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% &AL R B BRI T R B B A %R & 4874 - Continua #& A ISO/IEEE 11073
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AR Bm R 0 % ¥ & USB PHDC ° Bluetooth HDP » ¥A & ZigBee HC ¥4 & ° B ¥ W& 3 — K
Hodig ”*m%% AAT T BB EF L ARG AAMEZTHE T RO BAACRE R o A5 R PT
# % Continua BLE 2 #23t & & # TI BLE CC2540/41 P+t > 3t H 454 Continua design guidelines & ISO/
IEEE 11073 %% S M A2 E M $ o Continua BLE e %5+ B AE F H 2 e dE A FL R E M - 3 HAF s F 3
¥ 3% %5 4 Bluetooth GATT & £ X & AA R, © #£i% Continua BLE fe#E3t 2 8 F K0 d - AF sbab iR 4
b A 32 AR % B RAS P18 55 R SRFAIR & 4 - RIEBRER » 45 A F 48RPy Hik & Bluetooth 4
A% 3% o F & P2 2R ME B 4E AT Continua 3232 JE A B IR 4% -

With the increase of health concept and the threat of aging population, medical device with communication
ability becomes important functionality. Old healthcare facilities were private communication systems. These
medical devices only connect to the specific gateway and server. The ISO/IEEE 11073 specifications adopted by
the Continua Health Alliance are the international personal healthcare device communication standards. By these
standards, the medical devices can intercommunication and exchange measurement data within a single system.
The transport interfaces supported by international communication standards are USB PHDC, Bluetooth HDP,
and ZigBee HC. Current the Bluetooth SIG proposes the Bluetooth LE technology with power consumption than
traditional Bluetooth. The Bluetooth LE is possible used in medical devices with low data transmission. The design
for the Continua BLE Glucose meter proposed in this paper is based on the TI BLE CC2540/41 chipset as well as
the Continua Design Guidelines and ISO/IEEE 11073 Personal Health Device standard. The Continua BLE Glucose
meter senses the glucose measurements from the users, and then transmits these data to the application hosting
device and server in compliance with Bluetooth GATT-based data format and protocol standards via the Bluetooth
Low Energy interface. Based on the testing results, users can transmit glucose measurement to any application
hosting device certified by the Continua Health Alliance over the Bluetooth LE interface successfully.
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T2 I IR R SR AT T FE T AR 2R AN T Y AR H
BA AR 2 B R st B B R Z F -
HAT - B et 2B TE AR % Ry RS232 ~ USB
PHDC (personal healthcare device profile)"® -
Bluetooth SPP (serial port profile) 8%/2 Bluetooth
HDP (health device profile)®® - JREUSE ZigBee HC
(health care)® % -

Park % A© $2H!—{# ISO/IEEE 11073 #&#E
St » f4FE Universal PHD adapter * UPA interface
board * LUK PHD manager © UPA interface board 1%
i RS-232 ST ELIEIFYE (Non-PHD) HYEE 3% fiF
HEE I HE M ZigBee o7 B AR B & & EHAS
FH Universal PHD adapter {#;%%] PHD manager °
Lee A $2H—(E 55 A E A R IR - &
S IRGEE S B - DU IR R R R R E i -
R Z Re G s — ik - R DIEGR B Ik
EHERS A 2 AR BB I > 16 H DL ISO/IEEE
11073 fEEEERE 2 H& - %1% Bluetooth HDP
i EX RS RER - Wu FA® B EHF
FI ISO/IEEE 11073 #R%E 2 RE B R - AAG DA
EIZ x73 adapter 2 x73 gateway ° FEIEHEZ HEH
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By T3] Continua BLE [MEEEFZ BHE » K%
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1. Continua Design Guidelines V4.0

Continua Health Alliance"® DUER A& A AL e 5%
Wi o AR RERTZRE R il - R — R e
Fig MR =R - HAEEREREE - iz
KI8T GE - BEE N IEEE - BRI
WS R IR - B R N BERAE 2 AT AT
ISR EE  DUREREAEZEH - fHEE A
REFEST H Bl Z & - Continua Health Alliance
FRHEEEEE (end-to-end) 2 Z2E 4 o Hh—23 8L
2 AR MR E D RE W] & 55y T R I B 3% i 2E
B LA Fe TR S 2 o T 5l o L o 7 7 G %
R AR+ (E ARG (PAN device) ~ & 5
IE i (LAN device) ~ JEF B30/ (application
hosting device) * &G (WAN device) Eilfi
FRECEkAE kAL ff (health record device) 5§ o FLfd
R 43 B R B R AE I T T (touch area
network, TAN-IF) ~ {E A #g35 /T H £ 7 (personal
area network interface, PAN-IF) + B3 sk /1 H
7 (local area network interface, LAN-IF) ~ &g
MRS T EIFL T (wide area network interface, WAN-
IF) » DR fd R EC 8% A8 38/ M £l (health record
network interface, HRN-IF) %5 o [tt 7L fE /T HEIF /R
J Continua REFMUT AR HAR Z BASEEZ L -

