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Capability exchange signaling techniques provide orientation sensor 10~
information from UESs to network servers. The orientation sensor
information describes a device’s support for orientation sensor
capabilities, or a current orientation state of the device. Based on such
information, a multimedia server provides different encoded versions of
multimedia content for different device orientation modes supported by
the device. The server may also adapt, dynamically and in real-time,
media capture or transcode parameters for creating content tailored (i.e.,
optimized) for the device’s current orientation mode, or for its various
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Kykenevyyden vaihdon signalointitekniikat antavat
suuntautuneisuussensorin informaatiota kayttajalaitteilta
verkkoservereille. Suuntautuneisuussensorin informaatio esittaa
laitetukea suuntautuneisuussensorin kyvykkyyksille, tai laitteen nykyisen
suuntautuneisuuden tilaa. Sellaiseen informaatioon perustuen
multimediaserveri antaa multimediasisallon erilaisia koodattuja versioita
laitteen tukemille erilaisille laitesuuntautuneisuuden moodeille. Serveri
voi my0s sovittaa, dynaamisesti ja reaaliaikaisesti, mediakuvaus- tai
vaihtokoodausparametreja raataldidyn (eli optimoidun) sisallén
muodostamiseksi laitteen nykyisen suuntautuneisuuden moodille, tai sen
erilaisille valisuuntautuneisuuden ftiloille ja spatiaalisille sijainneille.
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DEVICE ORIENTATION CAPABILITY EXCHANGE SIGNALING
AND
SERVER ADAPTATION OF MULTIMEDIA CONTENT
IN RESPONSE TO DEVICE ORIENTATION

BACKGROUND INFORMATION

The growth of multimedia services, including streaming and conversational
services, drives improved mobile broadband technologies and standards. High
consumer demand for multimedia services coupled with developments in media
compression and wireless network infrastructures provide opportunities for
enhancing the multimedia service capabilities of cellular and mobile broadband
systems. The service capabilities are typically enhanced by delivering high quality
of experience (QoE) to the consumers while ensuring ubiquitous access to video
content and services from any location, at any time, with any device type and
technology. To enable delivery of multimedia content with high QoE in a ubiquitous
fashion, technologies and standards support various mobile devices and to provide
media handling procedures and session management protocols tailored for various
device classes and capabilities.

Mobile devices frequently include an orientation sensor that indicates the
device orientation with respect to a reference such as gravitational pull or other
orientation references. Software applications executed on these devices have used
the device orientation information to determine the device orientation mode or state,
and adjust device functions according to detected orientation modes. For example,
mobile-device software applications often rotate video content displayed on a user
interface display to portrait or landscape mode based on the detected orientation
mode of the device. Therefore, mobile devices used to display real-time video
communication content often rely on orientation sensors to determine, independently
of a server that provides the content, whether to rotate and align the received content
for display according to the detected device orientation mode.

Capability exchange signaling (or simply, capability signaling) enables

multimedia content servers to provide a wide range of devices with content tailored
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for the particular client mobile device (called user equipment, or simply, UE) that is
requesting the content. Capability signaling is a standardized function for servers
that may employ one or more streaming service standard types, including the Third
Generation Partnership Project (3GPP) packet switched streaming service (PSS),
dynamic adaptive streaming over HTTP (DASH), and integrated multimedia
subsystem (IMS) based PSS and multimedia broadcast and multicast service
(MBMS) (abbreviated as IMS PSS MBMS). For example, capability signaling is
standardized in 3GPP TS 26.234, “Transparent end-to-end packet switched streaming
service (PSS); Protocols and codecs”; 3GPP TS 26.247, “Transparent end-to-end
packet switched streaming service (PSS); Progressive download and dynamic
adaptive streaming over HTTP (3GP-DASH)”; and in 3GPP TS 26.237, “IP
Multimedia Subsystem (IMS) based Packet Switch Streaming (PSS) and Multimedia
Broadcast/Multicast Service (MBMS) User Service; Protocols.”

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of PSS components performing capability exchange
signaling, according to one embodiment.

FIG. 2 is a graph in Resource Description Framework (RDF) notation showing
a device capability profile for PSS and IMS PSS MBMS streaming services,
according to one embodiment.

