 'google3.wireless.android. | support_ca_configs: str generator.
c10_mmw RfCaConfigCode'>
ca_config_code.ca config by variable name
TYPE . .
<class 'dict'> ca_config_code.support ca configs
TYPE
<class str>
A _SUPPORT_CA_CONFIG_OF_SKU = """
First key: : cl/{cl_id}
dc_66f_2f 13_n66f_n77f_p66_pn66 : :vector<const CaConfig_t *> {project_sku_name} ca_configs {left_bracket}

{ca_config_name_list}
{right_bracket};

First value: TYPE <dataclasses RfCaConfigCode>
const CaConfig_t dc_66f_2f_13_n66f_n77f_p66_pn66

CoIIectlng all values .name = "dc_66f_2f_13_n66f_n77f_p66_pn66",
.band_cnt = 5,
.bandConfigList = {

{RF_BAND_66, true, true},

{RF_BAND_2, true, false},

{RF_BAND_13, false, false},
{RF_BAND_NR_66, true, true},
{RF_BAND_NR_77, true, false},




fileutil

o goffileutil

e go/copy-tools

o fileutil cp is a command-line tool for copying a few files from place A to place B. It
behaves like the UNIX cp command with the Google infrastructure and allows you to copy
between corp and production, in both directions. For example, use fileutil cp to copy
data out of Colossus to your local disk.

o fileutil cp <local file> <cns address>

. e The local directory in gLinux/cloudtop
g ’ Copy files and directories from one location to another

fileutil cp /cns/ed-d/home/username/ttl=120d/rf ca_configs/20230713061533/m23/* ./local_dir

Data will be persisted to CNS, to a shared directory for all tasks.
time-to-live (TTL) value. In this case, the TTL is 120 days.

TTL is measured against the file or directory mtime (last modified time). When the TTL is
exceeded, the file (or directory) is irrevocably deleted.


https://goto.google.com/fileutil
https://goto.google.com/copy-tools

linyiyang@linyiyang:/google/src/cloud/linyiyang/Test2/google3/wireless/android/pixel/modem/ca_combo_gen/ca_comb
o_gen/rf_ca_config_gen$ fileutil 1s /cns/ed-d/home/linyiyang/ttl=120@d/rf_ca_configs/
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/202306290865658
/cns/ed-d/home/linyiyang/tt1=120d/rf_ca_configs/20230629072102
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230629082525
/cns/ed-d/home/linyiyang/tt1l=120d/rf_ca_configs/20230704063800
/cns/ed-d/home/linyiyang/tt1l=120d/rf_ca_configs/20230704063901
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704064240
/cns/ed-d/home/linyiyang/tt1l=120d/rf_ca_configs/20230704064711
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704065134
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704065529
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704070210
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704071126
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704071757
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704072045
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704072338
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704072605
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073029
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073205
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073508
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073637
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073757
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704073920
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704121244
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704121419
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230704122838
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705013143
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705015042
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705052725
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705053019
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705053439
/cns/ed-d/home/linyiyang/tt1=120d/rf_ca_configs/20230705053626
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705054128
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230705120011
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230706001004
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230706011126
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230706082106
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230706083434
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230707081421
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230707085310
/cns/ed-d/home/linyiyang/ttl=120d/rf_ca_configs/20230718095517




- go/colossus-overview
- [cns/ed-d/
Providing a durable (but not permanent, because clusters turn down)
repository for large amounts of unstructured data, such as videos.
Providing temporary storage of data in large workflow systems, for example

I
/



https://goto.google.com/colossus-overview

Database

S pa nNner - Google’s globally distributed database

® go/spanner-codelab-python



https://goto.google.com/spanner-codelab-python

File Workspace Edit Selection View Go Build/Test --- < {J Search for Anything M8 [ os

modem_config_dbpy X W a

spanner.global.pixel-m

2
collections
collections.abc Iterable, Iterator, Sequence
ing Optional
immutabledict
google3.devtools.production.pyspanner errors
google3.devtools.production.pyspanner pyspanner
google3.wireless.android.pixel.modem.ca_combo_gen.ca combo_gen.proto ca_combo_gen pb2
® google3.wireless.android.pixel.modem.modem_config.prot carrier_pb2
google3.wire .android.pixel.modem.modem_config.prot checked_combo_pb2
google3.wireless.android. 1.modem.modem_config.proto combo_configuration pb2

google3.wireless.android. .modem.modem_config.proto pixel project pb2

google3.wirel .android. modem.modem_config.proto por_info_pb2

google3.wirel android.