1 BH7~ Continua $RA.Z B da b1 71 1 HE
B2 E - B4 TAN > PAN DLK LAN » Hf
Continua BHET &l /7 [HI#R F 2 W AR ME R L A
2 FAEIA design guidelines version 2013 (X
5y design guidelines V4.0) - H A TAN B/ 1H
HEEE NFC il » PAN HY7TIH X 53Ry wire PAN
wireless PAN » DLUK low power wireless PAN * 43
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flir © AHF7%.2 Continua BLE [fLF#ETE Y low power
wireless PAN 27T EIFZ il °

Continua design guidelines V4.0 ti"% » Bf
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 Bluetoott

(Sensor) device
= | Sports & fitness
* Heart rate belt

s = Foot pod

-

i
I
A Healthcare '
J |
, + Blood pressure mdter —
] ( * Glucose meter! i

I

]

Home & entertalnment
» Remote control ——
* Home sensor

! Office & mobile accessories
* Mobile keyboard —
+ |dentification system e.g. PC log in

Automotive
* Tyre pressure monitor P
« Parking assistant

Ultra low power Bluetooth

Watch/wrist wearable device
« Call remote mgmt
» Out-of-range alert

2. B KA E AR A RS o

2. BLE Glucose Profile and Service

ERRER M - GIANIT ST B2 M E
7B E A Bluetooth 8% 4k & A 22 {A] IR Ui 5%
fii © Z1% > Bluetooth health device profile (HDP)
#% Bluetooth & aT W » FHDUE Ry B Z g 1 B
Bluetooth fal ki i A AHER(E Z AR ERRET - W0
IERARE R H 4 ik 25 TR ) 8 Rt i o B ] IR B 352 6
SR+ L SE B 28 2 BEVE R R pE S IR (R FE T T

- HAETEEZ Fi# 4.0 ARG HEZEIFE M
& W  HHIFT AT R AR 1 2 profile/service
Hid -

B 2R R FE 2 A S & 43 5 Bluetooth Smart
Bluetooth Smart Ready @ DL EHE Bluetooth ©
Smart Ready # MM &R E ST 4.0 UE T &

> 41 iPhone 4S F+H# < 11 Smart A2 & FHEL
R AR BT o 5 0 AT =X 3 it (i B —
EAHHYEEE - Smart Ready FIMHEME S s 0 1l
Smart SARAERE O AHE o AEUERI O QIR EEL Smart

Stand-alone Dual-mode

€3 Bluetooth

SMART READY

Web service

Weight loss and
fitness coaching

Elderly monitoring
service

Gaming community

fl> Account mgmt

Car repair service

6 I
[ ]

(W

GPRS, 3G, Bluetooth, WLAN

Tracking service

5, Smart Ready FHHiH ° [& 2 #REZH(EDFEE M
ZBEFTESE - B RDIFE 2 BT Al i 2 sensor
device (f21F : sports & fitness * healthcare  home
& entertainment > office & mobile accessories »
automotive * DL watch/wrist wearable device) 275
3K o H$Z sensor device i host device * i EHIXE RN
F| R (FI R AR -

3 BE/R BLE ZEf#lE - BE%F BLE Z %
5 physical layer (PHY) ~ link layer

host controller interface * logical link control and

B stack

adaptation protocol * attribute protocol * generic
attribute profile * generic access profile % o Hrf »
BLE .Z physical layer * Zl[7] BR/EDR —f% * 1/’
F¥H 2.4 GH Y industrial scientific medical (ISM)
band » R[EIFYEEHK BT(BR/EDR) 43k 79 {f
channels * [fj BLE #7 40 1 channels (FHH 3 {#
BUEBEHNESEE B89 37 EHEEERR
EEE) - FE R (2 MHz) © BLE 2 Tx power
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sj0way
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Generic Attribute Profile (GATT)

Attribute Protocol (ATT)

Security Manager

—Host

Protocol (SMP)

Logical Link Control and Adaptation Protocol (L2CAP)

Host Controller Interface (HCI)

Interface

\1_IL

Link Layer (LL)

Physical Layer (PHY)

Controller

3.BLE Z2#H -

output —fHA (K —20 dbm * fx=f +10 dbm » {#
EPEEE SR I AR 50 m o (HE 2R R E ZEH
Ui L BEST ©

link radio B8 E EXEEAEEREE (physical
channel) Z ] ° link control B & B ZF £ .2 il
B R W HEFE AT link layer protocol © link
controller B E (¢ EHEHIE » #E (g F1 8 6 S EK
FHEAR s 2 A 2 R A RIS B o H e -
Link Controller #8%% link control 5% (¥ resource
manager WY DNRERHIE &) » FHAKE B
MERIF{EHENFE KAY(S 9% © link control {5 5FHY R RE
FIF7eH[ i baseband resource manager HYFHE AR °
link manager & & AEiEHEES (U ARG R HiE) 1YE]
B (EHEER » DU R (R B B RS SR ER 2 2
BBEHT - link manager JH % EE ¥ 0 BS 21 3% Y link
manager 5§ LMP (link management protocol) 3B {3
RETE LETRE -