FIG. 3 is a high-level block diagram of a DASH client device and a server for
DASH-based streaming multimedia content adapted according to device orientation,
according to one embodiment.

FIG. 4 1s a block diagram showing in detail the DASH client and server of FIG.

FIG. 5 is a high-level block diagram of a Real-time Streaming Protocol (RTSP)
client device and a server for RTSP-based streaming multimedia content adapted
according to device orientation, according to one embodiment.

FIG. 6 is a message-flow control diagram showing session initiation protocol
(SIP)-based service discovery using subscribe and notification messages in an
IMS PSS MBMS streaming service, according to one embodiment.

FIG. 7 is a block diagram of an information handling system implementing

capability signaling and multimedia adaptation, according to one embodiment.
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FIG. 8 is an isometric view of an information handling system of FIG. 7,

according to a mobile tablet computer embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

This disclosure describes capability exchange signaling techniques that provide
orientation sensor information from UEs to network servers. The orientation sensor
information describes a device’s support for orientation sensor capabilities, or a
current orientation state of the device, according to some embodiments. For
example, a multimedia content server obtains information that a client UE includes
an orientation sensor. Based on such information, the server provides different
encoded versions of multimedia content for different device orientation modes
supported by the device. The server may also adapt, dynamically and in real-time,
media capture or transcode parameters for creating content tailored (i.e., optimized)
for the device’s current orientation mode, or for its various intermediate orientation
states and spatial positions. These techniques provide the server an opportunity to
adapt content on the network side and facilitate an improved client experience.

The techniques described in this disclosure may be used for both two-
dimensional (2D) and three-dimensional (3D) video applications, as well as for other
network services that accept from UE control inputs based on the UE orientation
sensor information. For example, in the case of 2D video content, portrait and
landscape video view angles (or intermediate viewing angles therebetween) may be
used by the server to create or identify specific video content streams that have been
encoded for display at the supported viewing angles. For 3D video content, different
viewing angles relative to a reference (such as gravitational pull) or changes in
spatial position of the device provide orientation information that may be used to
adapt (e.g., transcode or control video capture camera equipment) content based on
device orientation.

FIG. 1 illustrates an example of a capability exchange signaling system 100 for
PSS. A mobile terminal 110 (or UE 110) describes 115 to a PSS server 112 its
identity by including in an HTTP request a model type and manufacturer, a URL for
locating a device capability profile, or other identifying information. The server 112
then requests 125 a corresponding device capability profile from a device profile

server 130, which stores device capability profiles 135 that each list capabilities of a
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particular mobile terminal type. The server 112 receives 140 the corresponding
profile and matches 145 multimedia content tailored to the device 110 according to
information obtained from the device capability profile that indicates supported
orientation modes. Selected multimedia content is then streamed 150 to the device
110 using a streaming protocol such as HTTP or RTSP.

During the set-up of a streaming session, the server 112 uses information in the
device capability profile to provide the mobile terminal 110 with compatible
multimedia content. Therefore, the server 112 is also referred to as a remote media
content server 112, media server 112, web server 112, or the like. In other words,
server 112 obtains via a network, information describing the capabilities of a mobile
terminal, which the server 112 uses to determine media content stream(s) to
provision to the connecting terminal. For instance, the server 112 could compare the
playback capabilities and features of the mobile terminal to identify multiple
available variants of a media stream that are compatible with the connecting
terminal. The terminal 110 can then request an identified stream. In some
embodiments, servers use the device capability profile to select or create a session
description protocol (SDP) file (in the context of PSS or IMS PSS MBMS) or
media presentation description (MPD) metadata file (in the context of DASH), which
identifies streams tailored for the capabilities of the connecting terminal 110.

FIG. 1 also schematically illustrates a network environment 160 in accordance
with various embodiments. The network environment 160 includes the UE 110
wirelessly coupled with a radio access network (RAN) 168. The RAN 168 includes
an enhanced node base station (eNB) 172 configured to communicate with the UE
110 via an over-the-air (OTA) interface. The RAN 168 may be part of a third
generation partnership project (3GPP) long-term evolution (LTE) advanced network
and may be referred to as an EUTRAN. In other embodiments, other radio access
network technologies may be utilized.

