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The present document has been produced and approved by the Mobile Edge Computing (MEC) ETSI Industry Specification
Group (ISG) and represents the views of those members who participated in this ISG.
It does not necessarily represent the views of the entire ETSI membership.


�ӯg(�<�u�r����@��qc�6G���
���.�/�J1��G�&�zCڏ4MO9[�Gd�xc��t���������c����DVE�,A{�o��+�{�u�L-��ϡ����s����
���گ���

2 ETSI GS MEC 015 V1.1.1 (2017-10)

Reference
DGS/MEC-0015BandMngtAPI

Keywords
API, bandwidth, management, MEC

ETSI

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

Tel.: +334 9294 42 00 Fax:+33 4 93 65 47 16

Siret N° 348 623 56200017 - NAF 742 C
Association a but nonJucratif\enregistrée alla
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 naot,;bemodified 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 2017.
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


���P�ٖ��Y��o��,ذ�̴,��l�7\��������$��Z譀k��gʥ�kK������˵��U�O�u
�������E��`�F�a��u鳕��T	��c��u��P�1��E1,�4;q�.

3 ETSI GS MEC 015 V1.1.1 (2017-10)

Contents

Intellectual Property RIGNES.... ..ot e e b e 4
0 L= V1V (o RS 4
MoOdal VErDS EMINOIOQY .......ccveieeieieece sttt ettt e e e s re s aeeaesbeeaeesbesreensesaeensessesneenseseeeneensessens 4
1 o0 0L SR 5
2 S = (= (0= S 5
21 NOFMBLIVE FEFEIEINCES .....cutieiitiite ittt ettt sttt h ettt e e besb e ek e s bt e bt e ae e e e s bese e besheeb e e ae e s e eean e besaeebenneennennen 5
2.2 INfOrMELIVE FEFEIENCES. ... ettt e b b bbbt e e e e se e b e s bt eb e et e e e e e se e et e saeebeeneennennens 5
3 [ 1] g 0TS 6
4 YN o] =Y = (] USSR 6
5 L@ Y1 LY 1= SR 6
6 Description of the service (INfOrMELIVE).........cciieeiiiice e sreens 7
6.1 FEFOOUCTION ...ttt b ettt et h bt ekt e st e e e b sh e eb e e bt eh e eb e s Rt eh e e e en b e besn e ke saeebenneennennen 7
6.2 S o1 <o c o [>T | T 1S 7
6.2.1 (1= 0 = | OSSR PR PSR 7
6.2.2 Register to Bandwidth Management SENVICE. ...t eerereenereee e ettt st ereseeeene s 7
6.2.3 Unregister from Bandwidth Management ServiCea . e i sttt eeee 8
6.2.4 Update requested bandwidth requirements on Bandwidth Management'Service..........ccoceoeveveeneienennnne, 8
6.2.5 Get configured bandwidth allocation from Bandwidth Management"Service.........oovvrneneneeneneenees 9
7 (DT = 1Y, oo L= I o S L2 S 9
7.1 INEFOOUCTION ..o 8 e T 07 ettt ettt b bbb et et e b e sn e b saeeb e e e e e eneen 9
7.2 RESOUICE TALA LYPES ... e eveeeeeeeeeeeeetasssue e g iseenee s s dins e i esas b nseesseesseessesnsesnsssssssseesseesensssasssssenssesssenssesnsennessnes 10
721 TNEFOTUCTION. ... e e Tt ettt sttt h et et b et ne e e et sbeeb e e e e e e neen 10
722 TYPE BWINTO ...t 0T fia et 500 b b ettt st bt b e bbbt b et e bt b e b et e b et e b b 10
7.2.3 TYPE: BWINFODEITES. ... it i@ttt bbbttt b bbb 10
8 N o 0 (= T 71 (T o] o S 11
8.1 T gL g0T0 W (oo B g USSP PR UR USROS 11
8.2 Global definitions and reSOUICE SITUCTUNE . ......eivirteriieieeieee ettt et sb et e e sr e bt eae e eneas 11
8.3 Resource: individual bandwidthAOCATON .........ccviiiiiiieeeesee et 12
831 1S o) e P 12
832 RESOUICE AEFTNITION. ... ettt b ettt e bbbt b et e e e e e sb e besbesbe e e enneneea 12
8.33 RESOUICE MELNOOS ...ttt bbbt bbbt bt st et e e e e e sb e besbesbe e e enneneea 12
833.1 L TSR TR 12
8.3.3.2 PU T ettt a ettt e e R At R e eEe e R e Re e eReeReeaeReeEeeeeEeeae e eteete s etenaenteresrennenens 13
8.3.33 L 11 USSR 14
8.3.34 LY TSRO 15
8.3.35 LDt I I R RPRRNS 15
84 Resource: alist of bandwidthAIIOCALIONS..........cc.ocuiiie et ae e beereens 16
84.1 1S o) P 16
84.2 RESOUICE AEFTNMITION ...ttt ettt b et e e et b e sb e b et e aeeseesb e besbesbe e e enneneea 16
843 RESOUICE MELNOOS ...ttt bbbttt b e bt bt he e e e e e e e sb e besbesbe e e enneneea 16
8.4.3.1 L TP 16
8.4.3.2 U TSP 17
8.4.3.3 L 11 USSP 17
8.4.34 LY TSRO 17
8.4.35 LDt I I USRS 18
Annex A (informative): Complementary material for APl utilization ...........ccccoeeeeveevececeeseceene, 19
L 11 (TSP PT PR PRPRPRPRON 20

