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1. Scope (Informative)

OMA Mobile Codes Enabler aims to stimulate, by ¢heation of a standard, a global market in whicttbdes act as
enablers for camera-equipped devices* to accedemband services. Some technologies already darstxample, in
Japan, 2D barcode scanning is in widespread usge¥w there is fragmentation in the worldwide maderently, due to
the variety of approaches to the questions of wharttode symbologies should be supported, whatdbaindata they
should contain, and how client software should behahen barcodes are read. The Open Mobile Aliaims to halt
fragmentation by creating specifications to addmesoperability needs as they arise. Once endlgjile Code Clients
that follow those specifications are deployed orbileodevices, marketing organisations and publisiélt be able to
include Mobile Codes as links to online content sedvices with confidence, in advertising and proamal campaigns, and
in printed and displayed media of many kinds.

*Note: Devices for the Mobile Codes Enabler ateriled to be handheld mobile devices (i.e. handB&as, etc.) used by
a human person.

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
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3. Terminology and Conventions

3.1

Conventions

The key words “MUST”, “MUST NOT”, “REQUIRED”, “SHAL", “SHALL NOT”, “SHOULD”, “SHOULD NOT",
“RECOMMENDED”, “MAY”, and “OPTIONAL" in this documet are to be interpreted as described in [RFC2119].

All sections and appendixes, except “Scope” antrdbiuction”, are normative, unless they are exijiéghdicated to be

informative.

3.2

Code Clearing House
function

Code Management
Platform

Code Resolution (or
Code Resolution
function)

Code Transfer
Routing Prefix

Direct Code

Global Mobile Code
Registry

Home CMP

Indirect Code

Indirect Code Identifier
Mobile Code

Mobile Code Client

Mobile Code Data
Format
Mobile Code Publisher

Mobile Code Registry

Mobile Code Scanning

Mobile Code Service

Definitions

The process of Indirect Code routing based onntizdct Code Identifier, through which: a) the
Resolving CMP is determined, and b) the Indiread€tentifier is forwarded to the Resolving CMP.

The Code Management Platform provides a resolgonice pertaining to Indirect Codes; it is normyall
capable of performing both the Code Clearing Hdugetion and Code Resolution and may also interact
with other Code Management Platforms, as requitedertain deployment scenarios, the CCH function
and the CR function may be implemented in two sspaCode Management platforms. (See Split-CMP-
Parent and Split-CMP-Child).

The process of mapping a Direct Code or an Indiecte into either content to be consumed direatly b
the device, or the address of content (or a sérticke accessed by the device. Typically, Code
Resolution for Indirect Codes requires access tawark service.

The ability for a Code Publisher to change the Résgp CMP for a single or multiple Indirect Code
Identifiers.

That part of the Indirect Code Identifier that @int a value that is uniquely assigned to the CS{#itt
CMP-Child, as applicable) and is used for routing.

A Mobile Code that contains either: (a) contentdivect consumption by the device, or (b) the asislf
content (or a service) to be accessed (typicallyRa[URI]).

A service concept of a single entity entrusted Ipgdinent global industry association (such as GISM
Association, GS1, etc. with presumed endorsemettidynajority of stakeholders in the nascent Iradire
Code ecosystem) to perform mobile code registryices with a global scope. To date, the GMCR
service concept has not materialised, but remaietesant concept for potential future reference.

The CMP to which a particular MCC is configuredstmd all Code Resolution requests. Where
applicable in a Split-CMP deployment scenario,foene CMP may be a Split-CMP-Parent.

A Mobile Code that contains an Indirect Code |dfesti

An identifier in the Indirect Code that has to bealved in order to access the intended contesgrice.
See also Code Resolution.

A 1D or 2D barcode as read by camera-equipped e&vic

The MC Enabler software entity that resides indbeice, and contains the functionality to acquire,
decode, and extract the encoded information fah&urprocessing as required. This is often refetoeas
a Mobile Code Reader and these terms can be usedyyously.

The syntactical description of the information @néd within a Mobile Code.

This is a brand (business, organisation or indigidwho distributes certain content or services @n
advertising campaign) to a mass audience by usiolgil®lCode Scanning as a channel.

A local registry responsible for sub-allocationMdbile Code Routing Prefixes within the ranges of
Routing Prefixes obtained from OMNA. The MCR alspports a data look-up facility accessible by
authorised principals (e.g. CMPs or Split-CMP-P&efor Routing Prefixes in its database.

The physical act of capturing a Mobile Code Symfggland decoding the information contained within
the Mobile Code.

A set of Policy ConditionsQMADICT] that convey any service level constraints that@aced on

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
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Policy

Multi-lateral
Arrangement

Remote CMP

Resolution Identifier
Resolving CMP

Split-CMP-Child

Split-CMP-Parent

Symbology

Mobile Code Resolution. Mobile Code Service Poliyypically defined by the Mobile Code Publisher
and is applicable to one or more Indirect Code fifiers.

An arrangement amongst specific CMPs (includingtSpVIP-Parents, where applicable) that are not
associated with any Mobile Code Registry, in whioh parties agreed to support each other in a-multi
lateral way in order to manage sub-allocation of Ri@iting Prefixes as well as discovery and updates
thereof; details of such MLAs are not specifiedhia MC Enabler TS.

The CMP that receives a Code Resolution requesh wreeHome CMP (or Split-CMP-Parent, where
applicable) is unable to resolve a particular lectiitCode Identifier.

That part of the Indirect Code Identifier that &ed to index the content or service.

The CMP (or Split-CMP-Child, where applicable) timable to resolve a particular Indirect Code
Identifier.

A CMP in the Split-CMP deployment scenario, wheng/dhe Code Resolution function is implemented.
In addition, subject to business relationship, Bt-EMP-Child may be associated with one and onig o
Split-CMP-Parent.

A CMP in the Split-CMP deployment scenario, wheng/dhe Code Clearing House function is
implemented. In addition, subject to businesgiaahip, a Split-CMP-Parent may be associated with
multiple Split-CMP-Children.

The algorithm by which data is encoded as visuahehts (typically arrangements of lines or squares)
and the resultant “look and feel” for the user.

3.3 Abbreviations

1D 1-Dimensional

2D 2-Dimensional

CCH Code Clearing House

CMP Code Management Platform

CR Code Resolution

EAN European Article Number, see EAN/UPC
EAN/UPC Barcode symbology family including EAN-8, EAN-13PG-A, and UPC-E [EAN/UPC]
GMCR Global Mobile Code Registry

ICI Indirect Code Identifier

IEC International Electrotechnical Commission
ISO International Organization for Standardization
MC Mobile Code

MCC Mobile Code Client

MCP Mobile Code Publisher

MCR Mobile Code Registry

OMA Open Mobile Alliance

OMNA Open Mobile Naming Authority

QR Quick Response, a type of barcode symbology [QR]
SMS Short Message Service

UPC Universal Product Code, see EAN/UPC

URI Uniform Resource Identifier [URI]

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
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4. Introduction (Informative)

Mobile Codes — 2D and 1D barcodes — have emergagesmising enabler of the mobile Internet in sonsgkets. Camera-
equipped devices now have good enough optics, imesggution and processing capacity to read Mdbddes on printed
materials and electronic displays. These symbasdminformation such as URLS, phone numbers, mifidé content such
as business cards.

There is, however, still a lack of interoperabilitgtween different markets and players. The mgjoficonsumers are
unlikely to adopt the technology before it comes-mstalled on their devices. Similarly, marketipgblishing and other
industries that are otherwise motivated to prowtidile Codes will not adopt them without adequateptial for consumer
take-up. That in turn would entail deployment darge variety of devices, and interoperability beg¢w different service

providers.
5901234234570

Symbology | QR [QR] Data Matrix [DATAMATRIX] EAN-13 [EAN/UPC]

Example -

Data | http://www.openmobilealliance.org http://www.openilealliance.org 5901234123457

4.1 Version 1.0

The Mobile Codes Enabler contains support for beftibsystem for both Direct and Indirect Codes.
Technology is specified for:

* Symbology(ies)

* Mobile Code Data Format

» Direct encoding of content

» Encoding of Indirect Code Identifiers

» Resolution of Indirect Code Identifiers

»  Security procedures

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
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5. Architectural Model

The MC Enabler AD is realized using a client-sem@ncept. The architecture is designed to prosédelution of Indirect
Codes and to support services based on the MC &nabl

The architecture is based on the requirements elfim[MC-RD].

