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Application note

STM32WB Series BLE interoperability report

Introduction

This document describes tests and results of interoperability of STM32WB55 devices with leading Android™ and iOS™
smartphones.

The testing is performed through two different sessions:
»  Basic functional tests such as discovery, connection, GATT procedure
*  Application scenarios such as pairing, data transfer measurement (uplink and downlink)
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Test setup

1 Test setup

Table 1. Test setup

Mobile phones Refer to test results
ST device under test STM32WB55
STM32CubeWB V1.10.0

Debug traces are enabled in the device under test, and are displayed on a serial console.

Sniffer is launched, air traces are captured and used to measure timings during the different phases (connection,
GATT discovery, notification, indication).

Figure 1. Setup overview
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Basic functional test cases

2 Basic functional test cases

21 Application of STM32WB Series basic functional test

The test application consists in one service and three characteristics.

Figure 2. BLE IOT test application
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2.2 Summary of basic functional tests

Table 2. List of basic functional tests

1 1 BLE scanning, discovery
1 BLE connection
2
2 GATT (service, characteristic discovery)

GATT notification

3 1 . Variable length data
. C1
GATT write/read
1 . Variable length data
. C1: write 1 byte 0xAA, read OxAA
4
GATT write/read
2 . Variable length data
. C1: write 4 bytes 0x55443322, read 0x55443322
GATT indication
5 1 . Variable length data
. Cc2
GATT read/write without response
6 1 . C2: write 1 byte OxAA, read OxAA
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Summary of basic functional tests
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GATT read/write without response
. C2: write 4 bytes 0x55443322, read 0x55443322

GATT read/write with response

. C3

GAP connection interval change requested by the peripheral
. Connection interval request: 7.5 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 20 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 45 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 200 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 400 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 600 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 1000 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 2000 ms

GAP connection interval change requested by the peripheral
. Connection interval request: 4000 ms

GAP latency change requested by the peripheral
. Connection interval request: 48.75 ms, connection latency = 2

GAP latency change requested by the peripheral
. Connection interval request: 48.75 ms, connection latency = 4

GAP latency change requested by the peripheral
. Connection interval request: 200 ms, connection latency = 2

GAP latency change requested by the peripheral
. Connection interval request: 200 ms, connection latency = 4

GAP latency change requested by the peripheral
. Connection interval request: 1000 ms, connection latency = 1
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Description of basic functional tests

2.3 Description of basic functional tests

231 Test 1 — BLE scanning, discovery
STM32WB55 device is the peripheral.
. Phone scans and finds the device
. Pass if device is found by the phone

Figure 3. Phone scans and finds the device

STM32WB -Trace Smartphone

€D Termite 3.4 (by CompuPhase) - X

ST BLE ToolBox

|OM33 115200 bps, 8N1, no handshak| Settings Clear About Close

= INTEROFERAEBILITY PROJECT ™ -

= START ADVERTISING ™=

= MAME (10T SERVER ™

57 'OTSERVER

[«] ADVERTISEMENT m

2.3.2 Test 2-1 — BLE connection
STM32WB55 device is the peripheral.
. Phone scans, connects
. Pass if phone connects to the device

Figure 4. Phone connects

STM32WB - Trace Smartphone

D Termite 3.4 (by CompuPhase) - x

[ COM33 115200 bps, 8M1, no handshake Settings | | Clear About || Close lOTSERVER

~

ST Microelectronics

80:E1:26:07:F6:5B

= INTEROPERABILITY PROJECT **
= START ADVERTISING ™

= MAME 10T SERVER ™
COMNNECTION COMPLETED - SLAVE

NTERMAL = 4500 s ST:'-:I_ius

SLATENCY = 0 - )
“SUPERYISION_TIMEOUT = 5000.00 ms

DISCONNECT
ST PHY =1
R PHY = 1
[“4TU_sice = 252 v

AN5604 - Rev 1 page 5/41



‘,_l AN5604

Description of basic functional tests

2.3.3 Test 2-2 — GATT, service/characteristics discovery
STM32WB55 device is the peripheral.
. Phone scans, connects, discovers service/characteristic, disconnects
. Pass if no connection issue and all service/characteristics are discovered by the phone

Figure 5. Phone discovers service, characteristics

STM32WB - Trace

€) Termite 3.4 (by CompuPhase) - X

Unknown
[ (COM33 115200 bps, 8N1, no handshake Settings About Close.

Smartphone

"

= INTEROPERABILITY PROJECT =
e START ADVERTISING =
P MAME 10T SERVER ™

COMMNECTION COMPLETED - SLAVE READABLE
FIMTERWAL = 45.00 ms

FLATENCY = )
“SUPERYISION_TIMEOUT = 5000.00 me

T PHY = 1
R PHY = 1
0 TU_size = 252 Unknown
CONNECTION UPDATE COMPLETE
“INTERVAL = 750 ms

[ ATENCY = 0u0
“SUPERYISION_TIMEOUT = 5000.00 s

Unknown

COMMNECTION UPDATE COMPLETE
SNTERWAL = 45.00 ms

FLATENCY = )
FSUPERYISION_TIMEOUT =5000.00 ms

WRITABLE

DISCONNECTION COMPLETE

I+1 oy
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Description of basic functional tests
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Test 3 — GATT notification

Phone enables the notification on the characteristic which triggers a timer, at timer expiration (1 s) the notification
is sent with expected value.

. Length = 1, data=0x55

. Length = 249 (ATT_MTU-3)

Data: Byte0O = Packet sequence number, byte1 = 1,.., byteN = N

Pass if the notification is received with the corresponding length and value.

. Length = 1, data=0x55

. Length = ATT_MTU-3

Data: ByteO = Packet sequence number, byte1 = 1,.., byteN = N

Check no errors on phone, check the air trace and debug trace on device application.

Figure 6. Phone enables the notification

STM32WB - Trace Smartphone

€D Termite 3.4 (by CompuPhase) — ® NOTIFIABLE

|OM33 115200 bps, 8N1, no handshak| Settings About Close Unknown

C1 NOTIFICATION ENABLED

C1 CHAR UPDATE - LENGTH =1
C1 CHAR UPDATE - LEMGTH = 243
C1 CHAR UPDATE - LEMGTH =1
C1 CHAR UPDATE - LENGTH = 249
C1 CHAR UPDATE - LEMGTH =1
C1 CHAR UPDATE - LEMGTH = 243
C1 CHAR UPDATE - LENGTH =1
C1 CHAR UPDATE - LEMGTH = 243
C1 CHAR UPDATE - LEMGTH =1
C1 CHAR UPDATE - LENGTH = 243
C1 CHAR UPDATE - LEMGTH =1
C1 CHAR UPDATE - LEMGTH = 243
C1 CHAR UPDATE - LENGTH =1
C1 CHAR UPDATE - LEMGTH = 243
C1 CHAR UPDATE - LEMGTH =1
C1 NOTIFICATION DISABLED
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Description of basic functional tests

235 Test 4-1 — GATT, write/read characteristic (1 byte)
Phone writes a variable length data, reads the written data.
. Length = 1, data = OxAA

Pass if the read back value equals the written value and if the phone gets:
. 1 byte read back data OxAA

Check no errors on phone, check the air trace and debug trace on device application.