ETSI


�1�}�C���l�e��Bǖ2�#��������1�7x��-�-��b���_x����	���4{����t!����R�7����j�T�,���L����+���)�ɱV�ɦL�`��}I�v����^��

4 ETSI GS MEC 015 V1.1.1 (2017-10)

Intellectual Property Rights

Essential patents

IPRs essential or potentialy essential to the present document may have been declared to ETSI. The information
pertaining to these essential IPRs, if any, is publicly available for ETSI members and non-members, 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 Palicy, no investigation, including IPR searches, has been carried out by ETSI. No guarantee
can be given as to 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 congtitute an endorsement by ETSI of products, services or organizations associated with those trademarks.

Foreword

This Group Specification (GS) has been produced by ET SI Industry Specification Group (ISG) Mobile Edge
Computing (MEC).

Modal verbs terminology

In the present document "shall", "shall\not"”, "should", isheuld not", "may", "need not", "will", "will not", "can" and
"cannot" areto beinterpreted as described in clause 3.2.af the ETSI Drafting Rules (Verbal forms for the expression of
provisions).

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

The present document focuses on the Bandwidth Management mobile edge service. It describes the related application
policy information including authorization and access control, information flows, required information and service
aggregation patterns. The present document specifies the necessary APl with the data model and data format.

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.

The following referenced documents are necessary for the application of the present:document.
[1] ETSI GS MEC 001: "Mobile Edge Computing (MEC) Terminology ".
2] IETF RFC 2818: "HTTP Over TLS’.
NOTE: Available at https://tools.ietf.org/html/rfc2818.

[3] IETF RFC 5246: "The Transport Layer Security (TLS) Protocol Version 1.2".
NOTE: Available at https://tool sdetf.org/html/rfc5246.

[4] IETF RFC 6749: "The OAuth 2:0 Authorization Framework".
NOTE: Available at https.//tools.ietf.org/html/rfc6749.

[5] IETF RFC 6750: "The OAuth 2.0 Authorization Framework: Bearer Token Usage'".

NOTE: Available at https://tools.ietf.org/html/rfc6750.

[6] ETSI GS MEC 009: "Mobile Edge Computing (MEC); General principles for Maobile Edge
Service APIS".
[7] IETF RFC 7396: "JSON Merge Patch".
2.2 Informative 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.

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 GS MEC 002: "Mobile Edge Computing (MEC); Technical Regquirements".

ETSI
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OpenAPI Specification, Version 2.0, September 8, 2014.

Available at https://github.com/OA|/OpenA Pl -Specificati on/blob/master/versions/2.0.md.

3

Definitions

For the purposes of the present document, the terms and definitions given in ETSI GS MEC 001 [1] apply.