The UE 110 may communicate with the remote media server 112 through the
RAN 168. While the eNB 172 is shown communicating directly with network enti-
ties via the RAN 168, it will be understood that the communications may flow
through a number of intermediate networking components, e.g., switches, routers,
gateways, or other network devices, in various embodiments. For example, in some

embodiments, the RAN 168 may be coupled with a core services network (CSN) that
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communicatively couples the RAN 168 with a larger network, e.g., a wide area
network, of which the media server 112 may be considered a part.

While FIG. 1 describes the network environment as a wireless communication
network, other embodiments may be used in other types of networks, e g., wire-line
networks. It may be understood that other network environments in which
embodiments of the present invention may be employed may include additional,
fewer, or different components than those explicitly shown in the example depicted
in FIG. 1. For example, embodiments of the present invention employed in a wire-
line network, may have the media server 112 and the UE 110 communicating with
one another without the RAN 168.

FIG. 2 shows an example of metadata information 200 included in a device
capability profile for PSS and IMS PSS MBMS services. A device capability
profile is an electronic document file that includes metadata information in an
extensible markup language formatted according an RDF schema, as specified in the
World Wide Web Consortium (W3C) Recommendation: “RDF Vocabulary
Description Language 1.0: RDF Schema”, http:/www.w3.org/TR/2004/RECrdf-
schema-20040210/, February 2004. The device capability profile RDF document
follows the structure of the Composite Capabilities/Preference Profiles (CC/PP),
which is a vocabulary extension of the RDF, as specified in W3C Recommendation:
“Composite Capability/Preference Profiles (CC/PP): Structure and Vocabularies
1.0”, http://www.w3.0rg/TR/2004/REC-CCPP-struct-vocab-20040115/, January
2004). In some embodiments, the device capability profile is a User Agent Profile
(UAProf), which is an application of CC/PP that is concerned with describing
capability and preference information specific to wireless devices. In other words,
UAProfs—specified in the Open Mobile Alliance: “User Agent Profile Version 2.0,
February 2006—include a vocabulary of attributes that have values used to specify
UE capabilities and preferences.

FIG. 2 shows an example set of attribute names, permissible values, and
semantics. As noted above, such information can be used by content providers (e.g.,
sever 112) to produce or provide content appropriately formatted for the client de-
vice, according to certain embodiments described herein. A “[TerminalHardware]”
component metadata field 210, for example, indicates that UE 110 is capable of

displaying color content 220 at four bits per pixel 230, and supports adaptive
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streaming 240. Other attributes of interest during device capability signaling (not
shown) as specified in the aforementioned TS 26.234 standard, may include (but are
not limited to) the following parameters: pre-decoder buffer size; initial buffering
period; decoder capability; display properties, such as screen size, resolution, bit
depth, or other properties, adaptation support of streaming methods including RTSP,
HTTP, or others; QoE support; reporting support for extended Real-time Transport
Protocol (RTP) Control Protocol (abbreviated RTCP); fast content switching support;
as well as supported RTP profiles and Session Description Protocol (SDP) attributes.

A PSS or IMS PSS MBMS server obtains a description of the specific
capabilities of the mobile terminal, i.e., the device capability description. For PSS
and IMS PSS MBMS services parsing orientation capabilities, the UAProf
vocabulary is substantially reused and an additional service-specific vocabulary is
defined to facilitate server-side content negotiation for streaming. In some
embodiments, the PSS vocabulary includes device capability exchange signaling
attributes for “Orientation” and “DefaultOrientation.” Tables 1 and 2 below show
respective examples for “Orientation” and “DefaultOrientation” attributes included
in the “[PssCommon]” component metadata field 250 (FIG. 2) of the PSS base
vocabulary specified in TS 26.234.
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Attribute
Name

Orientation

Attribute Def-
inition

List of different device orientation states supported by the
client

Component PssCommon
Type Literal (Bag)
Legal values | “Portrait”, “Landscape”, “Seascape,” and other values (in-
cluding intermediate viewing angles) supported by UE
Resolution Append
Rule
Example <QOrientation>
Usage <rdf.:Bag>
<rdf:li>Portrait</rdf:li>
<rdf:li>Landscape</rdf:li>
<rdf:li>Seascape</rdf:li>
</rdf:Bag>
</Orientation>
Table 1
Attribute DefaultOrientation
Dame

