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CAT iq API - Recalling last year’s discussion ....

Application

DECT DECT
Stack API Stack API

Simple protocol aggregation Service level aggregation

Services Summary
> Management - Registration, Capability mgmt & Paging " Unified CAT ig API will help to bridge the requirements
> Call - Basic, Supplementary and Parallel calls gap & accelerate CAT iq deployments
» List - Session management, standard & proprietary lists I Reduction of complexity in development of CAT iq products
; Z?'tht_' SUOJAtf}?d g?nte”t;‘;wnlsad - [ In order for DECT and CAT iq to compete effectively

1t1ties - Notijications an vnchronization g h h g DF sh g c
> Vendor Specific - Diagnostics, Debug, etc against other technologies, DF should consider setting up a

development community to define & standardize CAT iq
API
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Further study into this topic throws more questions.....

[ Application scenarios involve multiple layers
- Does one CAT iq API cater to all ?
- What are the minimum requirements ?

[ Is the scope of CAT ig API just voice telephony ?
- ULE finding its feet, it needs to be covered within the API

[ What are the platforms to implement the API
- Provide the API for the available ones to start with

[ Key Stakeholders for the API

= Ecosystem consists of

* Chipset vendors, System developers, Telcos, Home Appliance vendors (E.g White
goods), Open source SW developers

* Certification / Standardization bodies (Liaisons with DF)
» Specifications
» Products

= Ownership for requirements, definitions and implementation
amongst stakeholders
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CAT iq - APl App. Scenarios (E.g., Telephony & HA)

App Proc
Android SDK
Android Apps

GW Processor

0SGi Framework

HA Apps

GW SDK

VolP / PBX (e.g. Smoke Sensor/ Door
Apps bell & Telephone Mgr)

(e.g. DECT
Telephony)

High Level API - CAT iq Application interface

Android Middleware VolIP Interface 0OSGi bundles

Application @ CAT iq Vendor Telephony Home Security
Telephony Tel. proprietary
Framework Mgr Health Care Home Automation

Low Level API | (CAT |iq Service) adapted to controller (OS) environment

o
/

Radio i/f Layer CAT iq JNI
(C Library) DECT 'WU [Telephony, Home
for voice Control,...]

CAT iq & Vendor (AT Cmds to Java translation)

Extensions

DECT Device Driver

Transport DDs

\ (e.g UART, SPI, PCM)

v

CAT iq Services API (e.g., AT commands)
[Management, Calls, Lists, Data, Utilities, Vendor specific]

DECT GW (Voice + ULE)
N———rrrrr

DECT Chipsets
21/09/11

Hi-End Phone

Copyright © Lantiq 2011. All rights reserved.

*Animated

CAT i 1q API (Low Level)
CHIP vendor provided
\/ Easy adaptable to
different apps.
v' Industry standard for
all CHIP vendors

Drivers to the DECT
chipsets

APl adaptation to

controller SW blocks
v' CAT iq JNI, Android RIL,
DECT Voice IWU

CAT i lq High Level API

OSGi Bundles

\/ Bundles for ULE
profiles

v’ Telephony Profile

v Android CAT ig Manager
- Not much reuse with
the 3GPP

App Scenarios
v Android Phone (PP)
v' CAT ig GW (voice)
v' CAT iq GW (Voice & HA)
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CAT iq Service API - Low Level API

[ Service API

Mirrors the radio interface behaviour as defined in ETSI CAT iq specs
Applicable for FP, PP and ULE
» ULE interfaces should be brought in under the same umbrella in future

" Based on AT Commands

Text based

Used in mobile world and very familiar (3GPP)

» Reuse of 3GPP command defns possible, parameters to be redefined
High-level interface, abstracting protocol specifics

Scalable and extensible, Vendor proprietary extensions are easy to introduce
Functional or message based

PP Instance management - Enhancement over standard AT commands

[ Standardization
- DECT AT cmds defined in ETSI TR 102 179 V1.1.1 (2003-03), but inadequate for CAT iq

Lantiq can submit current definitions to the working group for reviews
Further standardization work on the services APl can be taken under the purview of this spec

CAT iq Services API (e.g., AT commands)
[Management, Calls, Lists, Data, Utilities, Vendor specific]

Hi-End Phone DECT GW (Voice + ULE)
) R R,

DECT Chipsets
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AT Commands for FP - Sample listing