HCI layer 5] Hi— i A5 48 5| A DA 2
controller 1 FJE%% layer - 28{l//A BR/EDR
L2CAP 7£ (BLEZ) link layer 2 E#2{ft— channel-
based Z abstraction #5fEHREE @ WE
REMEEN U EBEEM » IRE—H*HZF
f s g E A B 2 ([ #0E 2 multiplexing K de-
multiplexing ° attribute protocol {8 —3%fi (f#
By server) #8571 attributes BUFHREEEH 2 EEAE —
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B 2 3 (T Ry client) o I L EEHE server 7R
Z attributes FJ % client 3% discover * read DA
K write; B server sk i H 1T indicate 3%
notify ° generic attribute profile (GATT) EF | —
{E AR 75281 (service framework) * DUF R attribute
protocol ° IZEREIGETHAZF (procedures) K 4%
7 (service & characteristics) - HH1 » BEFE&E T
fi1E discovering * reading * writing * notifying &
indicating characteristics DA 3¢ 7E (configuring) & &
£ o GAP fRE & =22 II6E © profile roles »
discoverability modes and procedures * connection
modes and procedures DA security modes and

procedures °

F A BLE stack 2 & N2 GATT-based

profile/service sE{TH F » DUZRHETEE ZDIEE - A
WEpTfE.Z Continua BLE [MAEET @ FFERFE BLE

glucose profile 5z BLE glucose service = # #3112 o
Hrf > BLE glucose profile AHE ] HNEIZ% i (glucose
sensor Y collector) 7 At EFREEIT Ry » M
WREAE 2 service TEEH - [MHE % i BIAR 2 L
Z procedures * BUSIMIEE B HEHNZ 7
BLE glucose service RIIFAZTIIAE service AN 7F Z2A Wl
LE characteristic 52 %% characteristic Z 175y © [B 4 24
/I BLE glucose profile B service B [E

B NK - S5 =FHf/1#8 Continua BLE [MFEET



Collector Glucose Sensor

Glucose Service

Device Information
Service

4. BLE Glucose Profile/Service F1% & o

et~ BRI A E(FEE, - DU AR
EdR

= - Continua BLE %Ri#Z:z%E

AWFFEFTHEZ Continua BLE [ILHE 1 & W9
FEEAHM : Continua BLE A4 glucose sensor 54
#ft © Continua BLE S&#i&:t Bluetooth GATT 7T
#EZ Continua compliant-gateway (£ Continua
compliant AHD (application hosting device, [ {7
AR FHE)) » DLRE# UART (universal asynchronous
receiver/transmitter) 7T [H#Z glucose sensor AAf ©
IS 2 A& A 0 3EiE Continua BLE A
2 AIEMESES (T EH) - 2R Continua
compliant-gateway E glucose sensor SA#f

¥ S > Continua BLE [MFEGHE &
Bluetooth 77 [ B [ FH ] Az - B 2 07 B 28 B A8

RAIA

GAPBoyg UART

TI BLE SW Stack (BLE-CC254x-1.2.1))
Libraries

HAL (source code)

BLE HW (Transceiver & Receiver)

f#75HE - Continua BLE [ 51 B 4 € FE FH (A1 AR =
AR & BPR B R 2 M AR 4E (ISO/IEEE 11073-
20601) ZASEMESES  RCSEGH - TR A
HIE AT -

1. Continua BLE [M¥EEt Z R AT KA
AW iR HZ Continua BLE [MFEET - ©&
R &R 6y © H—F Continua BLE &t » #£ TI
BLE CC2540/41 Fy3EHE 7 iMCC2541 A E R EE 2
EKIhFEZ R ZE 5 55— glucose sensor AT
FH TR 2B B8 W 6 A 2 =BT 2 LB JRK I T E » Continua
BLE [ 2— & EFEFEEERIIEE » IF
FF& Continua ##2 MFEH - B RMK S ICHZ

#% - B 6 B Continua BLE IMAEET . AM R
T

6 52LL UML (unified modeling language) i
i AR R - Bl EZE R DL Continua BLE 5
stz B 6 {ETZEIIEE ¢ start system ~ stop
system » send advertisement * get vital sign info. »
establish BLE data channel * DL} send out BLE data
% o Hrb o start system fREERHEBIIATIAE 5 stop
system FEHEAKAG HITHE 5 send advertisement FEfE
Bluetooth LE Z EREIIEE 5 get vital sign info. fEHE
[ glucose sensor FEHVA: B & HIEFH 5 establish BLE
data channel $RfEEEZF GATT Ryt ERbmE

Sensor

5.
VA TI BLE CC2541 & ¥t
Continua BLE fz#E3t £ 422 4%
.
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RF Button
(Discoverable)

3

Bluetooth

N Get Vital
ot \ Sign Info.

