ETS| EN 303 146-1 V1.3.1 (2018-06)

EUROPEAN STANDARD

Reconfigurable Rgé‘rQ\Syst@mS (RRS)
Mobile Device (MD) mfo@l@qon rgb@els and protocols;
Part 1: Mul;@ @Fo Im@%ace (MURI)

L
éﬂ - 06'}, \,Q«


+���Y��u��A�����C�q�[Q�����s�a���yr[�7^���y�y�g����7���Ċ$�[埨���qa9w�c}2��/�G��x��KoA�=�n���Za�����U��=�����}�*��e�

2 ETSI EN 303 146-1 V1.3.1 (2018-06)

Reference
REN/RRS-0218

Keywords
interface, mobile, SDR

ETSI

650 Route des Lucioles
F-06921 Sophia Antipolis Cedex - FRANCE

Tel.: +334 9294 42 00 Fax;+33 493 6547 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonducratif'enregistrée aJa
Sous-Préfecture de'Grasse*(06) N° 7803/88

Important notice

The-present document.can-be downloaded from:
http://www.etsi:org/standards-search

The present document may be made available in.electronic versions and/or in print. The content of any electronic and/or
print versions of the present document shall notsbemodified without the prior written authorization of ETSI. In case of any
existing or perceived difference in contents \between such versions and/or in print, the only prevailing document is the
print of the Portable Document Format (RDF) version kept on a specific network drive within ETSI Secretariat.

Users of the present document should be aware that the document may be subject to revision or change of status.
Information on the current status of this and other ETSI documents is available at
https://portal.etsi.orq/TB/ETSIDeliverableStatus.aspx

If you find errors in the present document, please send your comment to one of the following services:
https://portal.etsi.org/People/CommiteeSupportStaff.aspx

Copyright Notification

No part may be reproduced or utilized in any form or by any means, electronic or mechanical, including photocopying
and microfilm except as authorized by written permission of ETSI.
The content of the PDF version shall not be modified without the written authorization of ETSI.
The copyright and the foregoing restriction extend to reproduction in all media.

© ETSI 2018.
All rights reserved.

DECT™, PLUGTESTS™, UMTS™ and the ETSI logo are trademarks of ETSI registered for the benefit of its Members.
3GPP™and LTE™ are trademarks of ETSI registered for the benefit of its Members and
of the 3GPP Organizational Partners.
oneM2M logo is protected for the benefit of its Members.
GSM® and the GSM logo are trademarks registered and owned by the GSM Association.

ETSI


7��'���E��P�e���� *�������8��UNM!+�d�������������{����D��`Z���������3r�:��O�P#V<6����W]�%c����M���ԃ��x���"Z��	�V�0V�

