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Disclaimer

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.
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Intellectual Property Rights

IPRs essential or potentially 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 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 Palicy, no investigation, including IPR 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.

Foreword

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

Modal verbs terminology

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

"must" and "must not" are NOT allowed in ETSI deliverables except whenwused in direct citation.

ETSI


դm�����.\a�9���۱�� R������Q��ْ~*>-:9�l��â[����C�f���ޙ�����|��������JbljTjR�(_��鮙6]҇)E�w-)'+!7��
�[��F�'�3�

7 ETSI GS MEC 012 V1.1.1 (2017-07)

1 Scope

The present document focuses on the Radio Network Information mobile edge service. It describes the message flows
and the required information. The present document al so specifies the RESTful API with the data model.

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 6749: "The OAuth 2.0 Atthorization Framewark" .

NOTE: Available at https://tools.ietf.org/html/fc6749:

[3] IETF RFC 6750: "The OAuth 2.0-Authorization Framework: Bearer Token Usage'".
NOTE: Available at https://tools.ietf.org/htmil/rfc6750;

[4] IETF RFC 5246: "The Transport L'ayer Security (TLS) Protocol Version 1.2".
NOTE: Available at https://tools.ietf.org/html/rfc5246.

[5] IETF RFC 2818: "HTTP:Over TLS".
NOTE: Available at https://tools.ietf.org/html/rfc2818.

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’.
[i.2] ETSI GS MEC 003: "Mobile Edge Computing (MEC) Framework and reference architecture”.
[i.3] ETSI TS 136 413:"LTE; Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1

Application Protocol (SLAP) (3GPP TS 36 413)".

[i.4] ETSI TS 123 401: "LTE; General Packet Radio Service (GPRS) enhancements for Evolved
Universal Terrestrial Radio Access Network (E-UTRAN) access (3GPP TS 23.401)".
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[i.5] ETSI TS 136 214: "LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer;
Measurements (3GPP TS 36 214)".

[i.6] ETSI GSMEC 011: "Mobile Edge Computing (MEC) Mobile Edge Platform Application
Enablement".

[i.7] ETSI TS 136 331:"LTE; Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource
Control (RRC); Protocol specification (3GPP TS 36.331)".

[i.8] ETSI GS MEC 009: "Mobile Edge Computing (MEC) General principles for Mobile Edge Service
APIs'.

[i.9] OpenAPI Specification.

NOTE 1. Available at https://github.com/OA1/OpenAPI-Specification.

NOTE 2: OpenAPI Specification version 2.0 isrecommended as it is the official release at the time of publication.
[i.10] Protocol Buffers Language Specification.

NOTE 1. Available at https://devel opers.google.com/protocol -buffers.

NOTE 2: Protocol Buffers Version 3 Language Specification is recommended as it isthe official release at thetime
of publication.

3 Definitions and abbreviations

3.1 Definitions

For the purposes of the present document, theiterms.and definitions givenin ETSI GS MEC 001 [1] apply.

3.2 Abbreviations

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

3GPP 34 Generation Partnership Project
AP Application Programming I nterface
ECGI E-UTRAN Cell Global Identifier
E-RAB E-UTRAN Radio Access Bearer
E-UTRAN Evolved Universal Terrestrial Radio Access Network
GTP GPRS Tunnelling Protocol

GTP-U GPRS Tunneling Protocol-User plane
GW Gateway

HTTP Hypertext Transfer Protocol
HTTPS HTTPover TLS

IE Information Element

IP Internet Protocol

JSON Javascript Object Notation

MCC Mobile Country Code

MMEC MME Code

MNC Mobile Network Code

OAl Open API Initiative

PLMN Public Land Mobile Network

QCl Quality Class Indicator

QoS Quiality of Service

RAB Radio Access Bearer

REST Representational State Transfer
RFC Request For Comments

RNI Radio Network Information

RNIS Radio Network Information Service

ETSI
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RSRP Reference Signal Received Power
RSRQ Reference Signal Received Quality
SGW Serving Gateway
TEID Tunnel End Point Identifier
TLS Transport Layer Security
TMSI Temporary Mobile Subscriber Entity
UE User Equipment
URI Uniform Resource Indicator
uTC Coordinated Universal Time

4 Overview

The present document specifies the Radio Network Information API to support the requirements defined for Mobile
Edge Computing in ETSI GSMEC 002 [i.1].

Clause 5 introduces how Radio Network Information Service (RNIS) may be used by the mobile edge applications and
by the mobile edge platform. It describes the information flows used for RNI.

The information that can be exchanged over the RNI API is described in clause 6 which provides detailed description
on al information elements that are used for RNI.

Clause 7 describes the actual RNI API providing detailed information how information elements are mapped into a
RESTful API design.

3 Description of the service (informative)

5.1 RNIS service introduction

Mobile Edge Computing allows running.the mobile edge applications at the edge of the network where the environment
is characterized by low latency, proximity, high bandwidth:and exposure to location and up-to-date radio network
information. The information on current radio conditions are shared via the mobile edge platform over Radio Network
Information Service.