5.1 Dependencies

The MC Enabler depends upon other OMA Enablerssaedifications from other bodies, including thédwaling:
* 1SO QR Code [QR] that provides one of the symbasdgypically used with Mobile Codes.
* |SO Data Matrix Codes [DATAMATRIX] that provides erof the symbologies typically used with Mobile @sd
* OMA URI [OMAURI] that provides the URI schemes intied to be used with Mobile Codes.

In addition, all interactions between componenttdbed in the Mobile Code Enabler architectur@iassthe existence of
relevant and current business relationships gorgritie affected components, as applicable (e.wdset the MCC, CMP,
Split-CMPs), details of which are out-of-scopelod £nabler.

5.2 Architectural Diagram
5.2.1 Architectural Model (Normative)

Mobile Codes Enabler defined an architectural méio can be instantiated to accommodate differerket scenarios as
motivated by distinct business models [Ref: MC-RD].

In the normative architecture, the Code ManagerRtatform (CMP) component performs the two primanydtions: Code
Clearing House (CCH) function and Code Resolut@R) function. This scenario reflects the case wibath of these
functions are owned & operated by the same adtocase the CCH function and CR function are owhexperated by
different actors, a split-CMP deployment scenasin also be supported. Further details of possigfgoyment scenarios,
functional components and interfaces are provideskictions 5.2.2, 5.2.3 and 5.3.

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
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MCR
MC-2 MC-5
MC-1
———»
MCC CMP
——»
MC-4
MC-3 MC-6
Legend
D Component specified by this Enabler
oo ,, ,
] o Component not specified by this Enabler

—} Interface specified by this Enabler

e== '> Interface not specified by this Enabler

Figure 1: MC Architecture Model
NOTES:

1. Mobile Code Registry (MCR) and its exposed intezfaMC-2 and MC-5 are optional. Alternatively, i@ belongs to
a multi-lateral arrangement (MLA) with other CMRsgjuivalent functionalities to the MCR can be achikwdetails of
MLAs are not specified in this enabler.

2. Interfaces MC-3 and MC-6 are exposed to another G\ when the CMP in question is acting as a RenaiIP.

5.2.2 Deployment Scenarios (Informative)

Instantiating the MC architecture from 5.2.1, twepbbyment scenarios are illustrated in this secti8ome terms used
herein are also informative relevant to the depleytrscenarios as described. “Home CMP” and “RerGdie” are
instantiated roles pertinent only to the resolutiba given Indirect Code. As explained furtheSiection 5.3.2 the MCR,
where one is implemented with associated CMPs,igesva real-time data query function for discovarynknown Routing
Prefixes pertaining to a given Indirect Code; he@dP communications with the MCR is on an as-regfuibasis.
Equivalent MCR functions may also be fulfilled byv#.A, where one exists.
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MCR | ot/ MLA

A A =
MC-2 MC-5 /
\
CR CR
MC-1 > CCH function MC-3 CCH function
MCC function function
MC-4 MC-6
CMP1 CMP2
“Home CMP” “Remote CMP”

Legend

D Component specified by this Enabler

'
] : Component not specified by this Enabler

P Interface specified by this Enabler
o= '> Interface not specified by this Enabler

Figure 2: Deployment Scenario 1: Home CMP interconecting with a Remote CMP

In Figure 2, two CMPs are involved in resolutioraagiven Indirect Code. In this instance, CMPk ast the Home CMP
and CMP2 acts as the Remote CMP; the CR functidiheérRemote CMP resolves the Indirect Code. CMRAis instance

is also called the “Resolving CMP”.

Legend

D Component specified by this Enabler

[ ]
' § Component not specified by this Enabler

=P Interface specified by this Enabler

AN
A =
MC-2 TMC-S
\L
MC-1
MCC < Null R
» CR Null .
MC-4 CCH function MC-3 py function
or function function
Other MC-3 MC-6
CMP Split-CMP1 Split-CMP2
MC-6

== ==P> |nterface not specified by this Enabler

Figure 3: Deployment Scenario 2: Split-CMP Intercomection

In Figure 3, a Split-CMP scenario relevant in saragket is shown. Split-CMP1 acts as a “clearingded entity
implementing only the CCH function; Split-CMP2 aatsa “campaign manager” entity implementing ohlyy €R function.
In this instance, the CR function in the Split-CMie8olves the Indirect Code; hence Split-CMP23s #the “Resolving
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CMP”. Subject to implementation, specific businedationship may also constrain the interconnectibmultiple
campaign managers to the same clearing house, wéhigtalogous to the child(ren) to parent relatidms

5.2.3 Interface Definitions — General (normative)

This section lists general definitions of the ifaees specified in the Mobile Code Enabler architec Note that message
flow is not restricted by the direction of the irfeze exposure; i.e., messages may flow one wayeoother, or both,
depending on the functionality specified (see ®ech.3 for details of functional components aneifatces). Use of the
MCR is described herein normatively, albeit its iempentation is optional (see Note 1 of Figure 1).

* MC-1 (mandatory): This interface is exposed byiHoene CMP to an authorised principal (e.g. the MEL)
transfer oflatency-critical information; this information may include: requést resolution of Indirect Code
Identifier, response containing resolved conterdduress of content (or a service), error codedifiadal meta-
data (e.g. subscriber profile information and laatnformation).

Note: Transfer ofatency-critical information refers to transactions or messagiog$l specified by the MC
Enabler that directly impact on the user experigheeto sensitivity to latency. Such message flows
normally start from the MCC decoding of the datawfindirect Code ending with its successful retmtu
by the Resolving CMP and return of the Code Remwiutesults to the MCC for action. However, aduitl
message flows with increased latency might reshtmthe Home CMP needs to query the MCR about
unknown Mobile Codes before forwarding the CodedRé®on requests to the Resolving CMP.

* MC-2 (optional, applicable to an MCR having asstedaCMPs): This interface is exposed by the MCRrto
authorised principal (e.g. the CMP) for transfetavéncy-critical information; this information includes: query &
response for network address of the Resolving CMP.

* MC-3 (mandatory): This interface is exposed by the &enCMP to an authorised principal (e.g. the HorvP{g
for transfer oflatency-critical information; this information may include: requést resolution of Indirect Code
Identifier, response containing resolved conterdduress of content (or a service), error codedifiadal meta-
data (e.g. subscriber profile information and l@oatnformation).

* MC-4 (mandatory): This interface is exposed byiHoene CMP to an authorised principal (e.g. the MEL)
transfer ofnon latency-critical information; this information may include: tracgiand logging, accounting and
reporting, etc.

Note: Transfer ohon latency-critical information refers to all transactions or messadjiows specified by the MC
Enabler that are excluded from the transfdiati#ncy-critical information as mentioned above.

* MC-5 (optional, applicable to an MCR having asstedaCMPs): This interface is exposed by the MCRrto
authorised principal (e.g. the CMP) for transfenari |atency-critical information; this information includes: the
right to use a Routing Prefix, the associated ngtwaddress of the Resolving CMP, and informatiooessary to
handle code transfer and updates on the Routirfixk®seand/or transferred ICIs.

* MC-6 (mandatory)This interface is exposed by the Remote CMP toutincgised principal (e.g. the Home CMP)
for transfer ofnon latency-critical information; this information may include: repoi chargeable events, updates
on the Routing Prefixes and/or transferred ICIsulgh Multi-lateral Arrangements among the CMPs, etc

5.3 Functional Components and Interface Definitions - Detailed
5.3.1 Mobile Code Client (MCC)

The MCC component supports the following functions:

1. 1D Mobile Code decoding function: When this funuatie supported, decode EAN/UPC family of 1D Mobile
Codes.

2. 2D Mobile Code decoding function:
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a) Decode 2D Mobile Codes that are encoded in accoedaith the MC Enabler supported symbology(ies).

b) Retrieve the Mobile Code information in accordanith the MC Enabler supported Mobile Code Data
Format.

c) Differentiate Direct Codes from Indirect Codes.