1.modem.modem_config.prot rpc_pb2

CA_COMBO_CONFIGS_TABLE =
_VERIFIED_CA_COMBO_CONFIGS_TABLE
CA COMBO METADATA TABLE
CA_COMBO_STRING REPRESENTATION T
REGISTER_VALUE_MAPS
_QUERY_COMBO_GRAPHS_T#
PENDING CA COMBO CONFIGS TABLE
PENDING_CA_COMBO_METADATA_TABLE
SUPERSET_COMBO_STATS_TABLE =
LPAMID_CHECKER_TEST_CASE_TABLE
LPAMID_CHECKER_RESULT_TABLE
ARRIER_FEATURE_CONFIG_TABLE
ARRIER_METADATA_TABLE
FEATURE_METADATA TABLE =

MUTATION POOL_OPTIONS pyspanner.MutationPoolOptions(

max_buffer_bytes=100 000 000

PROJECT_LATEST_RELEASE_DICT immutabledict.immutabledic
pixel_project_pb2.PROJECT_C10: pixel_project_pb2.RELEASE_M2
pixel_project_pb2.PROJECT_P10: pixel ct_pb2.RELEASE_M23
pixel project pb2.PROJECT L10: pixel project pb2.RELEASE M23

e

A'A,
pixel project_pb2.PROJECT_F10: pixel project pb2.RELEASE M23 TA,
xel_project_pb2.PROJECT_SB3: pixel

project_pb2.RELEASE_P2

I
pixel project pb2.PROJECT HK3: pixel project pb2.RELEASE P2
pixel project pb2.PROJECT AK3: pixel project pb2.RELEASE QPR SEP 2023,

QuerylLatestBackupversior pyspanner.Query

XTest2 ®0A3 @547767388 (Sdaysago) [J0 Ln1,Col1 VISP Python A7Feedback Where is legacy Cider? 3




with gfile.Open(os.path.join(device _dir, ‘ca configs.h'), 'w') as f:
f.write( CONFIGS_H_HEADER)

for name in sorted(total ca configs by variable name):

‘ f.write(f ' 'extern const CaConfig t {name};\n")

f.write( CONFIGS_H_TAIL)

with gfile.Open(os.path.join(device dir, ‘ca configs.cpp'), 'w') as f:
f.write( CONFIGS_C_HEADER)
for name in sorted(total ca configs by variable name):
] f.write(total ca configs by variable name[name])

print(
\ ‘ f'Use the following command to get generated files for {device name}.’

)
print(f'fileutil cp {device dir}/* .")

def generate_all ca configs(
self,
output_dir: str,
) -> None:
"""Generates CA configs code for all projects.




_config_generator_main.py @ rf_ca_config_generator.py 4 @ modem_config_dbpy X %@ rf ca_config_generator _test.py

le3 > wireless > android > pixel > modem > modem_config > database > % modem_config_db.py > % ModemConfigDB > @ get_uniq

if version_id is None:

‘ return
for row in self._spanner_db.BindAndQuery (
‘ \ _QueryUniqueProjectSkuComboKeys, [project, sku, version_id]
):
‘ yield row[0]

self,
) -> Iterator['pixel_project_pb2.PixelProjectName']:
"""Lists the unique project names."""
for row in self._spanner_db.Query(_QueryUniqueProjectNames):
‘ yield row[0]

def get _unique project names(
| ‘ self,

) -> Iterator[’'pixel_project_pb2.PixelProjectName']:
"""Lists the unique project names.

for row in self._spanner_db.Quer'y(—):

| yield row[0]




modem_config_db.py X

google3 > wireless > android > pixel > modem > modem_config > database > modem_config_db.py > ¥ _QueryUniqueProjectNames

_QueryUniqueProjectNames(pyspanner.Query):
2l I """# Queriles the unique project names.