Attribute Def-
inition

Default device orientation to be taken as reference for con-
tent production/selection

Component PssCommon

Type Literal

Legal values | “Portrait”, “Landscape”, “Seascape,” and other values (in-
cluding intermediate viewing angles) supported by UE

Resolution Locked

Rule

Example <DefaultOrientation>Landscape</DefaultOrientation>

Usage

Table 2
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In some embodiments, default and current orientation capabilities are defined

for both capture and render/display. For example, four attributes defined for the

PSSCommon component of the PSS vocabulary as follows: two attributes lists of

different device orientation modes supported by the client for capturing and display;

and two other attributes provide information for the default device orientation for

capturing and display. The default device orientation may be used when an orienta-

tion sensor is disabled or not present. An example syntax for these four attributes is

as follows:

Attribute
Dame

OrientationModesCapture

Attribute Def-
inition

List of different device orientation modes supported by the
client for capturing

Component PssCommon

Type Literal (Bag)

Legal values | “Portrait’, “Landscape”, “Seascape,” and other values (in-
cluding intermediate viewing angles)

Resolution Append

Rule

Example < OrientationModesCapture >

Usage <rdf.Bag>

<rdf:li>Portrait</rdf:li>
<rdf:li>Landscape</rdf:li>
</rdf.Bag>
</ OrientationModesCapture >

Table 3
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Attribute
Dame

OrientationModesDisplay

Attribute Def-
inition

List of different device orientation modes supported by the
client for rendering and display

Component

PssCommon

Type

Literal (Bag)

Legal values

“Portrait”, “Landscape”, “Seascape,” and other values (in-
cluding intermediate viewing angles)

Resolution Append
Rule
Example < OrientationModesDisplay >
Usage <rdf:Bag>
<rdf:li>Portrait</rdf:li>
<rdf:li>Landscape</rdf:li>
</rdf.Bag>
</ OrientationModesDisplay >
Table 4
Attribute DefaultOrientationCapture
Dame

Attribute Def-
inition

Default device orientation for capturing based on the
installation of the camera sensor (if orientation sensor is
disabled or not present)

Component PssCommon

Type Literal

Legal values | “Portrait”, “Landscape”, “Seascape,” and other values (in-
cluding intermediate viewing angles)

Resolution Locked

Rule

Example <DefaultOrientationCapture> Portrait

Usage

</DefaultOrientationCapture>

Table 5
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Attribute DefaultOrientationDisplay
Dame

Attribute Def- | Default device orientation for rendering and display (if
inition orientation sensor is disabled or not present)

Component PssCommon

Type Literal

Legal values | “Portrait”, “Landscape”, “Seascape,” and other values (includ-
ing intermediate viewing angles)

Resolution Locked

Rule

Example < DefaultOrientationDisplay > Portrait
Usage

</DefaultOrientationDisplay>

Table 6

In some embodiments, it may be possible that the set of orientation modes may
also include further modes that enable rotation of displayed images at intermediate
angles (e.g., angles between 90-degree orientation modes) based on the orientation
changes of the device. For example, OrientationModesCapture and
OrientationModesDisplay attributes defined above may also include additional legal
values that define intermediate orientation position angles in a granular fashion.
Thus, two additional attributes may be used to characterize the capabilities of the
device orientation sensor and facilitate orientation-awareness of the device commen-
surate with the angular granularity at which the device sensor can detect orientation
changes during capture or during rendering/display. Examples of such attributes are

as follows:
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Attribute
Dame

OrientationAngularGranularityCapture

Attribute Def-
inition

Number of equally-spaced angular granularity levels in a 90
degree interval at which the device sensor can detect
orientation changes during capture

Component PssCommon

Type Number

Legal values | Integer values between 1 and 8

Resolution Locked

Rule

Example <QOrientationAngularGranularityCapture>2

Usage </OrientationAngularGranularityCapture>
Table 7

Attribute OrientationAngularGranularityDisplay

Dame

Attribute Def-
inition

Number of equally-spaced angular granularity levels in a 90
degree interval at which the device sensor can detect
orientation changes during rendering and display