3. Indirect Code Identifier resolution request funotiRequest the CMP (or Split-CMP-Parent, whereiagple) to
resolve the Indirect Code Identifier.

4. Metadata forwarding function:
a) Forward any metadata, as available, to CMP (ot-&MP-Parent, where applicable) for processing.

b) Confirm end user consent before metadata is forggard
5. Network, service/content access function:

a) Confirm end user consent before network accesstiated to prevent unintended network usage.

b) Invoke the appropriate application to consume #eded or resolved content or the address of co(den
a service), e.g., invoke a browser to consume a biRtansfer some contact content to an addreds. boo

6. User personal data collection function (where pssibie by applicable Regulations): When this funrcis
supported,

a) Prompt the end user to provide or update end wsppal information.
b) Interact with appropriate enabler(s) to retrieveipdate the end user personal information.

"

c) Shall make it possible for the end user to “optén™opt-out” of end user personal data collection.

7. Tracking and logging function (where permissiblegdpplicable Regulations): When this function ispsanped,
collect and report data on end user code scanmhguours in collaboration with the device or tleéwork.

8. Provisioning function:
a) Receive requests for provisioning, configuratiod/anupdate of parameters relevant to the MCC.

b) Process the above requests in accordance withcapf@ipolicies and security framework of the defaul
CMP (or Split-CMP-Parent, where applicable).

c) Configure and update MCC scanning capability patamsesubject to the capabilities and access pgege
of the device where the MCC resides.

d) Configure and update the default CMP (or Split-CHi&ent, where applicable) network address to which
the Indirect Code Identifier is forwarded for ragain.

9. Error handling function:
a) Receive error messages, as available, from the @¥8plit-CMP-Parent, where applicable).

b) Process the error messages to notify the end eger the reason for failure to decode or resolvohile
Code).

The MCC uses the following interfaces to commumaagith other entities in the Architecture Diagram:

» Interface MC-1 to communicate with the CMP (or 8pIMP-Parent, where applicable) for the purpose of:

a) Sending a resolution request to the CMP (or SlitFeParent, where applicable) to resolve the Indirec
Code Identifier.
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b) Receiving the resolution response from the CMPSit-CMP-Parent, where applicable).
c) Receiving error messages, as available, from theank.

* Interface MC-4 to communicate with the CMP (or S@IMP-Parent, where applicable) for the purpose of
forwarding the tracking, logging, reporting and @aating data to the CMP (or Split-CMP-Parent, where
applicable).

5.3.2 Mobile Code Registry (MCR)

The Mobile Code Registry (MCR) is an optional cam@nt comprising of a local registry responsiblesiab-allocation of
Mobile Code Routing Prefixes within the ranges ofifng Prefixes obtained from the Open Mobile Nagniuthority
(OMNA). The MCR also supports a data look-up fagiiccessible by authorised principals (e.g. CMPSpit-CMP-
Parent) for Routing Prefixes within its database.

Note: As an alternative to the MCR approach, Matteral Arrangements (‘MLAS’) agreed amongst grop CMPs (or
Split-CMP-Parents, where applicable) can also #ffely ensure the uniqueness of assigned Routie§¥es and
their discovery between the partners in a given MIUAs envisaged that sub-allocation of rangeRafiting Prefixes
within a MLA can be achieved by actions similathiose taken by a MCR, but the discovery of RouBnefix
assignments within the MLA may be achieved by otheans than data look-up facility. Details of &fiyA are out-
of-scope of the MC Enabler.

The MCR component (when implemented) supportsdheviing functions:
1. Routing Prefix assignment function: Using a rangeanges of Routing Prefixes allocated by the OMNA,
a) Ensure uniqueness of all the assigned Routingx@efivithin its assigned ranges of prefixes.
b) Assign one or more Routing Prefix(es) to its assed CMP (or Split-CMP-Parent, where applicable).

Note: Subject to business relationship in a spedéployment scenario, the MCR may assign Routing
Prefixes directly to the Split-CMP-Child, but woulelquire oversight and cooperation by its Split-CMP
Parent; such details are out-of-scope of this Eabl

c) Maintain current in a Routing Prefix table the asation between each assigned Routing Prefix with
- Either the network address of the Resolving CMP;

- Orthe network address of the Split-CMP-Parentidadtification information of the Resolving Split-
CMP-Child.

2. Routing Prefix update function: Make the Routingfixtable in 1(c) above and its updates availablies
associated CMPs (or Split-CMP-Parents, where aguiplig.

3. Routing Prefix query processing function: Respandueries from its associated CMPs (or Split-CMPeRs,
where applicable) on the associations based oRdlieing Prefix table as in 1(c) above.

4. Code Transfer management function (optional): Whénfunction is supported, assist in fulfilling Mite Code
Resolution responsibilities that have been transfefrom one associated CMP (or Split-CMP-Child eveh
applicable) to another associated CMP (or Split-G8A#ld, where applicable) by performing the follawiactions:

a) Manage Code Transfer between involved CMPs (ot-8MP-Children, where applicable).
b) Maintain for each transferred ICI, or ICI block:
- The network address of the Resolving CMP (or itst-8§MP-Parent, where applicable).

- Identification information of the Split-CMP-Chilekhere applicable (e.g. based on one of its assigned
Routing Prefixes).
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c) Make the table that contains all transferred I@lsd(updates on newly transferred ICIs) availabiésto
associated CMPs (or Split-CMP-Parents, where aguiplig.

Note: When the CMPs and/or Split-CMP-Parents ateassociated with a MCR, Code Transfer support beay
achieved by other methods as part of a MLA, in Wwhiase the above actions may not be applicable.

The MCR component (when implemented) uses thevatig interfaces to communicate with other entitirethe
Architecture Diagram:

» Interface MC-2 to communicate with its associat&iRJor Split-CMP-Parent, where applicable) for pfugpose
of:

a) Receiving a request to retrieve the network addvéfise Resolving CMP (or its Split-CMP-Parent, wée
applicable).

b) Sending the network address of the Resolving CMRg®plit-CMP-Parent and the identification
information of the Resolving Split-CMP-Child, wheapplicable) to the requesting CMP (or Split-CMP-
Parent, where applicable).

* Interface MC-5 to communicate with the associatétPQor Split-CMP-Parent, where applicable) for thepose
of:

¢) Routing Prefix assignment and update functions.

d) Code Transfer management function and updates.

Note: When the CMPs and/or Split-CMP-Parents ateassociated with a MCR, the MCR functions in thewe
(including the management of Routing Prefix assignts to Split-CMP-Child) may be achieved by other
methods as part of a MLA, in which case the intsefaabove may not be applicable.

5.3.3 Code Management Platform (CMP)

The CMP (or Split-CMP-Parent, applicable to a SgMP deployment scenario) component supports thafimg
functions:

1. Registering function: Perform the needed admirtisgaactions to manage Routing Prefix assignmeAtsong
these actions:

a) Communicate with its associated MCR, or direfrttiyn OMNA, to obtain a Routing Prefix allocation.

b) When acting as a Split-CMP-Parent, may alsoatlolsate Routing Prefixes to other Split CMP /Cfridoh)
from its range of allocated Routing Prefixes.

2. Code Clearing House (CCH) function: Perform thedegleactions to determine the Resolving CMP andeetlihe
request for Code Resolution to the Resolving CMRt§aSplit-CMP-Parent, where applicable) for resian; and if
this request cannot be resolved directly basedhehocally stored/cached data, by consulting theRM&discover
the Resolving CMP (or its Split-CMP-Parent, wheppliable). Among these actions:

a) When associated with a MCR, query the MCR for infation on the Resolving CMP (or its Split-CMP-
Parent, where applicable).

b) When itis part of a MLA, follow the agreed methioddetermine the Resolving CMP (or its Split-CMP-
Parent, where applicable).

¢) Redirecting the Code Resolution request towardfkessolving CMP (or its Split-CMP-Parent, where
applicable).

d) Redirect the resolved information towards the CMPit§ Split-CMP-Parent, where applicable) that
forwarded the request.
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3. Code Transfer handling function (optional): Wheis flanction is supported, perform the needed asttortransfer
an IClI or a block of ICIs from/to another Resolvi@yIP (or its Split-CMP-Parent, where applicable)isTfunction
can be supported by its associated MCR or throngthar method agreed in a MLA.