Radio Network Information Service (RNIS).is asservice that provides radio network related information to mobile edge
applications and to mobile edge platforms:-The Radio Network Information Service is available for authorized mobile
edge applications and is discovered over the Mpl reference point [i.2]. The granularity of the radio network information
may be adjusted based on parameters such as information per cell, per User Equipment, per QCI class or it may be
requested over period of time. Typical information that may be provided islisted as follows:

. up-to-date radio network information regarding radio network conditions;
. measurement information related to the user plane based on 3GPP specifications;

. information about UEs connected to the radio node(s) associated with the mobile edge host, their UE context
and the related radio access bearers;

. changes on information related to UES connected to the radio node(s) associated with the mobile edge host,
their UE context and the related radio access bearers.

The Radio Network Information may be used by the mobile edge applications and platform to optimize the existing
services and to provide new type of services that are based on up to date information on radio conditions. An example
of mobile edge application that uses radio network information to optimize current servicesis video throughput
guidance. In throughput guidance a radio analytics mobile edge application uses services of Mobile Edge Computing to
provide the backend video server with a near real-time indication on the throughput estimated to be available at the
radio downlink interface in the next time instant. The throughput guidance radio analytics application computes
throughput guidance based on the required radio network information it obtains from a mobile edge service running on
the mobile edge host ETSI GSMEC 002 [i.1].
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Radio Network Information may be also used by the mobile edge platform to optimize the mobility procedures required
to support service continuity.

Radio Network Information may cater for a wide range of use cases, where certain mobile edge application requests a
single piece of information using a simple request-response model while other mobile edge applications subscribe to
multiple different notifications regarding information changes. It is reasonable to assume that for simple queries the
RESTful methods are used. However there may be cases where the frequency of updatesis so high and the amount of
information is so large that RESTful methods do not scale anymore. In addition, there may be aspects of one-to-many
communications, which cannot be efficiently addressed by RESTful interfaces. For those cases, the Radio Network
Information may be provided over the message broker of the mobile edge platform. The present document does not
specify the actual protocol for a message broker but rather addresses the interoperability aspects by defining stage 2
level definitionsto different message types of RNI and by defining the message types in JSON and Protobuf format
together with the present document. A mobile edge application queries information on a message broker via the
transport information query procedure as defined in ETSI GS MEC 011 [i.6]. In addition, the transport information may
be pre-provisioned to the mobile edge application via configuration.

The following clauses describe how the service consumers interact with the Radio Network Information Service over
RNI API to obtain contextual information from the radio access network. The sequence diagrams that are relevant for
Radio Network Information are presented.

5.2 Sequence diagrams

521 Introduction

The service consumers communi cate with the Radio Network I nfermation Service over RNI API to get contextual
information from the radio access network. Both the mohile edge application and mobile edge platform may be service
consumers. Radio Network Information may be provided by both the mabilé edge platform and the mobile edge
application.

The Radio Network Information API supports both queries and subseriptions (pub/sub mechanism) that are used over
the RESTful API or over the message broker-of the' mobile edge platform. A message broker is not specified in detail in
the present document, but the sequencediagrams and message types that are used over a message broker are defined.
For RESTful architectural style, the present document defines the HT TP protocol bindings.

5.2.2 Sending a request for:RAB information

Figure 5.2.2-1 shows a scenario where the service consumer (e.g. a mobile edge application or a mobile edge platform)
sends arequest to receive acell level Radio’Access Bearer information from the cells that are associated with the
requested mobile edge application instance. The response contains information on usersin the cells such as the
identifiers of the cells, the identifiers associated to UEs in the cells and information on their E-RABS, consisting of the
QCI and QoS information.

service consumer RNIS

' 1. GET.../rab_info _ |

>

' .2.200 OK (Rablnfo) !

Service consumer RNIS

Figure 5.2.2-1: Flow of service consumer requesting Radio Access Bearer information

A service consumer requesting Radio Access Bearer information, asillustrated in figure 5.2.2-1, consists of the
following steps:

1)  Service consumer sends a GET request to the resource representing the RAB information. The request contains
amobile edge application instance identifier as an input parameter.
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2)  RNISresponds with "200 OK" with the message body containing the Rablnfo.

5.2.3 Sending a request for PLMN information

Figure 5.2.3-1 shows a scenario where the service consumer (e.g. mobile edge application or mobile edge platform)
sends a query to receive cell level PLMN information related to specific mobile edge application instance. The response
contains information on cells that are associated with the requested instance of a mobile edge application.

Figure 5.2.3-1: Flow of service consumer requesting PLMN information

A service consumer requesting PLMN information, asillustrated in figure 5.2.3-1, consists of the following steps:

1) Service consumer sendsa GET request to the resource representing the PLIMN information. The request
contains a mobile edge application instance identifier<as’an input parameter:

2)  RNISrespondswith "200 OK" with the message body-contai ning-the Plmninfo associated with the requested
mobile edge application instance.