Send
Advertisement

Do

Glucose
Sensor
Establish
% BLE Data
Channel
Continua-
Compliant
Gateway
6. BLE Data
Continua BLE fz#E3t = £
17 3 PAK send out BLE data fefiE @A~ &l HRE AU E B LR - 7 B gateway il

FIEE A B AR -

Continua BLE A #H glucose sensor SA#f#H
1T start system J% stop system ZI/fE » H. Continua
BLE 5 Al 35 @ EE glucose sensor A & 517
ZomE g E - FRERUMAE A & W& - & RF
button TIEEFEA]LABE Continua BLE SA#f % HBE 2
BEREETEL » (0 H R AT HE AR 2 JIRRE - Bluetooth
LED HILABUR BEZFHRR D Z A5 © Continua BLE
SfiEd Continua compliant-gateway %17 B: 28 i
ZEREE - I E S S EF DUV A
HIEEH -

2. Gateway £ Continua BLE m#Est a0
BRTEEEt
LN gl » Continua BLE A A glucose
sensor ARG i R A B R W EHEER - I H3&
i H B Continua compliant-gateway #7177 B 278
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Continua BLE [MHE5T (27 Continua BLE S2#f &
glucose sensor i) < S AR

Continua BLE Z#ft (&% glucose sensor F
MEE) TRVIBLZ®  BEhEERHESFZ
advertisement E .7 ERE « #2% + ¥ glucose sensor
SAftik H online test 7HUE. - #5LUBA glucose sensor
A R ITHEAFTSERL © Continua BLE SR B A
Eil olucose sensor SRt A2 #EHE DL T % 7E fiff {852
MR EL 4= P8 2 HIEEH » DL Continua BLE AR & 7+
e - SEHEREYEE S (glucose sensor A EL Continua
compliant-gateway) BAIGHETTEE TE N A (R
SR A E R B 7 EA AL SR ) - @1 - glucose
sensor A EENEEHERF I - B02H Gateway
Ui At BB HE AR 1L 2 752 © Continua BLE
S W BE A R T (0] 78 2 SE AR BT SRR - R

glucose sensor Aifft link change (link down) FHUE. °



Gat : Continua Glucose ;
ateway : BLE iR Sensor i

e T T T —— EABET
1 H == | Py
e HE :é-*"’"" SRR
-'7 Start System :
_____ Send Advertisement _ __ _ ’ |
i Establish BLE Data Channel ! i
! Online Test !
ittt >
: Online Ready :
'.. _______________________

i Memory State Rsp.
bt -
: Read Data :
Sessssssms s ss e ssss e >
: i Data Rsp. :
e =
Indicate/Notify BLE Data :
_________Confrm . i
! ' Upload Complete Cmd. _.‘,
i : Upload Ack :
: e T PP 4
i : Read Data (Next Index) :
| [rmmmTmEE e meeenenees R
1 : Data Rsp. ;
:‘- ______________________ 1
- lelesisiioiy BB Dm0 ’ E
Confirm : :
e e e e e e e e —— === - — -1 [
! ' Upload Complete Cmd. :
preseTEsseeesesmesasees "
1 Upload Ack -
o b bt o bbby =
i (- maiimum entries) 1
N Disconnect ((Z#REH BE= ! :
BEAROT A 1 PR e (kr--:--;;----': '
| Bf or Gateway XUHBHRHT) i :
' ' : RIREENX
] ] BH P
REAROSHS 2 J AR i Rk
i :7 Stop System :
7. Gateway ¥ Continua BLE sz 4%+ Z 30 & AA2E ©
3. Continua BLE R#iZe18:5%E HEEE TR tasks « Hp > F 7 {@f%

5 /RPN TI BLE CC254/41 Rt FH K2 H: tasks PIHRHA libraries & (F02 : LL f&5H
Continua BLE [MFERTRAEEMHERE - TI #2{t BLE- HCI 540 ~ SM 1540 ~ L2CAP 1ifH + GAP f=#H
CC254X-X. X fEluH BLE Bi# T E i iEpH#E GATT 1540 » DL GATT ServApp T fH S5 #) Mk 2 1
£f (SDK) ° Continua BLE A2 E I P52 1 M) s HAR 2 M E tasks HIl AT E @& X R IA
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ConHnd Handle

0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000
0x0000

0x0000

0x0001
0x0002
0x0003
0x0004
0x0005
0x0006
0x0007
0x0008
0x0009
0x000A
0x000B
0x000C
0x000D
0x000E
0x000F
0x0010
0x0011
0x0012
0x0013
0x0014
0x0015
0x0016
0x0017
0x0018
0x0019
0x001A
0x001B
0x001C

0x001D

Uuid
0x2800
0x2803
0x2A00
0x2803
0x2A01
0x2800
0x2803
0x2A18
0x2902
0x2803
0x2A51
0x2803
0x2A52
0x2902
0x2803
0x2A08
0x2800
0x2803
0x2A23
0x2803
0x2A24
0x2803
0x2A29
0x2803
0x2A26
0x2803
0x2A25
0x2803

0x2A2A

Uuid Description

GATT Primary Service Declaration
GATT Characteristic Declaration
Device Name

GATT Characteristic Declaration
Appearance

GATT Primary Service Declaration
GATT Characteristic Declaration
Glucose Measurement

Client Characteristic Configuration
GATT Characteristic Declaration
Glucose Feature

GATT Characteristic Declaration
Record Access Control Point
Client Characteristic Configuration
GATT Characteristic Declaration
Date Time

GATT Primary Service Declaration
GATT Characteristic Declaration
System ID

GATT Characteristic Declaration
Model Number String

GATT Characteristic Declaration
Manufacturer Name String

GATT Characteristic Declaration
Firmware Revision String

GATT Characteristic Declaration
Serial Number String

GATT Characteristic Declaration

IEEE 11073-20601 Regulatory
Certificati...