4. Logging and reporting function (optional): Whenstlfiinction is supported, perform the needed actiorexchange
chargeable events, tracking, logging, and accogméporting information from/to another ResolvingIE (or its
Split-CMP-Parent, where applicable) or directyME&Ps, as appropriate. In case of a Split-CMP depémnt
scenario, the CMP (or Split-CMP-Parent) sends tappmformation to the Resolving CMP via its SgIiMP-
Parent; the Resolving CMP then reports to the M@fRisterest.

The CMP (or Split-CMP-Child, applicable to a SgliMMP deployment scenario) component supports thevioig
functions:

5. Indirect Code Identifier assignment function:
a) Assign Resolution Identifier(s) to the Mobile Cdaeblisher (MCP) under its assigned Routing Presix(e

b) Ensure the uniqueness of all the assigned Resolldentifiers within each of its responsible Rogtin
Prefixes.

c) Associate content or an address of content (onéceg with each of the assigned Resolution Idesrst
6. Code Resolution (CR) function: Perform the need#ibas to resolve the Indirect Code Identifier iged from the
Mobile Code Client or another CMP (or its Split-CNPRrent, where applicable). Among these actions:

a) Resolve the Indirect Code Identifier received ia @ode Resolution request into associated conteheo
address of content (or a service). The result neayptiuenced by taking into account metadata (e.g.
information supplied in the request, etc.) and Nokiode Service Policy, if any.

b) Return the resolved information to the Mobile C&@lient or the CMP (or its Split-CMP-Parent, where
applicable) that originated or forwarded the retjuespectively.

The CMP (or Split-CMP, where applicable) uses tilowing interfaces to communicate with other gestin the
Architectural Diagram:

« Interface MC-1, when acting as a Home CMP (or SpMP-Parent), to communicate with the MCC for thegose
of:
a) Receiving the Code Resolution request from the MCC.
b) Returning the resolved information associated withrequest received from the MCC.

« Interface MC-3, when acting as a Home CMP (or SpNP-Parent), to communicate with another CMP @itS
CMP-Parent, where applicable) if the original Cé&tisolution request from an MCC cannot be fulfillecally, for
the purpose of:

a) Forwarding the Code Resolution request to anotih&P Qor Split-CMP-Parent, where applicable) for
action.

b) Returning resolved information associated withrdguest from another CMP (or Split-CMP-Parent,
where applicable).

« Interface MC-3, when acting as a Remote CMP (oit-§iNMP-Child), to communicate with another CMP {iar
Split-CMP-Parent, where applicable) for the purpake

a) Receiving forwarded requests for resolution frorataer CMP (or Split-CMP-Parent, where applicable).

b) Returning resolved information to the CMP (or SAIMP-Parent, where applicable) that forwarded the
request.

e Interface MC-6, when acting as a Home CMP (or SpMP-Parent), to communicate with a Remote CMP (or
Split-CMP-Parent, where applicable) if the origineduest from an MCC was resolved at the Remote GMP
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Split-CMP-Child), for the purpose of forwarding cgeable events, tracking, logging, accounting ambrting
information to the Resolving CMP (or its Split-CMArent, where applicable).

» Interface MC-6, when acting as a Home CMP (or SphtP-Parent), as an option to communicate with laerot
CMP (or Split-CMP-Parent, where applicable) for pfugpose of forwarding tracking and logging, acamgand
reporting information, and also for exchanging updan the Routing Prefixes and transferred IClsmihe MCR
functions are achieved through a MLA with other GMBr Split-CMP-Parents, where applicable).

* Interface MC-2, when acting as a Home CMP (or SphtP-Parent), when associated with a MCR, to conioate
with the MCR for the purpose of:

a) Sending an unknown Indirect Code Identifier to fond the network address of the Resolving CMPtor i
Split-CMP-Parents, where applicable) and the idieation information of the Resolving CMP.

b) Receiving the network address of the Resolving GbtFSplit-CMP-Parent and the identification
information of the Resolving Split-CMP-Child, wheapplicable).

» Interface MC-5, when acting as a Home CMP (or SphtP-Parent), when associated with a MCR, to comoate
with the MCR for the purpose of:

a) Requesting and receiving the mapping between aifpBrefix and the corresponding network address of
the Resolving CMP (or its Split-CMP-Parent, whepplecable) for all sub-allocated Routing Prefixesn
the MCR.

b) Requesting and receiving a Routing Prefix fromM@R.
¢) Handling Code Transfer when the MCR is involvednanaging Code Transfer.

d) Receiving updates on Routing Prefixes and/or (oplig) transferred ICls.
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5.4 Security Considerations
5.4.1  Security for Direct Codes

This MC Enabler Release does not cover securitpfaect Codes.

5.4.2  Security for Indirect Codes

In this MC Enabler Release, the MCC is only resgmagor sending the decoded Indirect Code Idestiéind (optionally)
associated security data to the Home CMP (or §f-Parent, where applicable). This allows foaapropriate network
entity to authenticate the Indirect Code Identifismg standard and well-known security algorithms.

The MC Enabler network entities are required tdrbsted servers, hence appropriate security messuneerequired as part
of the technical specification (e.g. using HTTPS).

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.



OMA-AD-MC-V1_0-20100302-C Page 21 (40)

Appendix A. Change History (Informative)
A.1 Approved Version History

Reference Date Description
n/a n/a No prior version

A.2 Draft/Candidate Version 1.0 History

Document Identifier Date Sections Description
Draft Versions 22 Oct 2008 Cover page, | Baseline
OMA-AD-MC-V1_0 1,2,4 Names and dated AD.

Added editor’s notes to note copy/paste from the RD

26 Feb 2009 | Cover page, | Implemented:

5.1, Annex | OMA-MC-2009-0026R02-CR_MC_Architecture_Diagram
OMA-MC-2009-0012R02-CR_Flows_with_Single_CMP

OMA-MC-2009-0013R02-CR_Flows_with_Single_CCH

OMA-MC-2009-0014R02-CR_Flows_from_CMP_to_CMP
OMA-MC-2009-0015R02-CR_Flows_from_CCH_to_CCH
OMA-MC-2009-0016R02-CR_Flows_from_CMP_to_CCH
OMA-MC-2009-0017R02-CR_Flows_from_CCH_to_CMP

Deleted some template comments for clarity.

06 Apr 2009 Cover page, | Implemented:
1,2,3,4,5 | OMA-MC-2009-0049-
Change log | cR_Adding_Scope, References, Definitions_to_AD

OMA-MC-2009-0051-
CR_Adding_Introduction_and_Versioning_to_AD
OMA-MC-2009-0031-
CR_to_AD_sub_section_on_Functional_Component_CM& ratated
_Interfaces_

OMA-MC-2009-0033-CR_Agreed_texts_for_ MCC_and_GMCR
OMA-MC-2009-0034R02-CR_Proposed_texts_for_CCH_amiSC
OMA-MC-2009-0043R01-CR_AD_Text_For_Interfaces

Edited Architectural diagrams to insert arrowsltwity that the MC
Enabler uses Interfaces, rather than ReferencésPoin

Deleted some template comments for populated gectio

07 Apr 2009 Change log Added CR 0043R0L1 to the ghdog from 06 Apr 2009
Added sections changed to the change log from 0&2809

22 Jun 2009 | Change log, | Implemented:

521 OMA-MC-2009-0062-
CR_AD_text_for_MC_interaction_with_other_enablers

25 Jun 2009 Change log,| Added general text on Architecture, Dependencieaeand Security
Considerations section.

Updated architectural diagrams.

O 2010 Open Mobile Alliance Ltd. All Rights Reserve  d.
Used with the permission of the Open Mobile Alliance Ltd. under the terms as stated in this document.




OMA-AD-MC-V1_0-20100302-C Page 22 (40)

Document Identifier Date Sections Description
15 July 2009 | Changelog, | During drafting session at OMA Boston:
Appendix B,
2.2,3.3,5.