Component PssCommon

Type Number

Legal values | Integer values between 1 and 8
Resolution Locked

Rule

Example < OrientationAngularGranularityDisplay >2
Usage </ OrientationAngularGranularityDisplay >

Table 8

In these examples of Tables 7 and 8, the highest possible angular granularity

for detection of orientation changes was assumed to be 11.25 degrees, and hence the




PRH 05 -08- 2013

20135811

10

15

12

attribute value is limited to integer values between 1 and 8 that represent eight inter-
mediate positions between to 90-degree orientation modes (e.g., between landscape
and portrait). In other embodiments, however, greater or fewer levels of granularity
may be enabled by more advanced orientation sensor capabilities. Thus, the attrib-
utes of Tables 7 and 8 could also include a higher (or lower) maximum number of
legal intermediate values than the eight values specified above.

In some embodiments, attributes of Tables 7 and 8 are combined to
characterize the orientation-awareness of the device for both capture and

rendering/display. For example, such an attribute may be defined as follows:

Attribute OrientationAngularGranularity

Dame

Attribute Def- | Number of equally-spaced angular granularity levels in a 90

inition degree interval at which the device sensor can detect
orientation changes during both capture and
rendering/display

Component PssCommon

Type Number

Legal values | Integer values between 1 and 8

Resolution Locked

Rule

Example < OrientationAngularGranularity>8
Usage </OrientationAngularGranularity>

Table 9

In another embodiment, an attribute may be defined to identify the number of
capture cameras on the terminal—typically more than the value of one would
indicate that the device has both a front-facing and a back-facing camera, which
might be beneficial for orientation-aware adaptations. Two cameras are typically
included in a terminal, however, the maximum number of cameras is assumed as 4 in

the embodiment below. Other examples are also possible.
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Attribute
Dame

NumOfCameras

Attribute Def-
inition

Number of cameras on the device

Component PssCommon

Type Number

Legal values | Integer values between 1 and 4
Resolution Locked

Rule

Example <NumOfCameras>2

Usage </NumOfCameras>

Table 10

In another embodiment, an attribute may be defined to indicate whether the

device supports horizontal mirroring, 1.e., horizontal flipping of image after rotation.

This attribute may be used for some devices that capture a horizontally-mirrored

image due to image-sensor configuration. Therefore, when a server knows that the

receiving client supports horizontal mirroring (based on the capability exchange

signaling suggested below), the server can provide media that compensates for the

mirroring. The horizontal mirroring attribute may include the following syntax:
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Attribute HorizontalMirroringSupport
Dame

Attribute Def- | If the device is orientation-aware, this attribute indicates
inition whether it also supports horizontal mirroring, i.e., flipping of
image after rotation based on sensor configuration

Component PssCommon

Type Literal

Legal values | “Yes”, “No”

Resolution Locked

Rule

Example <HorizontalMirroringSupport>No
Usage </HorizontalMirroringSupport>

Table 11

Referring back to FIG. 1, the device profile server 130 provides device
capability profiles to the PSS server 112 in response to an HTTP request 125
message. In some embodiments, the mobile terminal 110 may supplement the
identity signaling provided by server 130 with extra attributes or overrides for
attributes defined in its default device capability profile. This additional information
exchange 1s denoted as profile difference (ProfDiff) exchange signaling, which
temporarily allows for adjusting the attributes of the device capability profile. In one
example, such a temporary adjustment may be triggered by user preferences, e.g., if
the user for a particular session would like to receive mono sound even though the
terminal is capable of processing and producing stereo sound.