Value

00:18

02:03:00:00:2A
42:47:20:4D:65:74:65:72
02:05:00:01:2A

00:00

08:18

10:08:00:18:2A

02:0B:00:51:2A
00:00
28:0D:00:52:2A

02:10:00:08:2A
DD:07:0A:1F:0E:0C:00
0A:18

02:13:00:23:2A
00:00:00:00:00:00:00:00
02:15:00:24:A2
54:44:33:32:36:31:46
02:17:00:29:2A
57:2D:69:4F:54:20:43:6F:2E
02:19:00:26:2A
31:2E:30:30:2D:42:30:31
02:1B:00:25:2A
30:30:30:30:30:30:30:30:30:30
02:1D:00:2A:2A

00:02:00:12:02:01:00:08:02:00:00:01:00:02:11:80:02
:02:00:02:00:00

8. BLE #2423t 2 GATT Table &3t °

B - (HRESLY ERAHZ IhRE - % - RS
BRSO B RSN (/2 8 HAL feiAH B s e 5 8% -
B2 HAL FEEH 5015 DAFE RIS R HUR &G -
ST IR LIE¥ER - BfaE A RHHREZ
127 » PR MCU &3 BifG 2 task BEH - task
scheduler sELA TaskID & FHEHI% task .2 process
event FRR, » DUETHEMF IR » & task Lz
FEFFANT @ LL ProcessEvent » Hal ProcessEvent
osal_CbTimerProcessEvent (for OSAL f&#H)
L2CAP_ProcessEvent * GAP_ProcessEvent * GATT _
ProcessEvent * SM_ProcessEvent * GAPRole
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ProcessEvent ~ GAPBondMgr ProcessEvent »
GATTServApp ProcessEvent » Glucose
ProcessEvent * DL UART INT ProcessEvent ©

4. GATT table Z %3

8 ¥~ BLE IM#EETZ GATT table #%at -
GATT table < HHIFEAE GATT client Ui (JRE[
gateway) | fi# GATT server Ui (JFE[] Continua BLE
IMAEGET) Z &t E & - 8 GATT client
RESYLLIL GATT table fi#fft (1 GATT server {#i%
) EHEHIEG - RIfFFT.Z Continua BLE [ME



FFHEEZE GATT table ZAHEELZ @ GAP service
(0x1800) * glucose service (0x1808) * DLk device
information service (0x180A) 55 -

GATT table N =1 service ZIEF » KJF
Ky GAP service  glucose service * LA device
information service ° F:H GAP service £ & device
name J appearance ; glucose service 7 glucose
measurement * client characteristic configuration »
glucose feature ~ record access control point * /2 date
time ; device information service f & system ID »
model number string » manufacturer name string °
firmware revision string  serial number string * DLKZ
IEEE 11073-20601 regulatory certification data list °

GAP service 2 date time & device information
service 2 IEEE 11073-20601 regulatory certification
data list #72LAfF& Continua design guidelines V4.0
ZREMAAZEZET - HIMFEETAME R & B KT
#£ glucose profile/service #if% » il HfF& Continua
design guidelines V4.0 .2 low power (LP) Wireless
PAN Z #iHi -

g~ FIEEAIE

Continua BLE [MF#ET 2 i #E o i 4= BE Pyl
NS - WHEA IMCC2541 FEHME R HEEZF
IRIhFEZ Rk /52 - FLfA TI BLE-CC254x SDK »
Continua BLE ZA#ATE IGERLASER - FERS
[ - PRAAERE T L5 R 42 .2 BLE APP (Android-

k1. EREHRM -

based) * LK ZE3% Continua B J7fEUEHIESEEM

LA EREE AW FEFTEE.~ Continua BLE IMFEET - 7E
T BLHIE A SEAZ R - 2R Frontline BSZH{KIHE
53HT#E (Bluetooth low energy protocol analyzer) F

DAERBIR < R BlfRSE - 3% | BUREBRER I —
Bk

Continua BLE [MFEETH 2 HIEE 5 3 {EEZTH
H : (1) BLE APP &2 Continua BLE [ 15 ;
(2) Continua CESL manager ¥ Continua BLE [l
FEETZ HIE, 5 (3) Continua test management lite Ei
Continua BLE [MFEETZHIEL < HH Continua CESL
manager B Continua test management lite B¥/2'E /7
T H FH DAB 28 B B 7’%1‘ SAEEREE S S - &
B AEAESES 15 DUESRE Continua BLE [MAEET - DA
=R RSB Uéﬁ% °

1. BLE APP £ Continua BLE m#Est
#

AWse R HAEBRERFETH Z BLE
APP » H57#% BLE [IIf#51E2 BLE [MFXET - i BLE
APP ZZEEfY Google Nexus 4 F5% » HH Android bl
AR 4.4.4 - [B 9 R gateway (DL Android FyEHE
Z FH%) il Continua BLE [FE G HIGHZEREE - HI
SR EER - E Continua BLE [MFEEHZ T RF 1)
REFETR © BLE APP RE#WRE (scan) ILEfH - H.Ed
Z5ER GATT table . ZFHHIE AT HER - Rk L&
A ENEN -