Added Security Considerations

Re-drew all architectural diagrams
Inserted legend to architectural diagrams
Added architectural introduction

Added Dependencies section

During editorial time after OMA Boston:

Implemented:
OMA-MC-2009-0090R01-CR_AD_Update_References_to riates
OMA-MC-2009-0104R03-CR_Code_Transfer_Informatiorov
OMA-MC-2009-0105R01-CR_Code_Transfer_Related_Change

OMA-MC-2009-0106R02-
CR_Information_Flows_for_Routing_Prefix_Assignment

OMA-MC-2009-0107R02-CR_Offline_ GMCR_Function

Added references for dependencies

Added GMCR working assumptions from OMA-MC-2009-0RD3-
INP_Release_1_Working_Assumptions

Editorial clean-up of section 5 for consistency.
Captioned all figures, created Figure Table
Tidied all Headings & updated Index

11 Aug 2009 | Changelog, | Implemented all AGREED CRs up to and including hest comments
all sections of the AD R&A which was closed on 2009-07-27.

OMA-MC-2009-0113-CR_Comments_on_architecture_diagra
OMA-MC-2009-0115-CR_Security_Considerations
OMA-MC-2009-0116R01-CR_Additional_abbreviations
OMA-MC-2009-0122-CR_Appendix_B
OMA-MC-2009-0123-CR_New_abbreviation_for_ICI
OMA-MC-2009-0124R01-CR_AD_Section_5.3.2_GMCR

General editorial clean-up applied.
Consistent numbering scheme/style applied.

Note: Table of Content/Figure numbers need fixidug;hitecture
Diagrams optional interfaces need fixing.

21 Aug 2009 | Changelog, | Corrected the Architecture Diagrams showing the ®i@terface as in-
5.2 scope of the MC Enabler.

Updated Table of Content and Figure numbers.

29 Oct 2009 Chnagelog, | Implemented:
3,52,53 OMA-MC-2009-0168R01-
CR_ADRR_Comment_063_and_102_Actor_Definitions

OMA-MC-2009-0169-
CR_ADRR_Comments_068_and_107_Interfcae_Definitons

05 Nov 2009 All Implemented:
OMA-MC-2009-0167R02-CR_ADRR_Comment_059_GMCR

OMA-MC-2009-0170R01-
CR_ADRR_Comment_095_Architecture_Diagrams

Editorial clean-up

16 Nov 2009 All Implemented:

All miscellaneous agreed changes for comment réenlas per the
ADRR dated 04 Nov 2009.

General editorial clean-up.
Updates of the Table of Content and Figures Numberi
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Document Identifier

Date

Sections

Description

02 Feb 2010

All

Implemented:
OMA-MC-2009-0185R01-
CR_AD_diagrams_based_on_ARC_WG_recommendations.
OMA-MC-2010-0005R01-CR_to_MC_AD_sect_5_3_2_GlobaC®
In addition, “Appendix B — Flows (Informative)” wasmplified by
updating and aligning terminology with the revisedhitecture diagrany
and explanations; also, some flows deemed unneyessee removed.
General updates of the Table of Content and numpefi Figures and
sections numbering throughout.

Candidate Versions
OMA-AD-MC-V1_0

02 Mar 2010

All

Status changed to Candidate byéfP r
#OMA-TP-2010-0067-INP_MC_V1_0_AD_for_Candidate_aga
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Appendix B. Flows (Informative)

Sections B.1 — B.4 depict example flows. In afles access to the Mobile Code Registry (MCR) fanstcan be achieved
by using the MC-5 interface in a MCR implementationthrough Multi-lateral Arrangements amongst @MPs, Split-
CMP-Parents and/or the Split-CMP-Children concerfseg Section 5.3.2 - MCR).

B.1 Routing Prefix Assignment/Update

This section describes the example flows on RowWRirgdix assignments by the MCR functions and oratipd the CMPs
(or Split-CMP-Parents) with new or modified RoutiRgefix information.

B.1.1 Routing Prefix Assignment Involving CMP and M  CR

B.1.1.1 Short Description

The CMP needs to get a new or an additional RowRirgjix. This section shows an example informafiow where a CMP
requests for a Routing Prefix and is assigned grtbd MCR functions.

B.1.1.2 Flow

CMP MCR

\

Figure 4: Example Flow - CMP Routing Prefix Assignnent

1. The CMP requests for a Routing Prefix from the M@ilh its network address to be associated withtdHege-
assigned Routing Prefix.

2. The MCR assigns and returns a Routing Prefix tadk#¥> and stores the assigned Routing Prefix andgheciated
network address of the CMP. This may be done lmgute MC-5 interface or through Multi-lateral Arrgements.

B.1.2 Routing Prefix Assignment Involving Split-CMP  -Parent, Split-CMP-
Child and MCR

B.1.2.1 Short Description

The Split-CMP-Child needs to get a new or an addéi Routing Prefix. This section shows two exknipformation
flows where (a) a Split-CMP-Child goes throughpsent Split-CMP-Parent to request for a RoutirgfiRiand is assigned
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one by the MCR, and (b) a Split-CMP-Child goes dlifeto the MCR after communicating with the SglitMP-Parent and
obtaining its network address.

B.1.2.2 Flow A

Split- Split-
CMP- CMP- MCR
Child Parent
1
) 3
4

Figure 5: Example Flow A — Split-CMP-Child Routing Prefix Assignment

1. The Split-CMP-Child requests for a Routing Prefiarh its Split-CMP-Parent with its network address.

2. The Split-CMP-Parent requests for a Routing Prigtimn the MCR with its network address to be asgediavith
the to-be-assigned Routing Prefix. Informationwhibe Split-CMP-Child that is to be assigned v@tRouting
Prefix may be passed to the MCR in case that tie GP-Parent is suddenly out of business andvi&R needs
to know which Split-CMP-Children are served by tBatit-CMP-Parent. This may be done by using th&-51
interface or through Multi-lateral Arrangements.

3. The MCR assigns and returns a Routing Prefix t&Sppl@-CMP-Parent and stores the assigned Routiafidthe
associated network address of Split-CMP-Parentlaaihformation on the Split-CMP-Child that is agsd the
Routing Prefix if available. This may be done Isyng the MC-5 interface or through Multi-lateralrAngements.

4. The Split-CMP-Parent returns the assigned Routiej»to the Split-CMP-Child.
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B.1.2.3 Flow B

Split- Split-
CMP- CMP- MCR
Child Parent
1
X 3
4
5
. 6

Figure 6: Example Flow B — Split-CMP-Child Routing Prefix Assignment

1. The Split-CMP-Child requests for the network addreem its parent Split-CMP-Parent.
The Split-CMP-Parent returns its network addresteoSplit-CMP-Child.

3. The Split-CMP-Child requests for a Routing Prefiarh the MCR with the network address of its SpINHE-Parent
that is to be associated with the to-be-assignadiRpPrefix. Information about the Split-CMP-Ghihat is to be
assigned with a Routing Prefix may be providech®®MCR. This may be done by using the MC-5 intezfar
through Multi-lateral Arrangements.

4. The MCR assigns and returns a Routing Prefix tahlé-CMP-Child and stores the assigned Routirgfilerthe
associated network address of its Split-CMP-Paxadtthe information on the Split-CMP-Child thaa&signed the
Routing Prefix if available. This may be done Isyng the MC-5 interface or through Multi-lateralrAngements.

5. The Split-CMP-Child informs its Split-CMP-Parentaab its network address and the assigned Routiefi<Pr
The Split-CMP-Parent acknowledges the receipt efitiffiormation.

B.1.3  Routing Prefix Update Involving CMPs, Split-C ~ MP-Parents and MCR
over MC-5 Interface

B.1.3.1 Short Description

After the successful completion of a Routing Prefssignment, the MCR may update those Split-CMRRaICMPs that
receive downloads/updates of assigned Routing»@&®from the MCR. The update can happen right #fe successful
completion of a transaction to assign a Routindi®ead/or at specific times (e.g., every 15 mirsjite Only one CMP,
“CMPi”, and one Split-CMP-Parent, “Split-CMP-Pn'teashown to represent those CMPs and Split-CMPratbat
receive downloads/updates from the MCR.
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B.1.3.2 Flow

CMPi Split-
CMP-Pn MCR

-

Figure 7: Example Flow - Routing Prefix Update Invdving CMPs, Split-CMP-Parents and MCR

The MCR updates Split-CMP-Pn on the assigned RgRiefixes that were assigned after the last update
The Split-CMP-Pn acknowledges the receipt of theatp.
The MCR updates CMPi on the assigned Routing Rrgfilkat were assigned after the last update.