Figure 7. Phone writes 1 byte (test 4-1)

STM32WB - Trace Smartphone
Termite 3.4 (by CompuPhase) — e
0 yeme WRITABLE
|OM33 115200 bps, 8M1, no handshakl Settings | Clear | About Close
C1WRITE-LENGTH =1 Unknown

Feception : Data[0] = Oxaa

|
® Hex O Ascll

2.3.6 Test 4-2 — GATT, write/read characteristic (4 bytes)
Phone writes a variable length data, reads the written data.
. Length = 4, data = 0x55443322

Pass if the read back value equals the written value and if the phone gets:
. 4 bytes read back data 0x55443322

Check no errors on phone, check the air trace and debug trace on device application.

Figure 8. Phone writes 4 bytes (test 4-2)

STM32WB - Trace Smartphone

€D Termite 3.4 (by CompuPhase) - X WRITABLE

| COM33 115200 bps, 8N1, no handshake | Settings Clear About Close

C1WRITE -LENGTH =4
Feception : Data[l] = 0x55 Data[1] = Ux44 Data[z] = 0x33 Data[3] = 0x22

Unknown

@® HEX O Ascll

5544332211
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Description of basic functional tests

2.3.7 Test 5 — GATT indication

Phone enables the indication on the characteristic which triggers a timer, at timer expiration the indication is sent
with expected value.

. Length = 1

. data = 0x55

. Length = 249 (ATT_MTU-3)

Data: ByteO = Packet sequence number, byte1 = 1,.., byteN = N

Pass if the indication is received with the corresponding length and value.
. Length = 1, data = 0x55

. length = ATT_MTU-3

data: ByteO = Packet sequence number, byte1=1,.., byteN = N
Check no errors on phone, check the air trace and debug trace on device application.

Figure 9. Phone enables the indication

STM32WB - Trace Smartphone

€ Termite 3.4 (by CompuPhase) — *

Unknown Indicate .

|OM33 115200 bps, 8M1, no handshakl Settings | Clear | About Close

CZ INDICATION ENABLED

CZ CHAR UPDATE -LENGTH =1
CZ CHAR UPDATE - LENGTH = 249
CZ CHAR UPDATE -LENGTH =1
Cz CHAR UPDATE - LENGTH = 249
CZ CHAR UPDATE -LENGTH =1
CZ CHAR UPDATE - LENGTH = 249
02 CHAR UPDATE - LENGTH =1|
CZ CHAR UPDATE - LENGTH = 249
C2 INDICATION DISABLED

2.3.8 Test 6-1 — GATT, write without response/read characteristic (1 byte)
Phone writes a variable length data, reads the written data
. Length = 1, data=0xAA

Pass if the read back value equals the written value and if the phone gets:
. 1 byte read back data OxAA

Check no error on phone, check the air trace and debug trace on device application.
Figure 10. Phone writes 1 byte (test 6-1)

STM32WB - Trace Smartphone

Termite 3.4 (by C Ph =
@ ermite 3.4 (by CompuPhase) WRITABLE

|OM33 115200 bps, 8N1, no handshakl Settings Clear About
C2WRITE - LENGTH =1 Unknown

Feception : Data[0] = Oxaa
® Hex O Ascll
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Description of basic functional tests

239 Test 6-2 — GATT, write without response/read characteristic (4 byte)
Phone writes a variable length data, reads the written data:
. Length = 4, data = 0x55443322

Pass if the read back value equals the written value and if the phone gets:
. 4 bytes read back data 0x55443322

Check no error on phone, check the air trace and debug trace on device application.
Figure 11. Phone writes 4 bytes (test 6-2)

STM32WB - Trace Smartphone

) Termite 3.4 (by CompuPhase) - X Unknown

| COM33 115200 bps, 8M1, no handshake | Settings About Close

C2WRITE-LENGTH =4
|Recept\0n Data[0] = 0x55 Datal1] = 0xdq DatafZ] = 0x33 Datal3] = 0x22

| [« @® Hex O Ascll

55443322

2.3.10 Test 7 — GATT, write/read characteristic encryption permission

The test purpose is to write/read a characteristic with encryption permission needed. With most phones a pop-up
appears (see Figure 12) to start the pairing. With some phones, pairing has to be done out of the BLE toolbox
application.

. Phone reads/writes a fixed length value — 245

. Pairing done (encrypted link)

. Pass if phone can read/write the characteristic

. Check response in the air trace, no error on phone
. Check debug trace on device application

Figure 12. Phone writes one byte, encryption needed

STM32WB - Trace Smartphone
€D Termite 3.4 (by CompuPhase) - X
[ COM33 115200 bps, 8N1, no handshake | | settings Clear About Close Bluetooth pairing request
PAIRING PHASE - NUMERIC COMPARISON Ll
Decimal value = 400889

Passkey: 400889

= COMFIRM YES
FAIRING COMPLETED

3 WRITE - LEMNGTH = 245 Pair with IOTSERVER?

Feception: Data=0xga 000000000000000000000000O0O000DOOODOODOOC

< >

| [«]

Unknown

® HEx O Ascll

aa

AN5604 - Rev 1 page 10/41



‘,_l AN5604

Description of basic functional tests

2.3.11 Test 8-1 — L2CAP connection interval request (7.5 ms)
STM32WB55 device is the peripheral.
. Phone scans, connects, discovers service/characteristic
. Peripheral requests a new connection interval (7.5 ms, 20 ms, 45 ms, 200 ms, 400 ms, 15,2 s, 4 s)
. Push SW1 — new connection interval requested: 7.5 ms
. Accepted, phone requests 11.5 ms

Figure 13. Peripheral requests connection interval, 7.5 ms

STM32WB - Trace Smartphone

0 Termite 3.4 (by CompuPhase) - X |0TSERVER

[ com33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microslactronics
CONNECTION UPDATE REQUEST 80:E1:26:07:F6:5B
INTERWAL = 750 ms