SELECT DISTINCT

worlddata.portal

Aol J€ec e e Data Marketplace
F ROM VIEW EXTENSIONS @

& g.g Untitled View* = spanner.global.pixel-modem-tools-modem-config-spanner.prod &

SupportedCaComboConfigs AS t

"o Schema Table Specific Info Table Details

Q search within databases

Y AddFilter Proto Comments
£ spanner.global.pixel-modem-
Int64 Versionld

CaComboMetaData Enum ProjectName
Enum SkuName
Enum CarrierName

String ComboKey
CarrierMetadata

O00000O

Proto ComboConfiguration
FeatureMetadata

Query Builder Query Engine: F1 ~ Export ~ BH v
LpamidCheckerResujts [D

K (Up to 1000 rows shown
LpamidCheckerTestOases Link [ ® Query O Reset 0 ©

here)

1+~ —
PendingCaComboMetaRata . ProjectName Changing custom query text will disable snippet auto-generation and query modifier until reset
PROJECT_SB3 SET
RequestOptions.requested_enable_feature=LOAD_MISSING_SPANNER_TYPES_F
QueryComboGraphs PROJECT_HK3 ROM_GLOBAL _PROTO_DB;
SET
RegisterValueMaps FROJECTCI0 RequestOptions.requested_disable_feature=ENABLE_MAX_TOPOLOGY_DISTANC
E_FILTER; # For possible f1::DATA_LOCATION_ERROR:
http://go/flerror/max_topology_distance_data_location_error.md
SupportedCaComboConfigs PROJECT_L10 SELECT DISTINCT
t.ProjectName
FROM */span/global/pixel-modem-tools-modem-config-

PendingSupportedCaCombBgConfigs

SupersetComboStats

VerifiedCaComboConfigs PROJECT_F10

WillltUpdateStub PROJECT_AK3 spanner :prod’ .SupportedCaComboConfigs AS t
LIMIT 10;
PROJECT_06

PROJECT_R4



RF Terminology

e L1 RF Emulation

» Responsible for the physical
transmission and reception of
wireless signals, including the
modulation, demodulation,
encoding, decoding, and channel
coding processes.



RF Terminology

POR
e Plan On Record

RF design to ensure the proper and reliable
operation of RF devices and systems upon power-up
monitor the power supply voltage and generate a
reset signal to initiate the proper startup sequence

POR referring to a set of default values or
configurations that can be used when specific
parameters such as LTE bandwidth, EARFCN (E-UTRA
Absolute Radio Frequency Channel Number), and
NR-ARFCN (New Radio Absolute Radio Frequency
Channel Number) are not specified. The reference to
"36.101" and "38.104" suggests that these
documents could provide additional details or
guidelines for the default values.




* E-ARFCN

* E-UTRA Absolute Radio Frequency Channel
Number

" e a parameter used in Long-Term Evolution
RF Terminology ey metmorke

e Downlink EARFCN

e Uplink EARFCN



RF Terminology

3GPP

36.101 and 38.104

Provide guidance and specifications that help ensure the proper design,
deployment, and operation of RF communication systems within these cellular

networks.

Refer to specific technical specifications or standards used in the context of
cellular networks, particularly for (3rd Generation Partnership Project) systems
like LTE (Long-Term Evolution) and 5G (fifth generation) networks.

3GPP is a collaboration between telecommunications standards organizations
that develops global standards for mobile communications technologies,
including GSM (Global System for Mobile Communications), 3G (Third
Generation), and 4G (Fourth Generation) LTE (Long-Term Evolution) networks.
Each release of the 3GPP specifications represents a significant milestone in
the evolution of mobile communication technologies.