N

The CMPi acknowledges the receipt of the update.

Note: The update includes any changes to the Rp&iefixes assigned by the MCR that may be calbgedasons other
than new Routing Prefix assignment (e.g., the ndtwddress of the CMP or the Split-CMP-Parent foassigned Routing
Prefix has changed).

B.1.4 Routing Prefix Update Using Offline MCR Funct ions

The designated responsible party for managing timeaPy Routing Prefix shall publish the followingformation for the
participating CMPs (also Split-CMP-Parents or SBIMP-Children) that choose to make the informapablic:

1. The availability of the CMP (or Split-CMP-Parenty Multi-lateral Arrangements with other CMPs (gisCMP-
Parents) for routing of IClIs not served by it.

2. The availability of the CMP (or Split-CMP-Parenty Multi-lateral Arrangements with other CMPs (g@lisCMP-
Parents) that may scan ICls served by the former.

3. The availability of the CMP (or Split-CMP-Child aitd Split-CMP-Parent) for the optional Code Trams$ervice.
Optionally, it may also list the minimum size of@ntiguous range that a CMP (or Split-CMP-Child &adbplit-
CMP-Parent) will accept for this service — a siz& indicates that the CMP (or Split-CMP-Child atslSplit-
CMP-Parent) will service singleton Codes.
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4. The contact information for the CMP (or Split-CMRBfBnt or Split-CMP-Child).
5. If provided, the network address of the CMP (oiitSpMP-Parent).

During the term of the Multi-lateral ArrangemerasSCMP (or Split-CMP-Parent) updates its local cashen it is notified
of changes to a network addresses associated myjithfahe Routing Prefixes resident in its locatta by the CMP (or
Split-CMP-Parent of Split-CMP-Children) that is pessible for that Routing Prefix. This is donédwing the normal
operational procedures for system updates for € (or Split-CMP-Parent.

B.2 ICI Resolution

B.2.1 Home CMP Resolves ICI

B.2.1.1 Short Description
The home CMP receives a request for resolving afrtth the MCC; it resolves the ICI and sends tbsuit to the MCC.

B.2.1.2 Flow

MCC CMP

Figure 8: Example Flow - Home CMP Resaés the ICI

1. The MCC decodes an Indirect Code and sends thesefpr resolving the ICI to the home CMP.
2. The home CMP, which is responsible for resolvirg i@, resolves the ICI and sends the result taM.

B.2.2 Split-CMP-Child Associated with Home Split-CM  P-Parent Resolves
ICI

B.2.2.1 Short Description

The home Split-CMP-Parent receives a request fmiviang an ICI from the MCC, determines that theoteing CMP is
associated with it (i.e. as its Split-CMP-Childdahen sends the request to the resolving CMP Sfiie CMP-Child

resolves it and sends the result to the home SpiR-Parent, which then sends the result to the MCC
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B.2.2.2 Flow

MCC

Split-CMP-
Parent

Split-CMP-
Child

Figure 9: Example Flow — Split-CMP-Child Associatedvith Home Split-CMP-Parent Resolves the ICI

1. The MCC decodes an Indirect Code and sends thesefpr resolving the ICI to the home Split-CMP étdr

2. The home Split-CMP Parent determines that the vespICMP is associated with it (as its Split-CMP#@hand
sends the request to the resolving CMP.

The Split-CMP Child resolves the ICI and sendsréseilt to the home Split-CMP Parent.
The home Split-CMP Parent sends the result to tG&€M

B.2.3 Remote CMP Resolves ICI Involving Home CMP

B.2.3.1 Short Description

The home CMP receives a request for resolving &fré@ the MCC, and then sends the request to trade CMP. The
Remote CMP resolves the ICI and sends the resthethome CMP, and the home CMP sends the resthietmMCC.

B.2.3.2 Flow

MCC

CMP1

CMP2

[ ]

MCR

I 3

F 3

Figure 10: Example Flow - Remote CMP Resolves th€l Involving Home CMP
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1. The MCC decodes a Mobile Code and sends the IBletthvome CMP, CMP1, for resolution.

2. CMP1 checks the ICI and finds that it cannot resehe ICI, then searches its local cache for infdiom on the
appropriate CMP2 (i.e. either another CMP or SpMP-Parent). This cache may be updated by quetliag
MCR using the MC-2 interface or receiving updatesifthe MCR over the MC-5 interface, or through t4ul
lateral Arrangements.

3. When queried using the MC-2 interface, the MCR oesis to CMP1 that CMP2 is responsible for resolyirey
ICI.

4. CMP1 sends the request to CMP2.
CMP2 resolves the ICI and sends the result to CMP1.
6. CMP1 sends the result to the MCC.

B.2.4 Remote Split-CMP-Child Resolves ICI Involving  Home Split-CMP-
Parent and Remote Split-CMP-Parent

B.2.4.1 Short Description

The home Split-CMP-Parent receives a request fmiviang an ICI from the MCC, determines that anotBglit-CMP-
Parent is to handle the request and then seralshietRemote Split-CMP-Parent. The Remote Split-@RéiPent sends the
request to the resolving Split-CMP-Child. The SEIMP-Child resolves the ICI and sends the resuliéchome Split-CMP-
Parent. The home Split-CMP-Parent sends the resthie MCC.

B.2.4.2 Flow

MCC Split-CMP- Split-CMP- Split-CMP- MCR
Parent1 Parent2 Child2

[

v

[t}

¥

Figure 11: Example Flow — Remote Split-CMP-Child Reolves the ICI Involving Home Split-CMP-Parent and
Remote Split-CMP-Parent
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1. The MCC decodes an Indirect Code and sends thesefpr resolving the ICI to the home Split-CMP-étar
“Split-CMP-Parent1”.

2. Split-CMP-Parentl finds that none of its associ@plit-CMP-Children can resolve the ICI, and thearshes its
local cache for information on the appropriate CN8plit-CMP-Parent. This cache may be updated leyying the
MCR using the MC-2 interface or receiving updatesifthe MCR over the MC-5 interface, or through t4ul
lateral arrangements.

3. When queried using the MC-2 interface, the MCR oesig to Split-CMP-Parentl that Split-CMP-Parent2 is
responsible for further routing.

Split-CMP-Parentl sends the request to Split-CMrRa.

Split-CMP-Parent2 sends the request to the respBplit-CMP-Child, “Split-CMP-Child2”.
Split-CMP-Child2 resolves the ICI and sends thelltas Split-CMP-Parent2.
Split-CMP-Parent2 sends the result to Split-CMPeR¢tk.

Split-CMP-Parentl sends the result to the MCC.

© N o g &

B.2.5 Remote Split-CMP-Child Resolves ICI Involving  Home CMP and
Remote Split-CMP-Parent

B.2.5.1 Short Description

The home CMP receives a request for resolving &fré@ the MCC, determines that another Split-CMd&rdnt is to handle
the request and then sends the request to the BSptit-CMP-Parent. The Remote Split-CMP-Parentis¢he request to
the resolving Split-CMP-Child. The Split-CMP-Childsolves the ICI and sends the result to the Re®plie CMP-Parent.
The Remote Split-CMP-Parent sends the result titntimee CMP, and the home CMP sends the result th@e.

B.2.5.2 Flow

MCC CMP1 Split-CMP- Split-CMP- MCR

i Parent2 Child2
2
) .

1 4
5
6
: “
8

Figure 12: Example Flow — Remote Split-CMP-Child Reolves the ICI Involving Home CMP and Remote SpliEMP-
Parent
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© N o g &

B.2.6

The MCC decodes an Indirect Code and sends thesetpr resolving the ICI to the home CMP, “CMP1".

CMP1 finds that it cannot resolve the ICI and teearches its local cache for information on theempate Split-
CMP-Parent. This cache may be updated by quethim®ICR using the MC-2 interface or receiving ugddtom
the MCR over the MC-5 interface, or through Mu#ttdral arrangements.

When queried using the MC-2 interface, the MCR oesis to CMP1 that Split-CMP-Parent2 is responditie
further routing.

CMP1 sends the request to Split-CMP-Parent2.