In some embodiments, a terminal manufacturer or a software vendor maintains
device profile server 130 and updates the profiles 135 with device capability profiles
for its UE products. In other embodiments, a dedicated operator manages device
profile server 130 for its subscribers and enables the subscribers to make user
specific updates to the profiles 135. The device profile server 130 may also be
hosted on server hardware shared with the multimedia content server 112, in some

embodiments.
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A multimedia adaptation method based on the device capability exchange
signaling of orientation sensor capabilities of the terminal includes two components.
First, the client device signals to the server information indicating whether the client
has an orientation sensor and what orientation modes are supported, e.g., portrait,
landscape, seascape, or other intermediate states (Table 1). In addition, the client
device may also temporarily override the DefaultOrientation (Table 2) attribute by
signaling the current device orientation by a ProfDiff exchange signaling. Second,
the server considers the orientation sensor support signal from the client device and
provides different encoded versions of the content in formats best suited for the
different possible device orientation modes (more generally called, orientation states,
viewing angles, or simply, orientations). Moreover, if the server also controls the
capture processes for the content production/preparation, it may instruct the camera
unit to capture and compress multiple copies of the same content best suited for the
different possible device orientations. For example, a user streaming a football game
could reposition UE 110 to indicate that a camera should zoom in and isolate a
particular football player on the football field. The server may also dynamically
perform transcoding on-the-fly in order to match the content to the current device
orientation.

The above-mentioned multimedia adaptation method based on device
orientation may be used for pull-based streaming and push-based streaming
paradigms. An example for pull-based streaming is DASH. Examples of push-based
streaming include PSS and IMS PSS MBMS services based on respective RTSP
and session initiation protocol (SIP).

FIG. 3 shows a high-level server-client interaction 300 in the context of DASH.
In this context, a server 310 may receive 320 device capability exchange signaling
from a client device 330 in order to obtain the various supported device orientation
states. The device capability signaling 320 may also include the DefaultOrientation
attribute (Table 2), which indicates the device orientation in the absence of any
further signaling from the client 330. A set of device orientations and corresponding
content information are signaled 340 to the client 330 in an MPD metadata file. The
client player then monitors the current device orientation state and requests the
corresponding versions of content specified in the MPD file that is tailored for the

current device orientation. Moreover, when retrieving an MPD with HTTP, the
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client 330 may include device orientation information in the GET request, including
any temporary adjustments to the device orientation based on ProfDiff (current
device orientation may be different from the default device orientation). Thus, the
HTTP server 310 delivers an optimized MPD 340 to the UE 330.

FIG. 4 shows a DASH-enabled adaptive streaming network 400 including
client 330 that obtains multimedia services from web server 320 (FIG. 3), which in
turn serves the multimedia content from a web or media server 414 on which the
multimedia content is stored. The web/media server 414 receives the multimedia
content via audio/video input 416, which may be a live input stream or previously
stored media content, wherein the media is streamed to the client 410. Web/media
server 414 may include a media encoder 424 to encode the media content to a
suitable format, and media segmenter 426 to split the input media content into a
series of fragments or chunks suitable for streaming. Client 410 may include a web
browser 418 to interact with web server 412 and a media decoder/player 420 to
decode and render the streaming multimedia content.

In some embodiments, the client 410 opens one or several TCP connections to
one or several standard HT TP servers or caches. The client 410 then retrieves an
MPD (metadata) file providing information on the structure and different versions of
the media content stored in the web/media server 414, including, for example,
different bitrates, frame rates, resolutions, codec types, and other information
specified in the DASH MPD data model standard ISO/IEC 23009-1: 2012(E). The
MPD is used to convey the HTTP URL of each segment and associated metadata
information to map segments into the media presentation timeline. The client 410
requests new data in chunks using HTTP GET or partial HTTP GET messages to
obtain smaller data segments (HTTP GET URL(FRAGI REQ), FRAGMENT 1,
HTTP GET URL(FRAGi REQ), FRAGMENT}?) of the selected version of media file
with individual HTTP GET messages which imitates streaming via short downloads
as shown in FIG. 4. The URL of the HTTP GET message tells the web server 412
which Segment or Segments the client is requesting. As a result, the web browser
418 pulls the media from web server 412 Segment by Segment (or Sub-Segment by
Sub-Segment based on byte range requests).

FIG. 5 shows a high-level server-client interaction 500 in the context of push-

based streaming (PSS and IMS PSS MBMS). In this context, a server 510 receives
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from a client 520 capability exchange signaling information 530 and adapts the
content based on device orientation. In a push-based model, the server 510 selects a
content version among stored content versions, or it dynamically transcodes the
content based on the current device orientation and streams the content to the client
520. Session-related metadata is provided 540 to the client 520 in session
description protocol (SDP) that describe the device orientation information
associated the streamed content.