4

Abbreviations

For the purposes of the present document, the abbreviations given in ETSI GS MEC 001 [1] and the following apply:

AP
BW
BWM
BWMS
CDN
HTTP
HTTPS
IETF
JSON
ME
OAl
RAN
REST
RFC
RTT
TLS
URI
uTtC

Application Programming Interface
Bandwidth

Bandwidth Management
Bandwidth Management Service
Content Delivery Network
Hypertext Transfer Protocol
Hypertext Transfer Protocol Secure
Internet Engineering Task Force
Javascript Object Notation

Mobile Edge

Open AP Initiative

Radio Access Network
Representational State Transfer
Request For Comments

Round Trip Time

Transport Layer Security:

Uniform Resource Indicator
Coordinated Universal Time

5

Overview

The present document specifies the Bandwidth Management service (BWMS) API to support the requirements defined
for Mobile Edge Computing in ETSI GS MEC 002 [i.1]. Clause 6 introduces how BWMS can be used by the mobile
edge applications and by the mobile edge platform. It describes the information flows used for BWMS.

Theinformation that can be exchanged over the Bandwidth Management (BWM) API is described in clause 7 which
provides detailed description on all information elements that are used for BWMS.

Clause 8 describes the actual BWM API providing detailed information how information elements are mapped into a
RESTful API design.

Figure 5-1 illustrates the mission of the BWMS, which may optionally run as part of the platform or as an application.
Different applications, whether managing a single instance or several sessions (for example CDN), may request specific
bandwidth requirements (bandwidth size, bandwidth priority, or both) for the whole application instance or different
bandwidth requirements per session. The BWM S may aggregate all the requests and act in a manner that will help
optimize the BW usage.

ETSI
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Figure 5-1: Bandwidth Management service description

6 Description of the service (informative)

6.1 Introduction

Different mobile edge applications running'in paralel on the same mobile edge host may require specific static/dynamic
up/down bandwidth resources, including bandwidth size:and:bandwidth priority. In some cases different sessions
running in parallel on the same application may each.have'specific bandwidth requirements. In addition, sessions driven
by applications running from closer to end user (shorter’RTT) may receive unfair advantage over session driven by
application running from distant locations (outside the RAN). As all these applications and application sessions are
competing over the same shared bandwidth resources, an optional central bandwidth resource allocator service may
exist on the mobile edge platform.

The specific session or mobile edge application will be identified using a set of filters within the resource request.

6.2 Sequence diagrams

6.2.1 General

The following clauses describe how mobile edge applications can use BWMS to update/receive bandwidth information
to/from the ME platform. The sequence diagrams that are relevant for BWMS are presented.

The BWM API enables all registered applications to statically and/or dynamically register for specific bandwidth
allocation per session/application.

This specification of BWM API contains the HT TP protocol bindings for bandwidth management functionality using
the REST architectural style.

6.2.2 Register to Bandwidth Management Service

Figure 6.2.2-1 shows a scenario where a Mobile Edge Application registers to BWMS.

ETSI
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ME App Bandwidth Management Service

1. POST Request registration for BW allocation

.

Create new BW allocation L\]

€ 2. 201 Created with BW Allocation 1D

ME App Bandwidth Management Service

Figure 6.2.2-1: Flow of Mobile Edge Application registration to BWMS

Mobile Edge Application instance registration to BWMS, asillustrated in figure 6.2.2-1, consists of the following steps:

1) Mobile edge application instance sends a request to register to the BWM S with the requested bandwidth
requirements (bandwidth size/priority).

2) BWMSresponds with aregistration and initialization approval.

6.2.3 Unregister from Bandwidth Management Service

Figure 6.2.3-1 shows a scenario where a Mobile Edge Application Instance unregisters from BWMS.

ME App Bandwidth Mapagement Service

A O i

! 1. DELETE Request Unregister8W allacation -

Delete BW allocation B]

I
'_( 2. 204 Mo Content, BW allocation deleted |

ME App Bandwidth Management Service

Figure 6.2.3-1: Flow of Mobile Edge Application unregistering BW allocation from BWMS

Mobile Edge Application Instance unregistering from BWMS, asillustrated in figure 6.2.3-1, consists of the following
steps:

1) Mobile Edge Application Instance sends an unregister request to BWMS.