LATENCY = 0x0
SUPERVISION_TIMEOUT = 6000.00 ms

Status

L2CAP CONNECTION UPDATE RESPONSE
** CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONMNECTION UPDATE COMPLETE
SINTERVAL=11.25ms

LATENCY = 0x0
*SUPERVISION_TIMEOUT = 6000.00 ms

l [«1

2.312 Test 8-2 — L2CAP connection interval request (20 ms)
. Push SW1 — new connection interval requested: 20 ms
. Accepted, phone requests 20 ms

Figure 14. Peripheral requests connection interval, 20 ms

STM32WB - Trace Smartphone
@ Termite 3.4 (by CompuPhase) X lOTSERVER
[ €cOM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close AT e
CONNECTION UPDATE REQUEST A
INTERWAL = 20.00 ms 80:E1:26:07:F6:5B
LATENCY = 0x0

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE SS Status
“* CONMN UPDATE REQ: ACCEPTED @

DISCONNECT
CONMNECTION UPDATE COMPLETE
“INTERVAL = 20.00 ms

“LATENCY = 0x0
“*SUPERVISION_TIMEOUT = 6000.00 ms
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Description of basic functional tests

2.3.13 Test 8-3 — L2CAP connection interval request (45 ms)
. Push SW1 — new connection interval requested: 45 ms
. Accepted, phone requests 45 ms

Figure 15. Peripheral requests connection interval, 45 ms

STM32WB - Trace Smartphone

@ Termite 3.4 (by CompuPhase) - X

IOTSERVER

ST Microelectronics

[ coM33 115200 bps, 8N1, no handshake | ' Settings | | Clear About Close

CONNECTION UPDATE REQUEST ~
INTERVAL = 45.00 ms 80:E1:26:07:F6:5B
LATENCY = 0x0

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE SS Status
< CONN UPDATE REQ: ACCEFTED o

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 45.00 ms

LATEMNCY = 00
““SUPERVISION_TIMEOUT = B000.00 ms

2314 Test 8-4 — L2CAP connection interval request (200 ms)
. Push SW1 — new connection interval requested: 200 ms
. Accepted, phone requests 200 ms

Figure 16. Peripheral requests connection interval, 200 ms

STM32WB - Trace Smartphone

@ Termite 3.4 (by CompuPhase) - X

IOTSERVER

ST Microelectronics

[ com33 115200 bps, 8N1, no handshake | | Settings = Clear About Close
CONMNECTION UPDATE REQUEST A
INTERVAL = 200.00 ms Sl
LATENCY = 0x0
SUPERYISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE = Smuc
= CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONMNECTION UPDATE COMPLETE
“INTERWAL = 200,00 ms

“LATENCY = 0x0
““SUPERVISION_TIMEOUT = 6000.00 ms
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Description of basic functional tests

2.3.15 Test 8-5 — L2CAP connection interval request (400 ms)
. Push SW1 — new connection interval requested: 400 ms
. Accepted, phone requests 400 ms

Figure 17. Peripheral requests connection interval, 400 ms

STM32WB - Trace Smartphone

@ Termite 3.4 (by CompuPhase) — X

IOTSERVER

ST Microelectronics

[ com33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close

CONMNECTION UPDATE REQUEST ~

INTERWVAL = 400.00 ms 80:E1:26:07:F6:5B
LATEMNCY = 0x0)

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UFPDATE RESPONSE SS Status
< CONN UPDATE REQ: ACCEFTED @

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 400.00 ms

“LATENCY = 0x0
SUPERVISION_TIMEQUT = 6000.00 ms

I
I [«]

2.3.16 Test 8-6 — L2CAP connection interval request (600 ms)
. Push SW1 — new connection interval requested: 600 ms
. Accepted, phone requests 600 ms

Figure 18. Peripheral requests connection interval, 600 ms

STM32WB - Trace Smartphone

€D Termite 3.4 (by CompuPhase) — X

IOTSERVER

ST Microelectronics

[ cOM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close

CONNECTION UPDATE REQUEST A
INTERVAL = 600.00 ms 80:E1:26:07:F6:5B
LATENCY = (ix0

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE SS Status
™ CONN UPDATE REQ: ACCEPTED @

DISCONNECT
CONNECTION UPDATE COMPLETE
“INTERVAL = 600.00 ms

LATENCY = 0x0
“SUPERVISION_TIMEQUT = 6000.00 ms

|
l [«]
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Description of basic functional tests

2317 Test 8-7 — L2CAP connection interval request (1000 ms)
. Push SW1 — new connection interval requested: 1000 ms
. Accepted, phone requests 1000 ms

Figure 19. Peripheral requests connection interval, 1000 ms

STM32WB - Trace Smartphone

@ Termite 3.4 (by CompuPhase) - X |OTSERVER

[ coM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close
CONNECTION UPDATE REQUEST A
INTERVAL = 1000.00 ms 80:E1:26:07:F6:5B
LATENCY = 0xD
SUPERYISION_TIMEOUT = 6000.00 ms

ST Microelectronics

L2CAP CONNECTION UPDATE RESPONSE SS ST?‘UE'
= CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 1000.00 ms

LATENCY = 0x0
SUPERVISION_TIMEOUT = 6000.00 ms

2.3.18 Test 8-8 — L2CAP connection interval request (2000 ms)
. Push SW1 — new connection interval requested: 2000 ms
. Accepted, phone requests 2000 ms

Figure 20. Peripheral requests connection interval, 2000 ms

STM32WB - Trace Smartphone
@ Termite 3.4 (by CompuPhase) - X IOTSERVER
[ cOM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microelectronics
CONNECTION UPDATE REQUEST "
INTERVAL = 2000.00 ms 80:E1:26:07:F6:5B
LATENCY = 0x0

SUPERVISION_TIMEQUT = 9680.00 ms

L2CAP CONNECTION UPDATE RESPONSE SS Status
“* CONMN UPDATE REQ: ACCEPTED o

DISCONNECT

CONMNECTION UPDATE COMPLETE
“INTERVAL = 2000.00 ms

LATENCY = 0x0
“*SUPERYISION_TIMEOUT = 9680.00 ms
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Description of basic functional tests

2.3.19 Test 8-9 — L2CAP connection interval request (4000 ms)
. Push SW1 — new connection interval requested: 4000 ms
. Accepted, phone requests 4000 ms