In the PSS service, the client 520 typically sends the device orientation
information in a RTSP DESCRIBE message to the server 510. This message may
also include the DefaultOrientation attribute (Table 2), indicating the device
orientation in the absence of any further signaling from the client 520. Additionally,
ProfDiff signaling is used to temporarily adjust the device capability profile when the
current device orientation is different from the default device orientation. PSS
content servers supporting capability exchange can also receive device orientation
information from the client in any other subsequent HTTP or RTSP requests.

In the IMS PSS MBMS service, the client 520 can send device orientation
information in a SIP SUBSCRIBE message to the IP Multimedia (IM) Core Network
(CN) Subsystem during service discovery, which then forwards the message to the
Service Discovery Function (SDF). For example, FIG. 600 shows a device
orientation message exchange 600 between UE 610 (the same as or interchangeable
with UE 110), IM CN subsystem 620, and SDF 630. The IM CN subsystem 620 and
the SDF 630 may be part of a core network domain that interfaces with the access
network domain, e.g., the RAN 168 (FIG. 1).

A SIP SUBSCRIBE message 640 may also include a default device orientation
attribute, indicating the device orientation in the absence of any further signaling
from the client 610. The SDF 630 determines the proper service discovery
information, e.g. according to the capabilities of the UE 610, for a user’s profile
(Personalized Service Discovery). The SDF 630 sends a SIP NOTIFY message 650
to the UE 610 that includes service discovery information for the IM CN subsystem
620, which relays the SIP NOTIFY message 650 back to the UE 610. Each message
relay is acknowledged with a SIP OK message. This messaging framework enables
optimized service discovery utilizing the device orientation information in PSS and

MBMS user services. Subsequently, during the IM Subsystem (IMS) session, the
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UE 610 may also use SIP signaling to indicate updates, including any temporary
adjustments to the device orientation based on ProfDiff, i.e., if the current device
orientation is different from the default device orientation. Updates are signaled by
refreshing the subscription through further SIP SUBSCRIBE messages including the
current device orientation information.

FIG. 7 shows a block diagram of an information handling system 700 capable
of implementing device orientation capability exchange signaling and server
adaptation of multimedia content in response to device orientation, in accordance
with one or more embodiments. Information handling system 700 of FIG. 7 may
tangibly embody one or more of any of the network elements of network 100 as
shown in and described with respect to FIGS. 1, 3, 4, or 5. For example, information
handling system 700 may represent the hardware of client 110, media server 112, or
device capability sever 130, with greater or fewer components depending on the
hardware specifications of the particular device or network element. For example, as
UE, the system 700 typically would include an orientation sensor. Although the
information handling system 700 represents one example of several types of
computing platforms, the information handling system 700 may include more or
fewer elements and/or different arrangements of elements than shown in FIG. 7.

The information handling system 700 includes one or more processors such as
processor 710 and/or processor 712, which may include one or more processing
cores. The one or more of processors 710, 712 may couple to one or more memories
716 and/or 718 via memory bridge 714, which may be disposed external to the
processors 710, 712, or at least partially disposed within one or more of the
processors 710, 712. The memory 716 and/or memory 718 may include various
types of semiconductor-based memory, for example, volatile type memory and/or
non-volatile type memory. The memory bridge 714 may couple to a graphics system
720 to drive a display device (not shown) coupled to the information handling system
700.

The information handling system 700 may further include an input/output (I/O)
bridge 722 to couple to various types of /O systems. I/O system 724 may include,
for example, a universal serial bus (USB) type system, an Institute of Electrical and
Electronics Engineers (IEEE) 1394 type system, or the like, to couple one or more