=] COSIC VolP SW | (o
File Edit View Document Comments Teels Window  Help _g )c"fé:{}‘é’.f%';[\’:

Elopen. <[ 2 @~ D Q@ ce 2l )@ B @ zeomin -] ) [0 5% - @ 0 Q. % A AN A
B Blpewites E|& T F I 2 /00003 Lo L) B&,
[CGSIC_VDIP_SW_REII.U_SWO_REUU.d = (%]
Bookmarks 2 &
[l N B® New iy Edit v & 41.31 ATD
e 412 Responses for commands = Make an outgoing internal/external call.
Sy 413 Call Service
| % 4131 ATD |
- 4.13.2 + CDIALING Table 5 Command Description
i 41.33 +CALERTING —
v 4134 4TH 5 Cmd | Parameter Description Command Syntax
e 4135+CA .
B 1136 ATA Bl Syntax Type |Description Default |CVolP->GW
Ny i D <ctxid> M | Context id NA ATD <ctxid>, <cid> I
+ 4138+ : . : .
fit 4139 ~CRING For call services commands, the context id [,<Number String>] |
fue 41310 +CLIP : points to the handset id, Range [1..6]. [lid=<id] [,<ctype>]
e 41311 +CCWA - -
G+ 41312 +CHLD : <cid> M Call id for the call NA [,<cotype>]
I 133 crone | <String> O |Dialed Number f tgoing voice call | NA [,<codect>]
Sl 414 Line Configuration Service : "ng lale umoer for an ou gOIng voice ca [‘<C0de(:2)]
j.,\. 4141 +CCFR (Or) [<codec3>]
R 4142 -COFW URL (enclosed within “”) for an outgoing [<chnlid>]
v 4143 +CLAHR H . . s
R 4144 ~CLAW data call. For list access, this parameter
i+ 4145 +CLMR 3 may be empty.
e 4146 +CLMW . .
& 4147 +CLCR : <lid> o Line lc_j ) 0
e 4148 -cLow 0-FP line selection
e 4149 +CINR <non-zero>-Valid line id from PP
e 41420 +CINW :
i+ 41411 +CIND g Ignore for Internal call type
g% 415 Registration Service < e> [0} Call Tvpe 0
& 4151 +CREG : typ 0-1 typ |
B*S— 4.1.6 General List Service : - Interna
e 4161 ~CNOTVMW 1 - External
- 4162 ~CNOTMCL 2 - Data
W 4163 +CNOTLC
% 4.1.7 Phonebook service : <cotype> (@] Connection Type 1
[ |y 4.1 Call Register Service T -
g 419 Media Service : 0 Na_rrOWband
e 4,10 Utility Service 1 - Wideband
R 4111 Base Configuration Service <codec1> 0 First codec in the codec list 2
2099x2970em ‘ )
H 4 u o33 P HO JE]JJj B -
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AT Commands for PP - Sample listing

File Edit View Document Comments Tools Window  Help

Lopen.. - [l 2@ -/ D @ e B QB R @zeomin s [ G 5% - Q T Q%[ &R G-,
B Byt B2 T F L2/ 009000K Lo L E0)-, B,
Bookmesk . 31.31 ATD i

& B W& New iy Edit v €

R 2 A1 Lo . Make an outgoing internal/external call.
i+ 3.1.1V.250 commands
= |y 31.2 Responses for commands
S 313 Call Service Table 11  Command Description
i+ 3131 ATD
i 3132 +CDIALING Cmd | Parameter Description Command Syntax

& 3133 +CALERTING

i 3124 ATH : Syntax Type |Description Default | AP->CPLUS | W
:* jij: A:A"‘ D <Dial String> o Dialed Number for an outgoing voice call | NA ATD [<Dial String>]

i 3137 +CoAP (or) [<lid>] [,<ctype>]

fiv 3138vTs URL (enclosed within “”) for an outgoing

i 3139 +CRING data call.

& 31310 +CUP
e 31311 +CCWA

wkn

can be used for an internal call to all

i+ 31312 +CHLD handsets.