Figure 21. Peripheral requests connection interval, 4000 ms

STM32WB - Trace Smartphone
® Termite 3.4 (by CompuPhase) — X IOTSERVER
[ COM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microslactronics
CONNECTION UPDATE REQUEST ~
INTERVAL = 4000.00 ms 80:E1:26:07:F6:5B
LATENCY = Ox0

SUPERVISION_TIMEOUT = 3680.00 ms

L2CAP CONNECTION UPDATE RESPONSE S Status
** CONN UPDATE REQ: ACCEPTED —

DISCONNECT

CONMNECTION UPDATE COMPLETE
“INTERVAL = 4000.00 ms

“LATENCY = 0x0
“*SUPERVISION_TIMEOUT = 9660.00 ms

|
l [«]

2.3.20 Test 9-1 — L2CAP connection interval, connection latency request (48.75 ms, latency = 2)
STM32WB55 device is the peripheral.
. Phone scans, connects, discovers service/characteristic

. Peripheral requests a new connection interval and new connection latency (48.75 ms, L = 2; 48.75 ms,
L=4;200ms,L=2;200ms,L=4;1s,L=1)

. Push SW2 — new connection interval requested: 48.75 ms, latency = 2
. Accepted, phone requests 48.75 ms, latency = 2

Figure 22. Peripheral requests connection interval = 48.75 ms, latency = 2

STM32WB - Trace Smartphone

@ Termite 3.4 (by CompuPhase) - X |0TSERVER

[ COM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close

CONNECTION UPDATE REQUEST A
INTERVAL = 48.75 ms 80:E1:26:07:F6:5B
LATENCY = 0x2

SUPERVISION_TIMEOUT = 6000.00 ms

ST Microelectronics

L2CAP CONNECTION UPDATE RESPONSE S Status
= CONN UPDATE REQ: ACCEPTED @

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 48.75 ms

SLATENCY = 0x2
“*SUPERVISION_TIMEOUT = 6000.00 ms
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Description of basic functional tests

2.3.21 Test 9-2 — L2CAP connection interval, connection latency request (48.75 ms, latency = 4)
. Push SW2 — new connection interval requested: 48.75 ms, latency = 4
. Accepted, phone requests 48.75 ms, latency = 4

Figure 23. Peripheral requests connection interval = 48.75 ms, latency = 4

STM32WB - Trace Smartphone
@ Termite 3.4 (by CompuPhase) - X I0TSERVER
[__com33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microelectronics
CONNECTION UPDATE REQUEST A
INTERVAL = 48.75 ms 80:E1:26:07:F6:5B
LATENCY = 0x4

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE SS Status
= CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 48.75 ms

LATENCY = 0x4
“SUPERVISION_TIMEOQUT = 6000.00 ms

2.3.22 Test 9-3 — L2CAP connection interval, connection latency request (200 ms, latency = 2)
. Push SW2 — new connection interval requested: 200 ms, latency = 2
. Accepted, phone requests 200 ms, latency = 2

Figure 24. Peripheral requests connection interval = 200 ms, latency = 2

STM32WB - Trace Smartphone
@ Termite 3.4 (by CompuPhase) — X I0TSERVER
| cOM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microelectronics
CONNECTION UPDATE REQUEST ~
INTERVAL = 200.00 ms 80:E1:26:07:F6:5B

LATENCY = 0x2
SUPERVISION_TIMEOUT = 6000.00 ms

Status

L2CAP CONNECTION UPDATE RESPONSE .
 CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERWVAL = 200.00 ms

LATENCY = 0x2
“SUPERVISION_TIMEQUT = 6000.00 ms
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Description of basic functional tests

2.3.23 Test 9-4 — L2CAP connection interval, latency request (200 ms, latency = 4)
. Push SW2 — new connection interval requested: 200 ms, latency = 4
. Accepted, phone requests 200 ms, latency = 4

Figure 25. Peripheral requests connection interval = 200 ms, latency = 4

STM32WB - Trace Smartphone
® Termite 3.4 (by CompuPhase) X I0TSERVER
[ COM33 115200 bps, 8N1, no handshake | | Settings | | Clear About Close ST Microslactronics
CONMNECTION UPDATE REQUEST A
INTERVAL = 200.00 ms 80:E1:26:07:F6:5B
LATENCY = x4

SUPERVISION_TIMEOUT = 6000.00 ms

L2CAP CONNECTION UPDATE RESPONSE S Status
““ CONN UPDATE REQ: ACCEPTED

DISCONNECT

CONNECTION UPDATE COMPLETE
“INTERVAL = 200.00 ms

““LATENCY = 0x4
SUPERVISION_TIMEOQUT = 6000.00 ms

2.3.24 Test 9-5 — L2CAP connection interval, latency request (1000 ms, latency = 1)
. Push SW2 — new connection interval requested: 1000 ms, latency = 1
. Accepted, phone requests 1000 ms, latency = 1

Figure 26. Peripheral requests connection interval equals to 1000 ms, latency equals to 1

STM32WB - Trace Smartphone
€D Termite 2.4 (by CompuPhase) - X IOTSERVER
[ COM33 115200 bps, 8M1, no handshake Settings Clear About Close
~ ST Microelectronics

CONNECTION UPDATE REQUEST
IMTERWVAL = 1000.00 s
LATENCY = 1 80:E1:26:07:F6:5B

SUPERVISION_TIMEOUT = 8680.00 ms

L2CAP CONMNECTION UPDATE RESPONSE
= CONMN UPDATE REQ: ACCEFTED

RSSI Status
CONNECTION UPDATE COMPLETE «
INTERVAL = 1000.00 ms|
1 ATENCY = 01 - DISCONNECT
S UPERVISION_TIMEOUT = 680,00 ms

[+«
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Results of basic functional tests