3 ETSI EN 303 146-1 V1.3.1 (2018-06)

Contents

Intellectual Property RIGNES.... ..ottt b e b e s 4
0T oo 4
MoOdal VErDS TEMINOIOGY .......ccveieeiieceeie sttt sttt e e s re s be e b e sbeeaeesbesreentesaeenseseesneenseseeeseensesseas 4
1 o0 0L S 5
2 RS L= 110U 5
21 INOTMBLIVE FEFEIEINCES ... vviee et e ettt e ettt e e et e e e et et e e eeaaeessaaeeesseabeeesassaesssbssessssbesssansesessssnesssabenesssensssansneas 5
2.2 INFOIMIBLIVE FEFEIEICES. ... .eeee ettt e ettt e e et e e e et e e s eaae e e s et eeesesaesssbseesssabeeesaseesssassneessabeeesssensssansneas 5
3 DEfiNitions and @DBrEVIALIONS...........cueiiieie it e st s s st e s st e s s ebe e s st e s sbesssabessabeas 6
3.1 [ L1 T (o 1 6
3.2 F N o] oL/ = (o] 1 7
4 111070 [0 (o (o] o SRR 7
5 SYSEEM TARNEITICAION. ...ttt b bbb e et en b ne s 9
51 R0 COMPULES SETUCTUIE........c.eceiitieetit ettt b et b et bt b et b et b st eb s s 9
52 MURI System RequiremMent MaPPDiNg.......c.coereerireiriereeieseseeesse s ss e e e b s s b s b seeneens 10
6 N[0} ¢z (0] =!I 10 To = S R 11
6.1 Notational Tool for Information MOGEl CIasSeS........c 00 i et ee s s ebre e s e sbae e e eanes 11
6.2 Notational TOOl fOr INTErTAtE CIASSES........oooiiuire it ceieee e eeee et e s eiTe e s eaeeessabaeesessbesssesseeessssseessasenessnnes 12
7 Information Model for Radio COMPULEY ... qreattenrerenees i iyt 13
7.1 RAI0 COMPULES ...t 0L AT et 5858 ettt 13
7.2 Class Definitions for Information MoOOel ... ... o s e e e et e e e eae e e s s erreeeean 16
8 1T g £= @< DI= 10 Lo T e S R 22
8.1 [0 (S = o s O Y= A V1= e B A R 22
8.2 AAMINISITALIVE SEIVICES ...vee il e iieeeeeees e e sa ke eeesesteeessssesessberesasstesssasasessssbesesansessssassseesaseesssansesssssens 23
8.2.1 OVErview 0N AAMINISLIEEIVE SEIVICES ... it e et e et e e et e e s ste e e e sbe e s s sbeeesssbaeesssbesesesneeessasbenesan 23
822 MeSSAges fOr AdMiNi Sl atiVE SarVi CES i it ettt reeie sttt sttt sttt bbb et eb e 24
83 ACCESS CONLIOI SEIVICES....ceeiieeeeee s 5 a et e e etete e e ettt eeeeaeeesseaaeassasseessaseeesasaseessseeessasssessessaeesssseessantanesssenas 25
83.1 OVEIVIEW ON ACCESS CONIIOl SEIMICES ... . eeieiieerie e ceeee e s et e e e et eseee e e s s et e e s sssbeeeseaaeessbeeesassaessssssseessassenesas 25
832 Messages fOr ACCESS CONLIOLSEIVICES ......c..oiueeriereeie ettt sttt ettt b et sb e b 25
84 DALA FIOW SEIVICES......ueeiiiietsfihoa iy s eeeeeessteeeseeseessseaseassaseeesaassesssassssessasaeaseasseessassssesssseessssbeeeseassssesasnnesssseneesan 26
84.1 OVEINVIEW ON DELA FIOW SEIVITES ... ceeee ettt eeee ettt e e et e s et e e s s ebe e e s esst e s s seaaneesssbaeesessesssenseessasennesas 26
8.4.2 M eSSagES FOr Data FIOW SEIVICES.......ccieiicecie ettt sttt ettt e te s e s s e s be e teeteeneesneesnes 26
8.5 Class DEfINITIONS FOr INTEITACE. ... ...oii ettt e e e s s e e e e bt e s s seseeesebaeeseenbesessneeesssnrenesan 27
Annex A (informative): Abstract Data DEfiNITIONS........ccooviiiiecee e 29
Annex B (informative): MURI Qualification Methodsfor Validation...........c.ccccevevereieieniencnennnn 33
[ 1S 0] Y PSSP 34

ETSI


d��P}����v�[�V�5��6N���f&�-o�^��v�(0٩<ņ�pgV���Ƥ6���Q���i4��D�"rф��Pc�m93��#i��׼��Ŵ�L�@ο=�2����M䒤�;��i���xJ�

4 ETSI EN 303 146-1 V1.3.1 (2018-06)

Intellectual Property Rights

Essential patents

IPRs essential or potentially essential to normative deliverables may have been declared to ETSI. The information
pertaining to these essential |PRs, if any, ispublicly available for ETSI member s and non-member s, and can be found
in ETSI SR 000 314: "Intellectual Property Rights (IPRs); Essential, or potentially Essential, IPRs notified to ETS in
respect of ETS standards', which is available from the ETSI Secretariat. Latest updates are available on the ETSI Web
server (https://ipr.etsi.org/).

Pursuant to the ETSI IPR Policy, no investigation, including I PR searches, has been carried out by ETSI. No guarantee
can be given asto the existence of other IPRs not referenced in ETSI SR 000 314 (or the updates on the ETSI Web
server) which are, or may be, or may become, essential to the present document.

Trademarks

The present document may include trademarks and/or tradenames which are asserted and/or registered by their owners.
ETSI claims no ownership of these except for any which are indicated as being the property of ETSI, and conveys no
right to use or reproduce any trademark and/or tradename. Mention of those trademarks in the present document does
not constitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This European Standard (EN) has been produced by ET SINTechnical Commiittee Reconfigurable Radio Systems (RRS).

The present document is part 1 of a multi-part deliverable.covering theiMobile Device Information Models and
Protocols, asidentified below:

Part 1:  "Multiradio Interface (MURI)";
Part 2. "Reconfigurable Radio Frequency Interface’(RRFI)";
Part 3:  "Unified Radio Application Interface (URAT)";

Part 4. "Radio Programming Interface (RPI)".