Split-CMP-Parent2 sends the request to the respBplit-CMP-Child, “Split-CMP-Child2”.
Split-CMP-Child2 resolves the ICI and sends thelltas Split-CMP-Parent2.
Split-CMP-Parent2 sends the result to CMP1.

CMP1 sends the result to the MCC.

Remote CMP Resolves ICI Involving Home Split- CMP-Parent

B.2.6.1 Short Description

The home Split-CMP-Parent receives a request fmivang an ICI from the MCC, determines that anotBBIP is to handle
the request and then sends the request to the R&MIP. The Remote CMP resolves the ICI and seredeetult to the
home Split-CMP-Parent. The home Split-CMP-Pasemids the result to the MCC.

B.2.6.2 Flow

MCC Split-CMP- CMP2 MCR
Parent1

Figure 13: Example Flow — Remote CMP Resolves IChiolving Home Split-CMP-Parent
The MCC decodes an Indirect Code and sends thesetpr resolving the ICI to the home Split-CMP-¢tdr
“Split-CMP-Parent1”.

Split-CMP-Parentl finds that none of its associ@plit-CMP-Children can resolve the ICI, searchgddcal cache
for information on the appropriate CMP (or Split-BMParent). This cache may be updated by querfi@tCR
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using the MC-2 interface or receiving updates ftommMCR over the MC-5 interface, or through Mutttdral
Arrangements.

3. When queried using the MC-2 interface, the MCR oesis to Split-CMP-Parentl that CMP2 is responditne
resolving the ICI.

4. Split-CMP-Parentl sends the request to CMP2.
CMP2 resolves the ICI and sends the result to-8§P-Parentl.
6. Split-CMP-Parentl sends the result to the MCC.

B.3 Code Transfer and Transferred ICI Information U  pdate

This section describes the example flows on catester where an MCP changes the ICI resolutioriceprovider (e.g.,
CMP (or Split-CMP-Child) from one to another andupdating the CMPs (or Split-CMP-Parents) with titaesferred ICI
information after an ICI or an ICI block has beewwaessfully transferred. Code transfers andsteared ICI information
updates can be managed by a local Mobile Code Rggisvia Multi-lateral Arrangements.

Only code transfers between two CMPs and betweerSplit-CMP-Children are described. Code tranfam a donor
CMP (or Split-CMP-Child) to a receiver Split-CMP-ith(or CMP) can be easily derived from the casevben two Split-
CMP-Children by combining the donor Split-CMP-Chédd its Split-CMP-Parent to the donor CMP or bsbaning the
receiver Split-CMP-Child and its Split-CMP-Parenthe receiver CMP.

B.3.1 Code Transfer and Transferred ICI Information ~ Update over MC-5
Interface

This section describes the example flows wherd@® functions, which are instantiated by a localkil® Code Registry,
manage the code transfers and transferred |Clrrdtion updates.

B.3.1.1 Code Transfer Involving CMPs and MCR over M C-5 Interface

B.3.1.1.1 Short Description

This section shows an example information flow vetttre MCR handles the ICI transfer between two CMPsre CMP1 is
the donor CMP, the one losing the ICI, and CMP@ésreceiver CMP, the one gaining the ICI.
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B.3.1.1.2 Flow

MCP CMP1 CMP2 MCR
I .
- 2
- 5 .
- 4
5 »
» 6 R
- 7
B 8
‘ 9
10 .

Figure 14: Example Flow - Code Transfer Involving ®1Ps and the MCR

The MCP informs CMP1 that it wants to transfel@#s) to another CMP.
CMP1 assigns and returns a confirmation tokend¢dMiCP.
CMP1 reports the to-be-transferred ICI(s) and #soeiated confirmation token to the MCR.

The MCR acknowledges the receipt of the information

o 0N PRE

The MCP requests to transfer its ICI(s) to CMP2e MCP provides information on how its ICI (or ITis/are to
be mapped.

6. CMP2 requests code transfer with the to-be-traresfldiCI(s) and the associated confirmation tokethitsinetwork
address to the MCR.

7. The MCR verifies that the confirmation token reeeiin the request from CMP2 matches with that regloy
CMP1 for the to-be-transferred ICI(s) and acknogksithe successful completion of code transfer.

8. CMP2 informs the MCP about the successful compiatiocode transfer.
9. The MCR notifies CMP1 about the successful comptetif code transfer.
10. CMP1 acknowledges the receipt of the notification.

Note: CMP1 can perform step #2 after receivingatienowledgement from the MCR at step #4.

B.3.1.2 Code Transfer Involving Split-CMP-Parents,  Split-CMP-Children and MCR
over MC-5 Interface

B.3.1.2.1 Short Description

This section shows an example information flow vehitre MCR handles the code transfer between twio-GIP-Children
via their Split-CMP-Parents. Split-CMP-Child1tiee donor Split-CMP-Child, and Split-CMP-Child2tie receiver Split-
CMP-Child. Split-CMP-Parentl and Split-CMP-Pageistthe parent of Split-CMP-Child1 and Split-CMRid2,
respectively.
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B.3.1.2.2 Flow

Split- Split- Split- Split-
MCP CMP- CMP- CMP- CMP- MCR
Child1 Parent1 Child2 Parent2
o ? 3
» 4
: a]
7 X ;
N ; L
12
" *
) 12 *
) 13
14
~ 15 »
I h

Figure 15: Example Flow - Code Transfer Involving $lit-CMP-Parents, Split-CMP-Children and the MCR

1.
2.
3.

Noo o &

10.

11.
12.

The MCP informs Split-CMP-Child1 that it wants tansfer its ICI(s) to another Split-CMP-Child.
Split-CMP-Child1 assigns and returns a confirmatizken to the MCP.

Split-CMP-Child1 reports the to-be-transferred K}ldnd the associated confirmation token to SplitPeParentl.
Split-CMP-Parentl reports the to-be-transferreddCand the associated confirmation token to theRMC

The MCR acknowledges the receipt of the information

Split-CMP-Parentl indicates to Split-CMP-Child1ttiidhas reported the code transfer to the MCR.

The MCP requests to transfer its ICI(s) to Spliti@hild2. The MCP provides information on howl{@$ (or
ICIs) is/are to be mapped.

Split-CMP-Child2 requests code transfer with thdéetransferred ICI(s), the associated confirmataken and its
network address to Split-CMP-Parent2.

Split-CMP-Parent2 requests code transfer with ehieet-transferred 1CI(s), the associated confirnmetaken,
identity of Split-CMP-Child2 (e.g., one of the Rimg Prefixes assigned to Split-CMP-Child2) anchigwork
address to the MCR.

The MCR verifies that the confirmation token reeeiun the request from Split-CMP-Parent2 matcheks thiat
reported by Split-CMP-Parentl for the to-be-transf@ ICI(s) and acknowledges the successful conmopletff code
transfer.

Split-CMP-Parent2 informs Split-CMP-Child2 aboué tsuccessful completion of code transfer.
Split-CMP-Child2 informs the MCP about the successbmpletion of code transfer.
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13. The MCR notifies Split-CMP-Parent1 about the sustdsompletion of code transfer.

14. Split-CMP-Parentl acknowledges the receipt of thtéination.

15. Split-CMP-Parentl notifies Split-CMP-Child1 abobetsuccessful completion of code transfer.
16. Split-CMP-Child1l acknowledges the receipt of théifiation.

Note: Split-CMP-Child1 can perform step #2 afeeeaiving the acknowledgement from the Split-CMPeRt at step #6.

B.3.1.3 Transferred ICI Information Update Involvin g CMPs, Split-CMP-Parents and
MCR over MC-5 Interface

B.3.1.3.1 Short Description

After the successful completion of ICI transfele ICR may update those Split-CMP-Parents/CMPsrétative
downloads/updates of transferred ICIs from the MARe update can happen right after the successfapletion of a
transaction to transfer an ICl or a block of ICi&lér at specific times (e.g., every 15 minute®hly one CMP, “CMPi",
and one “Split-CMP-Pn”, are shown to represent¢iobIPs and Split-CMP-Parents that receive downloadstes from
the MCR.