RF Terminology

g

A\ \R\
\

R\

36.101

* Provides details about the User Equipment (UE) radio
transmission and reception characteristics for LTE networks. It
covers topics such as radio frequency bands, channel
bandwidths, power control, modulation schemes, coding
schemes, and radio performance requirements.

38.104

N\

* _Focuses on the radio\transmission and reception aspects of 5G
NR (New Radio) networks. It provides detailed information
about the physicallayer procedures and protocols, including
radio réSﬁOu\rce management, channel coding, modulation, and
multiplexing technigues.

\\*' Couverstopics.such as carrier frequency ranges, channel

bandwidths, multiple.access:'schemes, link adaptation,
beamforming, and performaneeTequirements for 5G'NR
systems. it serves as-akéy referencefor implementing 5G
networks and"€nsuring consistent.andireliable RF
commmiunication between 5G'devices and base stations.
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RF Terminology

* ARFCN
* usedin 2G networks
* E-ARFCN
* usedin 4G and 5G network
* The purpose of both parameters is to provide a standardized
representation for radio frequency channels, allowing devices to tune into
the correct frequency for communication.
It's important to note that the specific frequency associated with an ARFCN or E-

ARFCN value depends on the cellular band being used, as different frequency
bands are allocated for different regions and network deployments.




e SKU (Stock Keeping Unit)

e Rest of World (ROW)

* mmW (millimeter wave)

e UL (Uplink)

e MIMO (Multiple-Input Multiple-Output)
¢ SKU (Stock Keeping Unit)

RF Terminology



RF Terminology

* US mmW SKU

Refers to a Stock Keeping Unit specifically tailored
for the United States (US) market that utilizes mmWwW
(millimeter wave) frequencies. Millimeter waves are
high-frequency radio waves that offer significant
bandwidth for faster data transmission. This SKU is
optimized for the mmW frequency range and is
typically used for high-speed, short-range wireless
communication applications.



* NA sub6 SKU

e Stands for North America (NA) sub6 Stock Keeping Unit. "sub6"
refers to frequencies below 6 GHz, which includes the traditional
cellular frequency bands. This SKU is designed for wireless
communication systems operating within the sub6 GHz range,
which is commonly used for wider coverage and longer-range
communications compared to mmW frequencies. It is typically
used in applications such as cellular networks, Wi-Fi, and other
wireless technologies.




RF Terminology

* ROW sub6 SKU

* Represents the Rest of World (ROW)
sub6 Stock Keeping Unit. Similar to
the NA sub6 SKU, it is optimized for
frequencies below 6 GHz and is
designed for wireless communication
systems deployed in regions outside
of North America. It is tailored to the
specific requirements and regulations
of various countries and regions
around the world.
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RF Terminology

e SKU (Stock Keeping Unit)

* Rest of World (ROW)

e mmW (millimeter wave)

* UL (Uplink)

 MIMO (Multiple-Input Multiple-Output)
e SKU (Stock Keeping Unit)
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= focuses on the radio transmission and rece
provides detailed information

ption aspects of 5G NR (New Radio) networks. It

about the physical layer procedures and protocols, including radio
resource management, channel coding, modul

- covers topics such as carrier frequency r

ation, and multiplexing techniques

anges, channel bandwidths, multiple access schemes,
link adaptation, beamforming, and performance requirements for 5G NR systems. It serves as a
key reference for implementing 5G networks and ensuring consistent and reliable RF
communication between 5G devices and base stations.

- used in 2G networks
E-ARFCN
- used in 4G and 5G network

The purpose of both parameters is to provide a standardized representation for radio frequency
channels, allowing devices to tune into the correct frequency for communication.

ciated with an ARFCN or E-ARFCN value depends

3 fic frequency asso
It's important to note that the specifi q  bands are allocated for different regions and

on the cellular band being used, as different frequenc
network deployments.
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* Thursday Googler Information Forum

* Company-wide meeting
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Butter Bocon Pasta With Green Sauce.
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