2) BWMSresponds with an unregistration approval.

6.2.4 Update requested bandwidth requirements on Bandwidth
Management Service

Figure 6.2.4-1 shows a scenario where a Mobile Edge Application I nstance updates its requested bandwidth
reguirements on the BWMS.

ETSI
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ME App Bandwidth Management Service

1. PUT update BW allocation

Update BW allocation L\]

€ 2. 200 0K, Request Processed Successfully

ME App Bandwidth Management Service

Figure 6.2.4-1: Flow of Mobile Edge application updating its requested
bandwidth requirements on BWMS

M obile edge application instance updating its requested bandwidth requirements on BWMS, asillustrated in
figure 6.2.4-1, consists of the following steps:

1) Mobile Edge Application Instance sends a request to update a specific bandwidth allocation on the BWMS.

2) BWMS responds with an update approval.

6.2.5  Get configured bandwidth allocation from Bandwidth Management
Service

Figure 6.2.5-1 shows a scenario where a Mobile Edge'Application Instance-géts its configured bandwidth allocation
from the BWMS.

ME App Bahdwidth Management Service
| - - |
V1. GET BW allocation query <!

| || Get application configured BW accordingly Il\]

I 2,200 OK, Request Processed Successfully with BW allocation details !

ME App Bandwidth Management Service

Figure 6.2.5-1: Flow of Mobile Edge Application getting its configured
bandwidth allocation from BWMS

Mobile Edge Application Instance gets its configured bandwidth from BWMS, asillustrated in figure 6.2.5-1, consists
of the following steps.

1) Mobile Edge Application Instance sends a reguest to get its configured bandwidth allocation on the BWMS.
2) BWMS responds with the BW allocation details.

7 Data Model

7.1 Introduction

The following clauses provide the description of the Data Model.

ETSI
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7.2.1

Introduction

10

Resource data types
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This clause defines data structures to be used in resource representations.

7.2.2  Type: Bwinfo
Table 7.2.2-1: Elements of BwInfo
Element Type Cardinality Description

timeStamp Structure (inlined) 0.1 Time stamp

>seconds Uint32 1 The seconds part of the Time. Time is defined as
Unix-time since January 1, 1970, 00:00:00 UTC

>nanoSeconds Uint32 1 The nanoseconds part of the Time. Time is defined as
Unix-time since January 1, 1970, 00:00:00 UTC

applinslid String 1 Application instance identifier

requestType Enum (inlined) 1 Numeric value (0 - 255) corresponding to specific type of
consumer as following:
0 = APPLICATION_SPECIFIC_BW_ALLOCATION
1 = SESSION_SPECIFIC_BW_ALLOCATION

sessionFilter Structure (inlined) 0..N Session filtering criteria, applicable when requestType is
set‘as SESSION_SPECIFIC_BW_ALLOCATION. Any
filtering criteria shall.define a single session only. In case
multiple sessionsmatch sessionFilter the request shall be
rejected

>sourcelp String 0.1 Source address identity of session (including range)

>sourcePort String 0..N Source port identity of session

>dstAddress String 0..X Destinatiorraddress identity of session (including range)

>dstPort String 0=N Destination port identity of session

>protocol String 0.1 Protocol number

fixedBWPriority Enum 0.4 Indicates the allocation priority when dealing with several
applications or sessions in parallel. Values are not defined
in the present document

fixedAllocation String 1 Size of requested fixed BW allocation in [bps]

allocationDirection String 1 The direction of the requested BW allocation:

00 = Downlink (towards the UE)
01 = Uplink (towards the application/session)
10 = Symmetrical

7.2.3

Type: BwinfoDeltas

Conform to JSON merge patch format and processing rules specified IETF RFC 7396 [ 7], this type represents the
attributes whose value are allowed to be updated with HTTP PATCH method in content format JSON. It shall follow

the indications provided in table 7.2.3-1.

ETSI
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