2.4 Results of basic functional tests

Table 3. Results of basic functional tests

iPhone 7
Apple® i0S 13.7
MN8X2ZD/A
iPhone 8
Apple® iOS 14.0.1 v v v vV v v vV v rs@
MQ6V2LL/A
Apple® iPhone11 i0S 13.6.1 v v v v vV vV v /O s@
Apple® iPhone12 i0S 14.3 v v v v vV vV v s se
XR
Apple® iOS 14 A A e A A A A AU RO
MRYU2VC/A
XS
Apple® i0S 13.6.1 N A A A A A A AU RO
MT9H2ZD/A
Apple® XS MAX i0S 14.2 v /v v v v v v v /@
R v11
Google® PIXEL2 N N e A A A A VA
API level 30
Qv10
Google® PIXEL3 v v v vV v /v rB v
API level 29
Qv10
Huawei Mate 20 LITE v v v vV v /v B v
API level 29
Oreo v8.1.0
Huawei NEXUS 6P v v v vV Y B v
API level 27
Nougat v7.0
Huawei P10 v /v v v v v
API level 24
P20 Oreo v8.1.0
Huawei v v v v v v vV v/
ELM-L29 APl level 27
P30 Qv10
Huawei v v v vV Y Y VB v
ELE-L29 API level 29
P Smart+ 2019 Qv10
Huawei v v v vV Y VB 4
POT-LX1T API level 29
Pie v9
LG K20 v v v vV v v vV VO v
API level 28
Nougat v7.1.1
Motorola z2 v v v vV Y v VB v/
API level 25
Nougat v7.1.1
OnePlus 5000 v v v VY A v/
API level 25
Qv10
OnePlus A6003 v v v v vV /S “) v/
API level 29
RX17 PRO Oreo v8.0
(3)
OPPO CPH1877 AP level 26 v v v v vV v
Samsung A41 Qv10 v v v vV v v vl v
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Manufacturer

Samsung
Samsung
Samsung
Samsung
Samsung

Samsung
Samsung

Samsung
Samsung
Samsung
Samsung
Samsung
Samsung
Samsung

Samsung
Sony
Sony
Sony

Xiaomi
Xiaomi

Xiaomi

SM-A415F
AS50
SM-A505FN

A51

GALAXY A5

GALAXY S7
SM-G930F
GALAXY S8
SM-G950F
GALAXY S8
SM-G9500
GALAXY S8+
Chinese model
SM-G9550
GALAXY S9
SM-G900
GALAXY S9
SM-G960
GALAXY S10
SM-G730
GALAXY S10
SM-G973F
Tab A
SM-T510
NOTE 8
SM-N950F
S6 Edge
SM-G925F
S10
SM-G973F
XPERIA10

XPERIA DOCOMO

XPERIAXZ2

MI5

MI8

MI10

= lElElesTE e e

API level 29

Qv10
API level 29

Qv10
API level 29
Oreo v8
API level 25
Oreo v8
APl level 25

Nougat v7 API level 24

Nougat V7
APl level 24

Nougat V7
APl level 24

Nougat v7.1.1
API level 25

Nougat v7.1.1
APl level 25

Pie v9 API level 28

Pie v9 API level 28

Qv10
APl level 31

Pie vO API level 27

Nougat v7
API level 24

Qv10
API level 30

Pie v9 API level 28
Nougat v7.1.1
APl level 28
Pie v9 API level 28
Marshmallow
API level 27
Oreo v8.1.0
API level 27
Qv10
APl level 23
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[ [ e [af2fEle]E]
v /77 v

Qv10
Xiaomi MI MIX3 v
API level 29
REDMI Qv10
Xiaomi v v v 7
M2004J19AG API level 30
REDMI NOTE 8 Qv10
Xiaomi v v v/
M1908C3JG API level 29
Qv10
Xiaomi REDMI NOTE 8 PRO v v v/
API level 29

v

o 7] 8|

v

v

v

v

VORI
VORI
VORI
VORI

1. If requested connection interval < 30 ms, phone updates with a connection interval around 30 ms (26.25 ms or 30 ms).

Other requests are accepted and answered with few differences.
2. L2CAP request with connection interval equals to 1 s and latency > 0 is not accepted.
3. If requested connection interval equals to 7.5 ms, phone updates with 11.25 ms.

4. If requested connection interval equals to 7.5 ms, phone’s response is failed but test can continue.
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3 Specific scenario test cases

3.1 STM32WB Series data throughput application
The application used for the following scenario is part of ST project delivery: BLE_Data_Throughput

Figure 27. BLE_Data_Throughput application

(G -
SRR | orrserve |

/DATA TRANSFER SERVICE\

s 0

C1 DATA_TRANSFER_TX notify,
Variable lenght

L J

( DATA_TRANSFER_TX, write |
C2  without response indicate,
Variable lenght

l J

s 0

C1 DATA_TRANSFER_TX_INFO
notify, Variable lenght

N y
C J

3.2 Summary of data throughput application tests

Table 4. List of data throughput application tests

1 1 BLE connection, GATT (service, characteristic discovery)
1 GAP security — requested by the phone

2 2 GAP security — requested by STM32WB55 device
1 Data throughput download (GATT notification) PHY 1 M

s 2 Data throughput download (GATT notification) PHY 2 M
1 Data throughput upload (GATT write) PHY 1 M

! 2 Data throughput upload (GATT write) PHY 2 M
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Description of data throughput application tests

Scenario 1 — BLE scanning, connection, service/characteristic discovery
STM32WB55 device is the peripheral.

. Phone connects, discovers service/characteristic, disconnects

. Pass if no connection issue and all service/characteristics are discovered by the phone

Figure 28. Phone scans, connects, discovers service and characteristics

STM32WB - Trace Smartphone

€ Termite 3.4 (by CompuPhase) — X

ST BLE ToolBox

[ coms 115200 bps, 8N1, no handshake | | Settings | | Clear About Close

“DATA THROUGHPUT PROJECT **

“ START ADVERTISING ** 5 DT_SERVER

ADVERTISEMENT CONNECT

“*NAME : DT SERVER ™

[ [«]

@ Termite 3.4 (by CompuPhase) - X

[ COMS 115200 bps, 8N1, no handshake | | settings | | Clear About Close Status

“SUPERVISION_TIMEOUT = 5000.00 ms A I
REFRESH DISCONNECT

setdata length

change ATT MTU size

*MTU_size = 251

CONNECTION UPDATE COMPLETE

“INTERWAL = 7.50 ms

“LATENC <[]

“SUPERVISION_TIMEOUT = 5000.00 ms @ ()

CONNECTION UPDATE COMPLETE e Bandwidth

PINTERWA 5.00

“LATENC <[]

“SUPERVISION_TIMEOUT = 5000.00 ms

| v

\ [«]
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3.3.2 Scenario 2-1 — GAP security — Pairing requested by the phone
STM32WBS55 device is in advertising.
STM32WB55 device can support legacy pairing or secure connection. The used method depends on the phone.
. Phone scans, connects, discovers service/characteristic
. The phone starts the pairing/bonding sequence
. Pass if after connection, pairing initiated by the phone is successful

Figure 29. Phone requests pairing

STM32WB - Trace Smartphone
D Termite 3.4 (by CompuPhase) - x
[ COM6 115200 bps, 8N1, no handshake Settings | | Clear About Close Bluetooth painng request
= DATA THROUGHPUT PROJECT ™ -
Passkey: 650876
= START ADVERTISING ™
= NAME : DT SERVER = Pair with DT_SERVER?