. Personal Healthcare System
Device Name -
Item Used in the test
Google Nexus 4 (Phone)
Gat Hard
ateway ardware *Support Bluetooth LE Feature (as Master)
Intel® Core 2 Duo CPU 2.40 GHz (Windows XP) CSR 8510 USB dongle
. Hardware/
Continua AHD Software (as Master)
CESL Manager & Test Management Lite
BLE IMA#&T Hardware iMCC2541 module (as Slave)
TI CC2540/41 Hardware TI SmartRF05 Evaluation Board
BLE Evaluation Board CC2540 Evaluation Module (with BLE-CC254x-1.3.0)
Frontline BPA Hardware Bluetooth Protocol Analyzer
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Android based Gateway (Mobile Phone)

Nexus 4

Bluetooth Connection

T ——

4.0

€3 Bluetooth’

Continua Glucose Monitor
(BLE CC2541 + Glucose Sensor)

9. Gateway (¥A Android & £ F#) ¥2 Continua BLE sz 43t Z RISX AR E -

2. Continua CESL Manager £ Continua
BLE Mm#EET A

DL PC RHi#EF¥E » 225 Continua
CESL manager = Continua CESL manager %%
HE#E” Continua gateway @ A DU S8 &5 14
(interoperability) * HA]LIZ$% USB PHDC -
Bluetooth HDP * ZigBee HC * DA EEZFRINFEEN
[H ° Continua CESL manager £/ CSR 8510 USB
dongle {FB:%F LE 2 transceiver/receiver ° [& 10
#ZH/~ Continua CESL manager B Continua BLE [fIL
sh HIEAZE R E - WIEAS R - & Continua BLE
MFEET#% N RF DJRE##ER + Continua CESL manager
BEFTREY (scan) La% (i - HELZ5ER GATT table
LN TR - Atk A BRI

3. Continua Test Management Lite £
Continua BLE Mgzt ZRIE

DL PC {ERTEEE 5 » Z85% Continua test
management lite » AGERA CSR 8510 USB dongle {F
JBEEZF LE Z transceiver/receiver © Continua test
management lite F5E#E . Continua pretest P55 »
FALUHIGGE ARG - HERR T DISZH% PAN (RLFE
USB * Bluetooth HDP * ZigBee » DL B - {KIh#E
%) SrEEESN - B WAN B HRN ZHIE -
11 /K Continua test management lite ;2 JHIFAZE
5 lE o HIEAE SRR » & Continua BLE [MIEGET#%
' RF LJREHET% » Continua test management lite HE
S E] (scan) MM » HELZ 52 GATT table 2
AR GELEER - BRTEEE S ARSI - &

PC (Win XP) + Continua CESL Manager

Bluetooth Connection

€3 Bluetooth

Continua Glucose Monitor
(BLE CC2541 + Glucose Sensor)

10. Continua CESL Manager ¥2 Continua BLE sz 4% 3+ Z A3 3246 -
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Agent:

Bluetooth Eluetéoth
Low Ener ow Energy
| Interface & Connection Test Tool:
USB Port

Agent (DUT)

3 AN

\ |

Test Tool

PTS Bluetooth
Low Energy Dongle

(Simulated Manager)

11. Continua Test Management Lite ] 3X 22 4% [ -

% 2. YA Continua Test Management Lite #]3X BLE sz 4%+ Z & & o

Test Item| Description Test Result

1 TP _LP PAN AG TR BLEDG BV 010 Measurement time stamp and Date time characteristic PASS

) TP LP PAN AG TR BLEDG BI 000 Ab.n.ormal cases management-Data exchange before PASS
- - - - = - - pairing

3 TP LP PAN AG TR BLEDG BV 000 Discoverabilty mode service PASS

4 TP _LP PAN AG TR BLEDG BV 001 Maximum Discovery service duration PASS

5 TP _LP PAN AG TR BLEDG BV 002 Pairing service and delete pairing service PASS

6 TP_LP PAN AG_TR BLEDG BV 003 Storage pairing service PASS

7 TP LP PAN AG TR BLEDG BV 004 Supported service profiles PASS

8 TP _LP PAN AG TR BLEDG BV 005 Authentication support service PASS

9 TP LP PAN AG TR BLEDG BV 006 Continua DG Bluetooth LE attribute requirements- PASS
- = - - - System Model

10 TP LP PAN AG TR BLEDG BV 007 Continua DG Bluetooth LE attribute requirements- PASS
- - - - = - = System ID

T TP LP PAN AG TR BLEDG BV 008 Contlnu.a DG Blgetoqth LE attribute requirements- PASS
- - - - - - - Production Specification

12 TP LP PAN AG TR BLEDG BV 009 Continua Dg Bluetooth LE attribute requirements-Reg- PASS
- - - - - - - Cert-Data-List

13 TP _LP PAN AG PHDTW_GEN BV 000 | Whitepaper. Date Time characteristic PASS

14 TP LP PAN AG PHDTW GL BV 000 Whltepapef. Glucose Measurement, Glucose PASS
-~ - - - - - Concentration value

15 TP LP PAN AG PHDTW GL BV 001 Whitepaper. Glucose Measurement, Base Time and Time PASS
- - - - - - - Offset values

16 TP LP PAN AG PHDTW GL BV 002 Whlte-paper. Glucose Measurement, Type and Sample PASS
- - - - - - - Location values

17 TP LP PAN AG PHDTW GL BV 003 Whltepgpgr. Glucose Measurement, Sensor Status PASS
- - - - - - - Annunciation value

18 TP LP PAN AG PHDTW GL BV 004 Whltepapef. Glucose Measurerr.le.r?t, Blood Gluc?ose PASS
- - - - - - - Concentration below the capabilities of the device sensor