Sl 314 Configuration Services R .
e 314 +CCFR <lid> o] Line Id 0
v 3142+CCFW ( 0-FP line selection

i+ 3143 +CLAHR
& 3144 +CLAHW
% 3145 +CLMR
e 3146 +CLMW

<non-zero>-Valid line id
Ignore for Internal call type

m,

i 3147 +CLCR <ctype> 0 Call Type 0
i 3148 +CLOW ;5 0 - Internal

i+ 3149 +CINR 1 - External

i 30420 +aw

i 31441 +cND 2 - External DCIBS

v 31412401 : 3 - Data

[# |y 3.1.5 Registration Service

‘l“' 3.1.6 General List Service . .

v 3.7 Phonebook Service 3.1.311 Response description

g% 318 Call Register Service B

B % 31.9 Audio Service

By 3110 Utility Service

*S— 3.1.11 Diagnostic Service
‘h‘— 3.1.12 Data Services

[# jy# 4 Sequence diagrams

Refer to OK and +CME ERROR for the response to this command. The specific error codes applicable for this
response are listed below:

Table 12 Error Codes

Error Strina | Code =
2099x2970cm A L

1 Options - Hd 2 o5 bW NEuHE |-

'h‘- References

Bookmarks
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CAT iq Services API for ULE - Initial Ideas

[ Services API

LRﬁTIC‘ 21/09/11

Device
* Device Types, Manufacturer Info, Capabilities, Service discovery

Network topology

* Placing the device in the NW
» Registration, Identity, Addressing, mobility management
» Failures and recovery

Configuration
* Device and Network, data models

Communication
» Sync & Async Modes, Packet formats, framing, Information elements
» Reliability & Security

Diagnostics & Monitoring
» Device & Network, Logging

Transparent interface for application specific requirements
* Common methods for all types ULE devices till, for e.g., transport layer

Sync with services API for Voice
Possible adaptation layer for a Java environment (e.g CAT iq JNI)
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CAT iqg Application API (Android) - High Level API

[ CAT lq Telephony Manager (High level API)

Enhancement of the Android Telephony Manager to incorporate
CAT iq features

» Many aspects of CAT iq unrelated to 3GPP telephony (e.g registration,

paging, etc)
» An independent Telephony Manager for CAT iq forms the integration
layer for Apps integration (e.g Dialer)

- Uses 3GPP AT commands for standard mobile use cases
- Is a chipset vendor delivery

- Needs mapping classes within the Telephony framework
- Still low level in the integration chain

[ Standardization

- Possibilities for coordinated action within the CAT iq developer’s
community

- Can the recommendations from DECT community be a part of
the standard Android SDK ?
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Android SDK
Android Apps

(e.g. DECT
Telehon

CAT iq Application API
Android Middleware

Application  CAT iq
Telephony Tel.

Framework \ﬁr_/

Radio i/f Layer
(C Library)

CAT iq & Vendor
Extensions

Transport DDs
(e.g UART, SPI, PCM)

CAT iq Services API

Hi-End Phone
e

DECT Chipsets )
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CAT iq Application API (OSGi) - High Level API

[ Gateway Bundles (e.g., OSGi bundles)

- For managing ULE devices

* APl needs to address all the profiles (Home control, security, Smart
metering etc) of the ULE devices

- For managing the Telephony devices (DECT handsets)

* Interconnection between Telephony and Home control bundles. For
e.g., voice pendent or a handheld control use case

- Run-time installable bundles
* Users can install bundles from the service provider “Apps” store.

[ CAT iq JNI (Java Native Interface)
- Translation layer - Services APl in a host environment
- Low level and profile independent
- Primarily takes care of DECT technology specifics

[ Definition

- Further discussions with telcos, OSGi, DF and other bodies that
standardize Home Automation devices behaviour
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/~  CATiq Application APl "\

0OSGi Framework
HA Apps

(e.g. Smoke Sensor/ Door
bell & Telephone Mgr)

OSGi bundles for CAT iq

Telephony Home Security

Health Care Home Automation

- Y

CAT iq JNI
[Discovery, Topology,
Transport, etc]

DECT Device Driver

Transport DDs
(e.g UART, SPI, PCM)

CAT iq Services API

GW (Voice + ULE)
_—

DECT Chipsets )
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CAT ig API - Summary

[ CAT iq Services API

= Basic building block for any DECT system
* Required, irrespective of the availability of the High Level API

= Critical from every DECT/CAT iq Chipset vendor’s point of view
* Definition and implementation - Responsibility of DECT chipset vendors

[ CAT iq Application API
- Part of a framework from where different app. scenarios can be built

- Facilitates independent apps development (faster TTM)
* E.g., CAT iq based Telephony framework can spin off many apps in Android

- Opens up newer domains for CAT iq / ULE

 GW (Voice + ULE) is a competitive offering , Can accelerate ULE deployments
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