CONMECTION COMPLETED - SLAVE
SNTERYAL = 45.00 ms

LATEMCY = 0x0
“SUPERMISION_TIMEOUT = 5000.00 ms

set data length
change ATT MTU size
AT _zize = 251

PAIRING PHASE - NUMERIC COMPARISON
Decimal value = B50576

" CONFIRM YES
Pairing complete

| [+]
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3.33 Scenario 2-2 — GAP security — Pairing requested by the STM32WB55 device
STM32WB55 device is in advertising.
STM32WB55 device can support legacy pairing or secure connection. The used method depends on the phone.
. Phone scans, connects, discovers service/characteristic
. The STM32WB55 device starts the pairing/bonding sequence
. Pass if after connection, pairing initiated by the phone is successful

Figure 30. STM32WB55 device requests pairing

STM32WB - Trace Smartphone

D Termite 3.4 (by CompuPhase) - 'Y

[ COMB 115200 bps, 8N1, no handshake Settngs | | Clear about || Close Bluetooth pairing req uest

~

= START ADVERTISING ™

Passkey: 417764

= NAME - DT SERVER ™

CONMECTION COMPLETED - SLAVE Pair with DT_SERVER?
SINTERWAL - 45.00 e

SUATENCY = el
~SUPERVISION_TIMEOUT = 5000.00 ms

set data length
change ATT MTU size
T _size = 261

slave security request

slawve req security cmd OK ok

PAIRING PHASE - NUMERIC COMPARISOMN
Decimal value = 417764

= COMNFIRM YES
Fairing complete

Note: The database can be deleted on phone using “delete bond”. Delete database is a local action.

Figure 31. Phone deletes its database

Smartphone

Status

]

DISCONNECT

Delete bond |

Generic Allribule Generic Access
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3

Note: The database can be deleted on STM32WB55 device after disconnection, using SW3-long push (more than
1s). Delete database is a local action.

Figure 32. STM32WB55 device deletes its database

STM32WB - Trace

e Termite 3.4 (by CompuPhase) — X

[ COM6 115200 bps, 8N1, no handshake | |settings | | Clear || About || Close |
set data length "
change ATT MTU size

MTL _size = 251

slave security request

slave req security cmd OK ok

PAIRING PHASE - NUMERIC COMPARISON
Hex_value =571534

** CONFIRM YES
Pairing complete
DISCONNECTION COMPLETE

" DATA THROUGHPUT PROJECT **
= START ADVERTISING *=*
““NAME : DT SERVER ™

clear database
lclear security db cmd OK ok

l [<]

AN5604 - Rev 1 page 25/41




AN5604

Description of data throughput application tests

AN5604 - Rev 1

Scenario 3-1 — Data throughput downlink 1 M
STM32WB55 device is the peripheral.

. Phone scans, connects, discovers service/characteristic, enables the notification

. Push SW1 — naotification is sent from STM32WB55 device

. Throughput is calculated on the phone

Pass if all service and characteristics are discovered and the throughput value is displayed

Figure 33. STM32WB55 device sends data to the phone at PHY =1 M

STM32WB - Trace

9 Termite 3.4 (by CompuPhase) —

[ COM6 115200 bps, 8N1, no handshake | | settings | | Clear About

Close

“* START ADVERTISING *=*

“*NAME : DT SERVER ™

CONNECTION COMPLETED - SLAVE
“INTERVAL = 45.00 ms

“LATENCY = 0x0
*SUPERYISION_TIMEOUT = 5000.00 ms

setdata length

change ATT MTU size
“MTU_size = 251
“NOTIFICATION ENABLED

-

[«]

Smartphone

PROFILE

Bandwidth

47,62 kB ps
48,96 kB ps
240,00B

page 26/41




‘,_l AN5604

Description of data throughput application tests

3.3.5 Scenario 3-2 — Data throughput downlink 2 M
STM32WB55 device is the peripheral.
. Phone scans, connects, discovers service/characteristic, enables the notification
. Push SW1 : notification are sent from STM32WB55 device
. Push SW2, check the phone supports PHY 2 M
. Throughput is calculated on the phone

Pass if all service and characteristics are discovered and the throughput value is displayed.

Figure 34. STM32WB55 device sends data to the phone at PHY =2 M

STM32WB - Trace Smartphone
0 Termite 3.4 (by CompuPhase) — X Bandwidth
[ COM6 115200 bps, 8N1, no handshake | | settings | | Clear About Close

Pairing complete
CONNECTION UPDATE COMPLETE
“INTERVAL = 45.00 ms

SLATENCY = Ox
“SUPERVISION_TIMEOUT = 5000.00 ms _

=NOTIFICATION ENABLED
47,51 kB ps 84,57 kB ps
NOTIFICATION ENAI
FTFEATIONENABLED 48,96 kB ps 86.64 kB ps
“CHANGE PHY 240,008 240,00 B
READ PHY : PHY Param Tx=1,RX=1
“TH= 2, MFiX- 2

““UPDATE PHY COMPLETE SUCCESS

| v

[ [+]
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Scenario 4-1 — Data throughput uplink 1 M
STM32WBS55 device is in advertising.

. Phone scans, connects, discovers service/characteristic, enables the notification (not used in this case)

. Select uplink box on phone application. Write data started from the phone

. Throughput is calculated on device and sent to the phone through a notification. The value is displayed on

phone

Pass if all service and characteristics are discovered and the throughput value is displayed.

Figure 35. Phone sends data to STM32WB55 device at PHY =1 M

STM32WB - Trace

9 Termite 3.4 (by CompuPhase)

[ COMS 115200 bps, 8N1, no k

] [settings | | Clear | | About

CONNECTION UPDATE COMPLETE
MINTERVAL =11.26ms

LATENCY = 0x0
“SUPERVISION_TIMEOUT = 5000.00 ms

DataThroughput = 58302 bytes/s
DataThroughput = 55221 bytes/s
DataThroughput = 43845 bytes/s
DataThroughput = 43371 bytes/s
DataThroughput = 44793 bytes/s
DataThroughput = 42660 bytes/s
DataThroughput = 43134 bytes/s
DataThroughput = 40053 bytes/s
DataThroughput = 41949 bytes/s
DataThroughput = 41238 bytes/s
DataThroughput = 41475 bytes/s
DataThroughput = 43371 bytes/s

Smartphone

Bandwidth

46,41 kB ps

63,52 kB ps
23700 B
251B

4395 kB ps

Output rate
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3.3.7 Scenario 4-2 — Data throughput uplink 2 M
STM32WBS55 device is in advertising.
. Phone scans, connects, discovers service/characteristic, enables the notification (not used in this case)
. Select uplink box on phone application. Write data started from the phone
. Push SW2, check the phone supports PHY 2 M
. Throughput is calculated on device and sent to the phone through a notification. The value is displayed on
phone.