B.3.1.3.2 Flow

Split-
CMPi CMP- MCR
Pn

ha

Figure 16: Example Flow - Transferred ICI Update Involving CMPs, Split-CMP-Parents and the MCR

1. The MCR updates Split-CMP-Pn on the ICls that weaesferred after the last update.
2. Split-CMP-Pn acknowledges the receipt of the update
3. The MCR updates CMPi on the ICIs that were tramsteafter the last update.
4. CMPi acknowledges the receipt of the update.
Note: The update includes any changes to theritdtion associated with the ICls registered at tli&RMhat may be caused

by reasons other than code transfer (e.g., th&SpP-Child (or CMP) disconnected the service tfamsferred ICI
belonging to an MCP and the resolving Split-CMP{€Hsplit-CMP-Parent (or resolving CMP) reports thathe MCR).
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B.3.2 Code Transfer and Transferred ICI Information ~ Update Using
Offline MCR Functions

B.3.2.1 A CMP (or Split-CMP-Child) Is No Longer Ope rational
The transfer of ICIs when a CMP (or Split-CMP-Chilsl no longer operational (e.g., going out of hesk) is accomplished
by:
1. The transfer of all the Routing Prefixes servedhat CMP (or Split-CMP-Child) to a receiver CMP @plit-CMP-
Child).

2. The update of the local cache of all CMPs (or SpMP-Parents of the Split-CMP-Children) with whittte donor
CMP (or Split-CMP-Child and its Split-CMP-ParengchMulti-lateral Arrangements, for interoperability

B.3.2.2 Between Split-CMP-Children Served by the Sa me Split-CMP-Parent

The transfer of ICIs from a Split-CMP-Child to ahet Split-CMP-Child served by the same Split-CMPdnais
accomplished by the Split-CMP-Parent updatingriternal Split-CMP-Child registry cache.

B.3.2.3 Between 2 CMPs or between 2 Split-CMP-Child ren Served by Different Split-
CMP-Parents

The transfer of ICIs between 2 CMPs or betweenIR-SMP-Children served by different Split-CMP-Patg is done in the
following manner after the necessary Multi-latekalangements are in place:

1. First, the Routing Prefix Block for the set of IGtsbe transferred is determined.
2. The receiver CMP (or Split-CMP-Child) provides thenor CMP (or Split-CMP-Child) with the following:
a) The Routing Prefix Block (a contiguous block of $Lto be transferred.
b) The network address of the receiver CMP (or th&-81P-Parent of the receiver Split-CMP-Child).

3. The donor CMP (or Split-CMP-Child), after propettantication, forwards the associated resolutida dantent
of the ICls to be transferred to the receiver CMP3plit-CMP-Child).

4. The receiver CMP (or the Split-CMP-Parent of th&tSpMP-Child) sends updates of the transferred tiagu
Prefix Block to all CMPs and Split-CMP-Parentsdstbusiness arrangements with.

5. (Online) The donor CMP(Split-CMP-Child) does thddwing:

a) Marks each ICI starting with the Routing Prefix Blkoas “Transferred” — cannot be reallocated uhgiyt
expire.
b) Replaces old resolution data content with the ngtwddress provided by the receiver CMP (or Split-
CMP-Parent of the receiver Split-CMP-Child).
When an MCC scans a “ported” ICI:

6. If home CMP (or Split-CMP-Parent) is the receiv@E (or Split-CMP-Parent of the receiver Split-CMPRid),
the ICI will resolve successfully on the home CMP.

7. If home CMP (or Split-CMP-Parent) has a businessngement with the receiver CMP (or Split-CMP-Paddrihe
receiver Split-CMP-Child), the Code will resolvecsassfully on the remote (receiver) CMP (or SpM#&Parent
of the Split-CMP-Child).

8. If home CMP (or Split-CMP-Parent) does not haveisitiess arrangement with the receiver CMP (or -SjMP-
Parent of the receiver Split-CMP-Child), the Codt resolve successfully on the remote (receiveW)RC(or Split-
CMP-Child) after being forwarded through the do@diP (or Split-CMP-Parent of the donor Split-CMP-cihi
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B.4 Reporting

B.4.1 Home CMP (or Split-CMP-Parent) Receives Repo rting Information
from MCC

B.4.1.1 Short Description
The home CMP (Split-CMP-Parent) receives the tragkiogging, accounting and reporting data fromNMEC.

B.4.1.2 Flow

CMP or
MCC Split-CMP-
Parent

[y

Figure 17: Example Flow - MCC Reports to Home CMP ¢r Split-CMP-Parent)
This call flow is based on either event-triggeredime-triggered scheduling.

1. The MCC reports tracking, logging, accounting agplorting data related to user actions on MobileegSaahd their
resolved data to the home CMP (Split-CMP-Parent).

2. The home CMP (Split-CMP-Parent) receives, recordsmocesses (e.g. for providing consolidated risptine
obtained tracking, accounting, logging and repgrtiata.

B.4.2 Home CMP (Split-CMP-Parent) Receives Reportin g Information
from MCC and Sends to Remote CMP (Split-CMP-Parent)

B.4.2.1 Short Description

The home CMP (Split-CMP-Parent) receives the tragkiogging, accounting, and reporting data froeMCC and
forwards it to the resolving CMP (Split-CMP-PareotYthe resolving Split-CMP-Child.

B.4.2.2 Flow
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MCC

CMP1 or
Split-CMP-
Parentl

CMP2 or
Split-CMP-
Parent2

Figure 18: Example Flow - MCC Reports to Home CMP ¢r Split-CMP-Parent), Which Sends the Report to Rerate

CMP (Split-CMP-Parent)

This call flow is based on either event-triggeredime-triggered scheduling:

1. The MCC reports tracking, logging, accounting agplorting data related to user actions on MobileeSaahd their
resolved data to CMP1 (or Split-CMP-Parentl).

2. CMP1 (Split-CMP-Parentl) receives the trackinggliag, accounting and reporting data and may reaadior
process (e.g. for providing consolidated repotts)dbtained data.

3. CMP1 (or Split-CMP-Parentl) forwards the trackitogging, accounting and reporting data to the résglCMP2
or Split-CMP-Parent2 of the resolving Split-CMP-@hiThe time at which CMP1 (Split-CMP-Parentl) fands
the data may be determined by a timer or a policy.

4. CMP2 (Split-CMP-Parent2) receives, records andgsses (e.g. for providing consolidated reportspthtained
tracking, logging, accounting and reporting data.
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Appendix C. Deployment Scenario of the MCR (Informative)

Definition of the MCR component has been signiftbamotivated by an earlier concept of a global if@bode registry.

Global Mobile Code Registry (GMCR) refers to a ssgwconcept of a single entity entrusted by a perti global industry
association (such as, the GSM Association, GS1yatic presumed endorsement by the majority ofedtalders in the
nascent Indirect Code ecosystem) to perform malitke registry services with a global scope. TH#GR service entity
was envisioned to offer commercial grade, SLA-bdckervices including administering the assignmémauting Prefixes,
ensuring their global uniqueness and providing tadk-up for discovery of assigned Routing PrefiXese to
circumstances beyond the control of potential plgs mentioned, the GMCR service concept has atdrialised.
However, depending on the growth rate of the matlde ecosystem, this concept could potentiallptexrelevant again
in future.

Within the MC Enabiler, given the normative defioitiof the MCR component (albeit optional), it ig@aible that critical
elements of the original (albeit non-implemented) @R service concept are being realised with thdayepent of the
following:

» A single root-level Routing Prefix registry admitngtor on a global basis — to be fulfilled by th1® OMNA that
assigns individual or ranges of Routing Prefixestdds of which will be specified in the TS). Howez, OMNA
does not support any data look-up facility for digery of unknown owners of assigned Routing Prefixe

*  Multiple Mobile Code Registries (MCRs) — a collectiof local registries driven by stakeholders tonpote Mobile
Code usage within communities according to geogcaphmarket boundaries. The primary responsiediof the
MCR complement that of the OMNA well, in that theCIR supports granular level of Routing Prefix assignts
with a higher degree of scalability (by sub-all@egtRouting Prefixes based on its acquired ranfi@safixes from
OMNA), and also provides a data look-up facilitgessible by authorised principals (e.g. CMPs oit-SMP-
Parents) for Routing Prefixes in its database.r ffetails of MCR functions, see 5.3.2]

Interconnection between MCRs and any required databynchronisation thereof are subject to business
relationships, details of which are out-of-scop¢haf MC Enabler.
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