National transposition dates

Date of adoption of this EN: 5 June 2018

Date of latest announcement of this EN (doa): 30 September 2018
Date of latest publication of new National Standard

or endorsement of this EN (dop/e): 31 March 2019
Date of withdrawal of any conflicting National Standard (dow): 31 March 2019

Modal verbs terminology

In the present document “shall”, "shall not", "should", “should not", "may", "need not", "will", "will not", "can" and
"cannot" are to be interpreted as described in clause 3.2 of the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

"must” and "must not" are NOT allowed in ETSI deliverables except when used in direct citation.
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1 Scope

The present document defines an information model and protocol for multiradio interface for reconfigurable mobile
devices. The work is based on the Use Cases defined in ETSI TR 102 944 [i.1], on the system requirements defined in
ETSI EN 302 969 [i.7] and on the radio reconfiguration related architecture for mobile devices defined in ETS

EN 303 095[i.2].

2 References

2.1 Normative references

References are either specific (identified by date of publication and/or edition number or version number) or
non-specific. For specific references, only the cited version applies. For non-specific references, the latest version of the
referenced document (including any amendments) applies.

Referenced documents which are not found to be publicly available in the expected location might be found at
https://docbox.etsi.org/Reference.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

Not applicable.

2.2 Informative references

References are either specific (identified by date of publicati on‘and/or-edition number or version number) or
non-specific. For specific references, only the'citedwersion:applies.-For non-specific references, the latest version of the
referenced document (including any amendments) applies.

NOTE: While any hyperlinksincluded in this clause were valid at the time of publication, ETSI cannot guarantee
their long term validity.

The following referenced documents are not necessary for the application of the present document but they assist the
user with regard to a particular subject area,

[i.1] ETSI TR 102 944:"Reconfigurable Radio Systems (RRS); Use Cases for Baseband Interfaces for
Unified Radio Applications of Mobile Device".

[i.2] ETSI EN 303 095: "Reconfigurable Radio Systems (RRS); Radio Reconfiguration related
Architecture for Mobile Devices'.

[i.3] ETSI EN 303 146-2: "Reconfigurable Radio Systems (RRS); Mobile Device Information Models
and Protocols; Part 2: Reconfigurable Radio Frequency Interface (RRFI)".

[i.4] ETSI TR 102 839: "Reconfigurable Radio Systems (RRS); Multiradio Interface for Software
Defined Radio (SDR) Mobile Device Architecture and Services'.

[i.5] | EEE 1900.4™-2009: "IEEE Standard for Architectural Building Blocks Enabling Network-
Device Distributed Decision Making for Optimized Radio Resource Usage in Heterogeneous
Wireless Access Networks".

[i.6] Recommendation ITU-T X.680: "Information technology - Abstract Syntax Notation One
(ASN.1): Specification of basic notation".

[i.7] ETSI EN 302 969: "Reconfigurable Radio Systems (RRS); Radio Reconfiguration related
Requirements for Maobile Devices'.
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3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, the following terms and definitions apply:
association: logical communication link to a Radio Access Network or a peer equipment

NOTE 1: Typically, some control signalling is necessary to maintain the association. No user data transfer may
occur with only an association present, but a data flow may be established into an association for this
purpose.

NOTE 2: Peer equipment is any communication counterpart of a reconfigurable mobile device. It can be reached by
establishing alogical communication link (i.e. an association) between the reconfigurable mobile device
and peer equipment.

channel: designated part of the information transfer capability having specified characteristics, provided at the user
network interface

NOTE: Itisthe over-the-air wireless propagation channel which is used to convey an information signal from
transmitter to receiver. This definition is specified in ETSI EN 303 095 [i.2].

communication serviceslayer: layer related to communication services supporting generic applications

NOTE: A communication services layer supports generic applications likenternet access. In the present
document, it consists of Administrator, Mohility Pelicy Manager (MPM), Networking stack and Monitor.

link: connecting one location to another through a given Radio Access Fechnology for the purpose of transmitting and
receiving digital information

NOTE: Eachlink isconveyed over agiven Channel.

Radio Application (RA): software which enforces the generation of the transmit RF signals or the decoding of the
receive RF signals

NOTE 1: The Software is executed on a particularradio platform or an RVM as part of the radio platform.
NOTE 2: RAs might have different forms'of-representation. They are represented as:

" source codes including Radio Library calls of Radio Library native implementation and Radio HAL
cals,

L] IRsincluding Radio Library calls of Radio Library native implementation and radio HAL calls;
L] executable codes for a particular radio platform.
radio computer: part of mobile device hardware working under ROS control and on which RAs are executed

NOTE: A radio computer typically includes programmable processors, hardware accel erators, peripheras, etc. RF
part is considered to be part of peripherals.