19 TP LP PAN AG PHDTW GL BV 005 Whltepapq. Glucose Measurerflér.lt, Blood Glu?ose PASS
- - - - - - - Concentration above the capabilities of the device sensor

20 TP _LP_ PAN AG PHDTW_GL BV _006 Whitepaper. Glucose Measurement Context values PASS
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% Frame Display - Bluctooth low energy

Ele Edit ¥iew Format Live Filler Bookmarks Options Window Help

acﬂﬁ.JE#Plﬁﬂ?ﬁl% IR YT ]

SR ) imMOELBQCOOQ Fu * /R L summary: LE BE with Aulo-traverse
| Untitered | l:whn-d'l low eneigy devices | Esors |
| LE BB | LE PKT | LEADV . I.EM'I'J\EI.MHI‘P
: Uskrown Altrbute. LE ADV - Addion. B Frametl Fioke Opcode Handie uuD Datsbace Emor code Fia_ &
*®2 Slave  Emor Response mn i ) Asritnse Not Fs n
i 3 Mastes  Flead By Type Requsst 2 Charactermtic fa ] =
e Sve  Emor Alesponse ] e AS) AmiateNotFo.. 24
*%7 Mazter  Road By Type Reguet 30 Characimte 34| =
a0 Slave  Emor Aesporse ] ST Atrnde NotFo. 24
an Mastes  Find bnformation Flequest mn WIS ]
o Sve  Emor Alesponse 28 e TS| At NotFo.. 24
s Master  Fired Indomnation Fleque 2 IS ]
s Sleve  Emor Response k] 30T Adtrbate Not Fo n
— e — — — 1 a3 Migtten  Find bnformation Request n RIS -
L Slave  Emov Rlesponse n LA 54S) Amitade NotFo.. 24
&3 Master  Fnd brdormation Flequest n IS E
I Mes l &% Slave  Emor Response n e F54S) Altrindn Not Fo. n
o Master  Read Reguest ” System D RIS 2
& o Slave  Read Response ” Syatem D BEAad 54| =
l i = Matter  Fload Regueat 1 Manutachues Hame B3 z
' = Muies  Fload Roqurit 19 Modl Nussbes SIS 2
8 s Sleve  Read Rewponse 19 Moded Nusmber eS| o
I : 503 Master  Rlead Request b Senal Number B IadISHS)| 2
I 505 Slave  Read Response -] Semal Number EIadBYS) 0
- y sar Matter  Read Regquest 2 Frvweare Revation HE RIS 2
10 Slve  FRead Response 23 Fimweare Revvition S =
I . L1 Master  Flaad Faguest - Fagithation Coniicate Data 3323545 2z
= — e - —5‘5— b i Gl T — o o e el o - ? 1
. -
W Slave Hmﬂa Ve Nobhealon L] Glucere Measusemont S SAS) »
P . | =3 Siawe  Hadlin Vishas Holiication Ghucare Mossuseront B » I
— | mm m— mmm mmm mel e S S S O S S e M M S O S S S e S S o e
Ea o 4
' H 46 fq THE] g € 4 "q G 4
5
¥ hWs fe ™ BT

Tatal Frames: 695 hmkh!ﬂdl‘m £ p.ﬁ-ensdmad 567; (1 total)
For Help Foess F1

location.

1.28 5 42 &y BLE Glucosez Notify 7r X 1% i% 49 Glucose Measurement, 4£3 %!
2.#8 5+ 1% ¥ Glucose Measurement = ¥ #m 37 3fl: Glucose concentration value, Sample time, Concentration type & Sample

12. VA Frontline BPA B s ¥k 3t a2 da~ & R -

2 B/~ PA Continua test management lite i BLE Ifll
PEEt AR —E . -

- BIE R REETR

AWFFLATHE 2 Continua BLE [TIFEETHR 15
bt 3 TEHEIEASN - 8 12 ZH7 DA Frontline BPA B
BRI SR -

H Continua BLE [T 5B £5 48 ¢ HEE RS £ H
HF » gateway UiitE{T scan request  fi5545F Continua
BLE [ HE#.Z 017 scan response ° gateway 2% HIES
ZREAR connect itk 0 B A H S IE ST K
T - FERN  gateway £ AFLR GATT table HIFH
E% o k18 gateway axaTHIAN[E] » 5l GATT table
Zﬁ_ﬁ@Z:iﬁﬁ o K& I - SCHH primary service
(0x2800) FEf : FLEZ WL service H H & E Fyfa] 2
B %ﬂ‘%{l primary service 7/ FH AN ZFTH
characteristic (0x2803) DA HAHE Z NAH - &
B 1Y characteristic #'F &% » gateway Ui (GATT
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client) Uifa% € client characteristic configuration {H