Pass if all service and characteristics are discovered and the throughput value is displayed.

Figure 36. Phone sends data to STM32WB55 device at PHY =2 M

STM32WB - Trace Smartphone
@ Termite 3.4 (by CompuPhase) - X
PROFILE DETAILS
[ COM6 115200 bps, 8N1, no handshake | ' settings | Clear About Close
DataThroughput = 40290 bytes/s ~ Bandwidth

DataThroughput = 43134 bytes/s
DataThroughput = 41712 bytes/s
*“*CHANGE PHY

READ PHY : PHY Param Tx=1, RX=1
TX=2,Rx=2

“UPDATE PHY COMPLETE SUCCESS

DataThroughput = 40764 bytes/s @
DataThroughput = 43371 bytes/s

DataThroughput = 46689 bytes/s

DataThroughput = 40290 bytes/s 4274 kB ps 47.47 kB ps
DataThroughput = 42423 bytes/s

DataThroughput = 42897 bytes/s 63,52 kB ps 73,47 kB ps
DataThroughput = 42186 bytes/s 28 237.00B 237.008
DataThroughput = 42423 bytes/s

Dr:uleuThrDughgul= 43371 bﬂes;‘s MTU 2518 2518
DataThroughput = 42186 bytes/s Dulput rate 44,05 kB ps 41,39 kB ps

I [+]
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34 Results of data throughput application tests

Apple®

Apple®

Apple®

Apple®

Apple®

Apple®

Apple®

Google®

Google®

Huawei

Huawei

Huawei

Huawei

Huawei

Huawei

LG

Motorola

OnePlus

OnePlus

AN5604 - Rev 1

Table 5. Results of data throughput application tests

S N T g T

iPhone 7
MN8X2ZD/A
iPhone 8
MQ6V2LL/A

iPhone 11

iPhone 12

XR
MRYU2VC/A
XS
MTOH2ZD/A

XS MAX

PIXEL 2

PIXEL 3

MATE 20 LITE

NEXUS 6P

P10

P20
ELM-L29

P30
ELE-L29

P Smart+ 2019
POT-LX1T

K20

z2

5000

AG003

i0S 13.7

i0S 14.0.1

i0S 13.6.1

i0S 14.3

i0S 14

i0S 13.6.1

i0S 14.2

R v11
APl level 30
Qv10
APl level 29
Qv10
APl level 29
Oreo v8.1.0
APl level 27
Nougat v7
APl level 24
Oreo v8.1.0
API level 27
Qv10
APl level 29
Qv10
APl level 29
Pie v9
APl level 28

Nougat v7.1.1
API level 25
Nougat v7.1.1
APl level 25
Qv10
API level 29

v

SC
4
SC
4
SC
v/
SC
v
SC
v
SC
v
SC
v
SC
v
SC
v
SC
v
SC
v
SC

SCc®@)

1M-22.11
2M-28.31
1M-24
2M-38
1M-15
2M-40
1M-232
2M-40
1M-24
2M-40
1M-24
2M-40
1M-24
2M-38
1M-48.73
2M-85.90
1M-48.7
2M-75
1M-223
2 M - not supported
1M-20
2 M - not supported
1M-30
2M-32
1M-19
2M-32
1M-60
2M-105
1M-16
2 M - not supported
1M-2
2 M - not supported
1M-72
2 M - not supported
1M-48
2M-90
1M-622
2M-85.2

1M-21.8
2M-30.87
1M-23
2M-39
1M-15
2M-39
1M-234
2M-39
1M-23
2M-38
1M-23
2M-40
1M-23
2M-39
1M -49.30
2M-85.20
1M-42
2M-75
1M-8
2 M - not supported
1M-42
2 M - not supported
1M-30
2M-31
1M-31
2M-31
1M -47
2M-78
1M-26
2 M - not supported
1M-0.87
2 M - not supported
1M-72
2 M - not supported
1M-48
2M-46
1M-627
2M-84
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I S 1 e

OPPO

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Samsung

Sony

Sony

Sony

Xiaomi
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RX17 PRO
CPH1877
A41
SM-A415F
A50
SM-A505FN

A51

GALAXY A5
SM-A520F
GALAXY S7
SM-G930F
GALAXY S8
SM-G950F
GALAXY S8
SM-G9500
GALAXY S8+

Chinese model

SM-G9550
GALAXY S9
SM-G900

GALAXY S9
SM-G960

GALAXY S10
SM-G730

GALAXY S10
SM-G973F
Tab A
SM-T510
NOTE 8
SM-N950F

S6Edge

S10

XPERIA10

XPERIA DOCOMO

XPERIAXZ2

MI5

Oreo v8.1.0
APl level 27
Qv10
APl level 30
Qv10
APl level 30
Qv10
APl level 29
Oreo v8
APl level 25
Oreo v8
APl level 25
Nougat v7
APl level 24

Nougat V7
API level 24

Nougat V7
APl level 24

Nougat v7.1.1
API level 25
Nougat v7.1.1
API level 25
Pie v9
API level 28
Pie v9
API level 28
Qv10
API level 29
Pie v9
API level 27
Nougat v7
APl level 24
Qv10
API level 30
Pie v9
API level 28
Nougat v7.1.1
API level 25
Pie v9
APl level 28

Marshmallow

SC
v
SC
4
SC
v
SC
v
SC
v
SC
v
SC
v
SC

v
SC

v
SC
v
SC
v
SC
v
SC

1M -47
2M-84
1M-43
2M-74
1M -47
2M-85
1M-43.10
2M-77.75
1M-35
2 M - not supported
1M-24.02
2 M - not supported
1M-69
2M-74
1M-93
2M-150

1M-93
2M-164

1M-93
2M- 166
1M-93
2M-167
1M-93
2M-167
1M-93
2M-167
1M-37.6
2M-64.8
1M-86.6
2M-156.25
1M-2.48
2 M - not supported
1M-917
2M-162.3
1M-49.15
2 M -86.11
1M-42
2M-86
1M-49.3
2M-1455
1M-29.8
2 M - not supported