Radio Control Framework (RCF): control framework which, as a part of the OS, extends OS capabilitiesin terms of
radio resource management

NOTE: RCFisacontrol framework which consists of Configuration Manager (CM), Radio Connection Manager
(RCM), Flow Controller (FC) and Multiradio Controller (MRC). The Resource Manager (RM) is
typically part of OS.

reconfigurable mobile device: mobile device with radio communication capabilities providing support for radio
reconfiguration

NOTE: Reconfigurable Mobile Devicesinclude but are not limited to: Smartphones, Feature Phones, Tablets, and
Laptops.

ETSI
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3.2

For the purposes of the present document, the following abbreviations apply:

ASN.1
BLER
CM
CsL
FC

ID

IR
MD
MDRC
MPM
MRC
MURI
oS
RA
RAN
RAP
RAT
RCF
RCM
RF
RM
ROS
RPI
RRFI
SINR
SW
TCP/IP
UML
URA
URAI

Abbreviations

Abstract Syntax Notation One
BLock Error Rate
Configuration Manager
Communication Services Layer
Flow Controller
IDentification

Intermediate Representation
Mobile Device

Mobile Device Reconfiguration Class
Mobility Policy Manager
MultiRadio Controller
MUItiRadio Interface
Operating System

Radio Application

Radio Access Network

Radio Application Package
Radio Access Technology
Radio Control Framework
Radio Connection Manager
Radio Frequency

Resource Manager

Radio Operating System
Radio Programming Interface

Reconfigurable Radio Frequency interface

Signal to Interference plus Noise Ratio
SoftWare

Transmission Control Pretocol/Internet’Protocol

Unified Modeling Language
Unified Radio Applications
Unified Radio Application Interface

ETSI EN 303 146-1 V1.3.1 (2018-06)

4

Introduction

A reconfigurable MD is capable of running multiple radios simultaneously and of changing the set of radios by loading
new Radio Application Package (RAP). All Radio Applications (RAS) are called Unified Radio Applications (URAS)
when they exhibit a common behaviour from the reconfigurable MD's point of view in ETSI EN 303 095 [i.2]. In order
to run multiple URAS, the reconfigurable MD will include Communication Services Layer (CSL), Radio Control
Framework (RCF), Radio Platform and 4 sets of interfaces for their interconnection.

ETSI


��h�^����Ye��TD4��k_�j,���d��P��0ǖ�M�͵b��"�d�J�	W����^f����o���)�Ra���-�D��gC�>��|C����&s��G���X�{N����	�N�#����O]C

8 ETSI EN 303 146-1 V1.3.1 (2018-06)

Download — e—

Request
RadioApp Az
Store = ST R g
Communication Services Layer
Mobility 5
e Administrator Policy Nas"’:fs Monitor
Radin ‘Manager

Radio S —— = _| _ Multiradio Interface

Application (MURI)

Package Radio Control Framework = e
w Control
r Radio Unified Radio

Connection r——=——=—=-=-=-" * Application Interface

(URAI)

Radio Programming
Interface (RPI)

Reconfigurable Radio
Frequency Interface

(RRFI)

Radio Application -
. X,
Provider

Reconﬁgl;rai)lé MD
Figure 4.1: Four.sets ofinterfaces for Reconfigurable MD
Figure 4.1 illustrates the Reconfigurable MD architecture with.the 4 sets of interfaces, i.e.:
. MURI for interfacing CSL and RCF which isthe'scope of the present document;
. RRFI for interfacing URA and RF Transceiver in ETSI TS 103 146-2 [i.3];
. URAI for interfacing URA and RCFin'ETSI TR 102 839 [i.4];

. RPI for allowing an independent and uniform production of RAsin ETSI TR 102 839 [i.4].

The present document defines MURI.

ETSI
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Figure 4.2: UML class diagram-for Radio-Computer interfaces

Figure 4.2 illustrates UML class diagram for Radio Computer-interfaces. The reconfigurable MD may be seen asa
Radio Computer where individual URAs are-engineered as software entitiesin ETSI EN 303 095 [i.2].

The present document is organized as follows:
. clause 5 describes the system identification;
. clause 6 describes the notational tool-for.defining both information model classes and interface classes;
. clause 7 describes the information model for radio computer; and
e  clause 8 describes the interface definition.

While UML is used for defining the information model and protocol related to MURI, other modeling languages could
be used aswell.

5 System ldentification

5.1 Radio Computer Structure

Figure 5.1 illustrates how CSL and RCF interact with each other using MURI.