(true or false) * PABLAE o bR B ERE P A2 2 & 1T &R
75 H Continua BLE [M#ER% (GATT server) BafHE

v
N

DK A

HREZFRITFEZEMS RN EHEEED
(PRI R) - HImERE K - M
b HEFRREEE R - KBRS R = (R
E% : EEHE (advertisement) » 77 GATT table * AR
A AEHER - LU BlE Gm

1. E#%E (Advertisement)

WRIBEE 2E .2 B 4D (time profile) * GATT client Ui
AR 30 ST fast connection (scan
window %% 30 ms * scan interval £ 30 ms—60 ms) ;
£ 30 AR ER A reduced power /7= (scan
window £y 11.25 ms  scan interval £y 1.28 sec) .2
slow connection ; X & 30 ¥ DAtk E G ER
reduced power /7= (scan window % 11.25ms * scan

interval 5 2.56 sec) « HETAMFERTHEZ Continua



BLE IMFEREELE 30 PO IRETTREERE - 30 PRI
[E 4% HAE A stop system [ ER o 5 A& nJ G4 BR
RF THEESRGE start system 1% » FF R A B ZF SRR [
Bt o BLEETRAE BRI R B A R R B FE R
EEF R -

2. 55& GATT table

FE&E AR AEHEWHM - L Bluetooth
GATT-based Z ¥ JEMIE » ¥ GATT table 2 A E
KEFAR B RAR 2 REH G
HZFR 0 GATT table Z 3 EH N A MG ANE - AIHE
FEEFH MY service A GATT table N ; JREE »
A]REFE G NNEL 261 characteristic BYIELMITRER] ¥
&2 service N  #RIM » BEZE GATT table ZINAEK
/NR[E] » GATT client il & BN EIHKRE -
AL Bk 5 52 88 A B B 3% ffg < FE R R T - ELAT
£ GATT client i Ry T Ik B 5% ff i SEL R O FRF 1]
IO cache Z B DLEC TR T H A8 B 2 3% 0 2
GATT table : #E  » MURHITLE - EIEH K
ARG TR AZHR GATT table ; BIfRZEAR - K0T
kot b s B - T BB AR E N RSB o K AT
B RHE T SE IR ARG B FEEE
B - (EEFEAGH SR - 35« BLE APP fE
S IR Lol .2 TheE (RIS IGERTR RN A GATT
table) ; Ifj Continua CESL manager 3¢ Continua test
management lite HIIfER R EE T BRI 75 25 &
GATT table > {H35 B HZH@ ] BLE 3% ffilin /& &5 1T
& Em PR EAA R -

3. BEXEEEM

<8 Bluetooth GATT-based ¥ [ER &G » 43
EHMEAE HEE 2 s - R
B HAEERIIRE - ATRERIAE A1 RY A 3 &I EC B2
LRE—HEEEXER - Gl - AHENEHS
RS Ry « EWACER MRS - BT R - H
ARSI AR R - SRR ISR - HAl
AWHFEATie.Z Continua BLE [MFERE - HANGE{F R
REREHES - HAEHENEREEXTRES
Fogf Ry CLE S » SR AR AR A SE B % TR
ZHEH] > HU# TS Continua BLE MU HE & F& (g 4=
HEHERFERE - BEEBEERE -

FEWFE B FE R - 30 : Bluetooth GATT-
based glucose profile/service . ¥ #&i LM ZE A 2
GATT table %5l ; 1l Continua design guidelines
V4.0 ZZK - HIZAZELE glucose service HE
date time .2 characteristic * ELfE device information
service NFFEH IEEE 11073-20601 regulatory
certification data list HJE% &1 ¥4 IF9{[E characteristic
(date time & IEEE 11073-20601 regulatory
certification data list) * AJ DLGERF & B - (RINAE 2 2
i HBEIAIE & Continua £ LP Wireless PAN 2
M -

I\ HEEmE R IR TS M)

TEILEm SO+ S 2 HY DU 2R R DD #E R L
Z Continua [MAEH - t Continua BLE [HEFERES
HfF & BLE glucose APP AH:E 2 A2 A A 3 &
Al HABEESEL Continua fEYERE 2R fHEEE K
EA A - AZEMEER ISO/IEEE 11073 {|
N R AR RE B I e M A (R A B B LA E T i i e
Bl Continua design guidelines V4.0 ##i » DL EEZF
{RIFEF T (BLE glucose profile/service) » fE{it—
(&l L 5m 1 < PRI E S - RCHE ST HE PR
IR e B (A Ao PR R I A RE A -
FEHF 522 B AT B g A I\ B 8 e MR R Rk A (1]
NEFEH ZEMKEBZEREMR - BHEERE
B hREREEREEZ AN ZEELRE - RARAEMSE
ZIRAETNE » AR S R I RE R il FE A A
Bhastt ~ (TEVIRGERESR 2 B3 - DUAS INEE 2
JE&E FH R AR 4% A AR #RE Z ThRE -

&

:l::
s

AHF R L T E LM R AR B MR
FrARE TR G ATy " A
AR AR A, R R — > EKKSL

"D356EB1100 ; ° stEeysF RiBAZ - KR A R
49 6 R PRy A PR B) B AR o BB AR BE B R
Boo bt WRHRA (KRKEHALTF=ZNH) AR
SFEPATEAM c PTIRAE X £ 4% -
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