1M-42
2M-61
1M-70
2M-74
1M-46
2M-46
1M-46.10
2M-47.20
1M-28
2 M - not supported
1M-23.79
2 M - not supported
1M-42
2M-46
1M-48
2M-48

1M-51
2M-50

1M-42
2M-76
1M-42
2M-57
1M-42
2M-76
1M-43
2M-76
1M-482
2M-57.2
1M-35.15
2M-37.1
1M-2
2 M - not supported
1M-46.18
2M-79
1M-48.21
2M-75.29
1M-38
2M-52
1M-87
2M-8.6
1M-315
2 M - not supported
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(oo | ot |05 51| 52 | 53omnioss s | St e

APl level 27
Oreo v8.1.0 v 1M-43 1M-42
Xiaomi Ml 8 v
API level 27 Sc? 2M-85 2M-74
MI10 Qv10 v 1TM-72 1M-55
Xiaomi v
M2001J2G API level 29 SC 2M-138 2M-55
Qv10 v 1M-471 1M-43
Xiaomi MI MIX3 v
API level 29 SC 2M-82.5 2M-80
REDMI Qv10 v 1M-73 1M-27
Xiaomi v
M2004J19AG API level 29 SC 2M-75 2M-39
Qv10 v 1M-45 1M-16
Xiaomi REDMI NOTE 8 v
API level 29 SC 2 M - not supported 2 M - not supported
Qv10 v 1M-734 1M-271
Xiaomi REDMI NOTE 8 PRO v
API level 29 SC 2M-127.7 2M-40.6

1. SC stay for secure connection
2. Peripheral security request not supported by the phone.
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4 Analysis

Figure 37. Data throughput download 1 M and 2 M performances

DATA THROUGHPUT DOWNLOAD 1M/ 2M

SUPPLIER |- MODEL - IM_ 2M
- Y1ADME o T - DATA THROUGHPUT_DOWNLOAD PHY
M M3 471 825
M10M2001.12G 72 139
[} -] 43 85
REDH M2004. HOAG 73 75
REDM NGOTE 8 M1908C3UG 4521 0
REDM NOTE 8 PRO 734 1277
M5 MXB4ST 2085 0
= SONY
XPERIA DOCOMO SQ-04) 421 862
XPERIA 10 M113 4915 8511
XPERIA XZ2H8266 4851 8575
= SAMSUNG
GALAXY 510 SM G730 Chinese model 935 1676
GALAXY 510 UE Model SM-GO73F 934 1675
GALAXY STSM-GI30F 2402 0
GALAXY 58 NXP Cl F+eSE SM-G9500 9384 150.75
GALAXY 58+ Chinese model SM-G9550 9371 16445
GALAXY 59 G900 LAT Model NXP CLF 938 16675
GALAXY S9SM-G960 UE Model 932 1673
NOTE 8SM-N95S0F 8606 15625
510 SM-GO73F 917 1623
56 EdgeSM-GO25F 248 0
Ad1 SMAMSF 43 74
A30 SM-ASOSFN 47 i)
A5l SMAS1SF 431 7775
TABA 3769 64838
GALAXY ASSM-AS20F 35 0
GALAXY 58 SM-950F 693 747
= OPMPO
RX17 PROCPH1877 474 842
= OMNE +
A3000 48 90
ONE + 6 AG003 62722 822
- MOTOTROLA
Z2 PLAYDual XT1710-09 726 0
=LG
K20 X120EMW 205 0
= HUAWEL
NEXUS 6P 199 0
P10 30 32
F20-EMLL29 19 32
P Smart+ 2019 POTLXIT 16 0
P30ELE1?9 60 105
MATE 20 LITE 23 0
= GOOGLE
PIXEL 2 4873 859
PIXEL 3 2018 487 753
—APPLE
IPHONE 7 MN2X27THA 211 A
IPHONE 8 MOQGVA LA 24 383
PHONE 11MWLT2CNA 158 4003
XR MRYUXVCIA 24 4006
XS MTOHZZIVA 24 4002
XS MAX MTH227THA 2405 382
12 232 3968
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Figure 38. Data throughput upload 1 M and 2 M performances

DATA THROUGHPUT UPLOAD 1M/ 2M

SUPPLIER |- MODEL - AM_ 2M_
- XIAOKE DATA THROUGHPUT_UPLOAD PHY
MM 43 80 1M/2M
MHOMZ001.2G 5 5
[ 2 74
REDM M2004.H8AG 27 2
REDM NOTE 8 M1908C3)G 16.75 0
REDM NGTE 8 PRO 271 0
M5 MXBAST 315 0
= SONY
XPERIADOCOMO 50-04) 382 522
XPERIA 10 M113 B2 7529
XPERIA XZ2HE266 4851 8675
= SAMSUNG
GALAXY 510 SM G730 Chinese model 426 TAT
GALAXY 510 UE Model SM-GST3F 433 762
GALAXY S7SM-GI30F 2379 0
GALAXY S8 NXP CLF+eSE SM-GB500 4872 4898
GALAXY S8+ Chinese model SM-GB550 5132 502
GALAXY 58 G500 LAT Model NXP CLF 428 762
GALAXY SBSM-GI60 UE Model 4266 574
NOTE 8SM-N950F 3n15 374
510 SM.GBTAF 418 79
S6 EdgeSM-GI25F 2 0
Al SMAHSE 70 74
AS0 SM-ASOSFN %6 46
AS1 SMASISE 461 472
TABA 4828 5726
GALAXY AGSM-ASZ0F ] 0
GALAXY S8 SM-950F 424 464
-OPPO
RX17 PROCPHIST? 428 612
=ONE +
AS000 8 46
ONE + 6 ABOO3 6275 8414
- MOTOTROLA
Z2 PLAYDual XT1710-09 723 0
“LG
K20 X120EMW 0.8r 0
= HUAWE]
NEXUS 6P 202 0
P Smart+ 2019 POTALXIT 26 0
Pi0 0 #H
P20 - EML 129 ETI T
P30FE12 a7 78
MATE 20 LITE 808 0
= GO0GLE
PIXEL 2 493 852
PIXEL 3 2018 424 746
= APPLE
IPHONE TIMWLT2GNA 157 3915
IPHONE 7 MNSDCZINA 21.8 3087
IPHONE & MQSV2LL/A 23 13995
XR MRYUZVCIA 23 3885
XS MTOHZZDHA 23 404
XS MAX MTSZZZINA 234 3926
12 234 39.02
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Figure 39. Connection interval and supervision timeout summary
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