ETSI
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Reconfigurable Mobile Device
€SIt

Administrative Access Control Data Flow
Services Services Services

Administrative Access Control Data Flow
Services Services Services

@ MURI
@

RCF
Radio Computer &

Figure 5.1: Interconnection between CSL and RCF using MUR{for Reconfigurable MD

Asshown infigure 5.1, MURI supports 3 kinds of services;
e  Administrative Services

These services are used by some device configuration applicationd:e. Administrator which isincluded in the CSL, to
(un)install anew URA into the Reconfigurable MD and create/delete an instance of the URA. Installation and loading
may take place both at device start-up time to set up the-network connection as well as during run-time, whenever
reconfiguration of available URAs is needed. MURI..doeshot make any assumption on how and when the mobile device
will detect the need of the reconfiguration.

. Access Control Services

These services are used by the MPM to.maiftain the user policies and preferences related to the usage of different
RATs and to make a selection between them. Modelling of such preferences and selection algorithms is not in the scope
of the present document; however, the MURI specification covers the information exchange of RAT selection decisions
between CSL and RCF. The preferences themselves may originate either locally from applications or end user settings
aswell asin adistributed manner from network operator or from a cognitive radio management framework.

o Data Flow Services
These services are used by the networking stack of the Reconfigurable MD, such as the TCP/IP stack. Therefore data
flow services represent the set of (logical) link layer services, which are provided in a uniform manner regardless of
which URAs are active.

The Communication Services Layer (CSL) and Radio Control Framework (RCF) are defined in ETSI EN 303 095 [i.2].
5.2 MURI System Requirement Mapping

The Radio Computer components above described shall support the MURI system requirements shown in table 5.1 and
described in clauses 6.1 and 6.2 of ETSI EN 302 969 [i.7].

ETSI
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Table 5.1: Mapping of Radio Computer Components to
the system requirements described in ETSI EN 302 969

Entity/Component/Unit

System Requirements

[i.7]

Comments

Administrator

R-FUNC-RAT-01

The requirement is described in clause 6.1.1 of [i.7].

R-FUNC-RA-01

The requirement is described in clause 6.2.1 of [i.7].

R-FUNC-MDR-01

The requirement is described in clause 6.4.1 of [i.7].

R-FUNC-MDR-02

The requirement is described in clause 6.4.2 of [i.7].

R-FUNC-MDR-03

The requirement is described in clause 6.4.3 of [i.7].

Mobility Policy Manager

R-FUNC-RAT-01

The requirement is described in clause 6.1.1 of [i.7].

R-FUNC-RAT-04

The requirement is described in clause 6.1.4 of [i.7].

R-FUNC-RA-03 The requirement is described in clause 6.2.3 of [i.7].
Networking Stack R-FUNC-RAT-05 The requirement is described in clause 6.1.5 of [i.7].
R-FUNC-RA-04 The requirement is described in clause 6.2.4 of [i.7].

Configuration Manager

R-FUNC-RAT-01

The requirement is described in clause 6.1.1 of [i.7].

R-FUNC-RAT-02

The requirement is described in clause 6.1.2 of [i.7].

R-FUNC-RA-01

The requirement is described in clause 6.2.1 of [i.7].

R-FUNC-MDR-01

The requirement is described in clause 6.4.1 of [i.7].

R-FUNC-MDR-02

The requirement is described in clause 6.4.2 of [i.7].

R-FUNC-MDR-03

The requirement is described in clause 6.4.3 of [i.7].

Radio Connection Manager

R-FUNC-RAT-01

The requirement is described in clause 6.1.1 of [i.7].

R-FUNC-RAT-02

The requirement is described in clause 6.1.2 of [i.7].

R-FUNC-RAT-03

The requirement is described in clause 6.1.3 of [i.7].

R-FUNC-RAT-04

Thérequirement is déscribed in clause 6.1.4 of [i.7].

R-FUNC-RAT-06

The requirement istdescribed in clause 6.1.6 of [i.7].

R-FUNC-RA-03

The requirementis described in clause 6.2.3 of [i.7].

Flow Controller

R-FUNC-RAT-01

The requirement’is described in clause 6.1.1 of [i.7].

R-FUNC-RAT-03

The requirement is described in clause 6.1.3 of [i.7].

R-FUNC-RAT-05

The requirement is described in clause 6.1.5 of [i.7].

R-FUNC-RAT=06

The_réquirement is described in clause 6.1.6 of [i.7].

R-FUNC-RA=04

The requirement is described in clause 6.2.4 of [i.7].

6 Notational Tools

6.1

Notational Tool for:information Model Classes

Table 6.1 shows a template for defining information model classesin IEEE 1900.4™-2009 [i.5]. Each information
model classis defined in clause 7.2 in accordance with the template shown in table 6.1.

NOTE:

are possible and are not excluded.
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