5.2.4  Sending a request for.S1:.bearer information

With the S1 bearer information acquired from the RNI S, the:service consumer (e.g. the mobile edge application or the
mobile edge platform) for example optimizes the relocation of‘maobile edge applications, or uses the acquired
information for managing the traffic rules for the related application instances. Figure 5.2.4-1 shows a scenario where
the mobile edge application or the mobile edge platform sends a query to receive the S1 bearer information.

seryice consumer RNIS

AKX AV

! 1. GET .../s1_bearer_info _ !

Service consumer RNIS

Figure 5.2.4-1: Flow of service consumer requesting S1 bearer information

Requesting S1 bearer information, asillustrated in figure 5.2.4-1, consists of the following steps:
1) Service consumer sendsa GET request to the resource representing the S1 bearer information.

2)  RNISresponds with "200 OK" with the message body containing the S1 bearer information.
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5.2.5 REST based subscribe-notify model

5.2.5.1 Subscribing to RNI event notifications

To receive notifications on selected RNI events, the service consumer creates a subscription to certain specific RNI
event that is available at RNIS. Figure 5.2.5.1-1 shows a scenario where the service consumer uses REST based
procedures to create a subscription for RNI event notifications.

senvice consumer RMIS

I

1

The service consumer |
wants to receive RN [
notifications |
1

1

1

1

1

1

1

POST .../subscriptions/{subscriptionType } ({MNotificationSubscription})

¢ 201 Created ({NotfficationSubscription})

senice consumer RMIS

Figure 5.2.5.1-1: Flow of subscribing to the RNI event notifications

Subscribing to the RNI event notifications, asillustrated-infigure 5.2.5.1-1; consists of the following steps.

When the service consumer wants to receive notifications-about the RNI évents, it creates a subscription to the RNI
event notifications:

1) The service consumer sends a POST reguiest with the'message body containing the { NotificationSubscription}
data structure to the resource representing the RNI-subscription type of interest. The variable
{subscriptionType} is replaced with the subscription type specified for different RNI event subscriptions as
specified in clause 7.7.2. The variable { NotificationSubscription} is replaced with the data type specified for
different RNI event subscriptions as specified'in clauses 6.3.2 through 6.3.9 , and it defines the subscribed
event, the filtering criteria and the address where the service consumer wishes to receive the RNI event
notifications.

2) RNISsends"201 Created" response with the message body containing the data structure specific to that RNI
event subscription. The data structure contains the address of the resource created and the subscribed RNI
event type.

5.25.2 Receiving notification on expiry of RNI event subscription

RNIS may define an expiry time for the RNI event subscription. In case expiry timeis used, the time will beincluded in
the { NotificationSubscription} data structure that isincluded in the response message to the subscription. Prior the
expiry, RNIS will also send a notification to the service consumer that owns the subscription.

Figure 5.2.5.2-1 shows a scenario where the service consumer receives a subscription expiry notification for the existing
subscription.
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service consumer RNIS

|
1

The subscription
expiry time is
approaching. RNIS
sends a notification

_ 1. POST .../callback_ref (ExpiryNotification) |

}.2. 204 No Content >

Service consumer RNIS

Figure 5.2.5.2-1: Flow of RNIS sending a notification on expiry of the subscription

Sending a notification on expiry of the subscription, asillustrated in figure 5.2.5.2-1 consists of the following steps. If
RNIS has defined an expiry time for the subscription, RNIS will send a notification prior the expiry:

1) RNISsendsaPOST request to the callback reference address included by the service consumer in the
subscription request. The POST request contains a data structure ExpiryNotification.

2)  Service consumer sendsa”204 No Content” response.

5253 Updating subscription for RNI event notifications

Figure 5.2.5.3-1 shows a scenario where the service consumer:needs to.update an existing subscription for a RNI event
notification. The subscription update is triggered e.g.-by the:heed to.change the existing subscription, or due to the
expiry of the subscription.

service consumer RNIS

I
1

The serice consumer
needs to update the
existing subscription

1. PUT .../subscriptions/{subscriptionType}/{subscriptionld} ({NotificationSubscription})

< 2:.200 OK ({NotificationSubscription))

service consumer RNIS

Figure 5.2.5.3-1: Flow of service consumer updating subscription for RNI event notifications

Updating subscription for RNI event notifications, asillustrated in figure 5.2.5.3-1, consists of the following steps.

When the service consumer needs to modify an existing subscription for RNI event notifications, it can update the
corresponding subscription as follows:

1)  Service consumer updates the subscription resource by sending a PUT request to the resource containing all
the subscriptions of the specific subscription type with the modified data structure specific to that RNI event
subscription.

2)  RNISreturns"200 OK" with the message body containing the accepted data structure specific to that RNI
event subscription.
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