peripheral devices to the information handling system 700. A bus system 726 may
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include one or more bus systems such as a peripheral component interconnect (PCI)
express type bus or the like, to connect one or more peripheral devices to the
information handling system 700. A hard disk drive (HDD) controller system 728
may couple one or more hard disk drives or the like to the information handling
system 700, for example, Serial ATA type drives or the like, or, alternatively, a
semiconductor-based drive comprising flash memory, phase change, and/or
chalcogenide-type memory or the like. A switch 730 may be utilized to couple one
or more switched devices to the I/O bridge 722, for example, Gigabit Ethernet type
devices or the like. Furthermore, as shown in FIG. 7, information handling system
700 may include a radio-frequency (RF) transceiver 732 comprising RF circuits and
devices coupled to one or more antennas 734 for wireless communication with other
wireless communication devices and/or via wireless networks such as the
transmission system 400 of FIG. 4. Where the information handling system includes
multiple antennas 734, the RF receiver 732 may implement multiple-input, multiple-
output (MIMO) communication schemes, although the scope of the claimed subject
matter is not limited in this respect. An example embodiment of an information
handling system in the context of a UE is shown in and described with respect to
FIG. 8, below.

FIG. 8 is an isometric view of an information handling system 700 of FIG. 7,
embodied as a cellular telephone, smartphone, a tablet-type device, or the like. The
system 700 includes the client 110 of FIG. 1, and it implements device orientation
capability exchange signaling and initiates server adaptation of multimedia content in
response to device orientation. The information handling system 700 may include a
housing 810 having a display 812 which may include a touch screen 814 for
receiving tactile input control and commands via a finger 816 of a user and/or via a
stylus 818 to control one or more processors 710 or 712. The housing 810 may
house one or more components of the information handling system 700, for example,
one or more processors 710, 712, one or more of memory 716, 718, or transceiver
732. The information handling system 700 further may optionally include a physical
actuator area 820, which may include a keyboard or buttons for controlling
information handling systems via one or more buttons or switches. The information
handling system 700 may also include a port or slot 822 for receiving non-volatile

memory such as flash memory, for example, in the form of a secure digital (SD) card
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or a subscriber identity module (SIM) card. Optionally, the information handling
system 700 may further include one or more speakers 823 and microphones 824, and
a connection port for connecting the information handling system 700 to another
electronic device, dock, display, battery charger, and so on. In addition, the
information handling system 700 may include a headphone or speaker jack 828 and
one or more cameras 830 on one or more sides of the housing 810. The system 700
includes an internal orientation sensor 840. It should be noted that the information
handling system 700 of FIGS. 7 and 8 may include more or fewer elements than
shown, in various arrangements.

It will be understood by skilled persons that many changes may be made to the
details of the above-described embodiments without departing from the underlying
principles of the invention. Therefore, the scope of the present invention should be

determined only by the following claims.
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CLAIMS

1. A user equipment (UE) configured to wirelessly communicate with a
remote media content server and initiate capability exchange signaling, the UE
comprising:

an orientation sensor (840);

a display device;

a radio-frequency transceiver (732),

a processor (710; 712) operably coupled to the radio-frequency transceiver; and

a memory (716; 718) operably coupled to the processor, the memory storing
instructions that configure the processor to:

transmit to the remote media content server or a device profile server, via the
radio-frequency transceiver, information initiating capability exchange signaling of
device orientation capabilities of the UE, the device orientation capabilities of the UE
including a list of predetermined orientation positions that correspond to orientation
information provided by the orientation sensor;

characterised in that the processor is further configured to:

receive from the remote media content server a manifest file describing
multiple versions of the video content configured for playback on the display device,
the multiple versions of video content including versions adapted for the predeter-
mined orientation positions; and

select, for streaming or download delivery, based on a current orientation state

of the UE, a version of the video content described in the manifest file.

2. The UE of claim 1, in which the manifest file comprises a media
presentation description (MPD) file (340), and in which the instructions further
configure the processor to:

provide the information initiating capability exhange signaling to the remote
media content server with a hypertext transfer protocol (HTTP) POST message;

request from the remote media content server the MPD file via an HTTP GET
message;

receive from the remote media content server the MPD file; and

request the selected version of the video content from the remote media content
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server using dynamic adaptive streaming over HTTP (DASH).

3. The UE of claim 1, in which the instructions further configure the
processor to:

transmit to the remote media content server a request for the selected version of
the video content, in which the selected version of the video content corresponds to
the current orientation state of the UE; and

receive from the remote media content server a session description protocol
(SDP) file for delivery of the selected version of the video content according to a
delivery protocol selected from a group comprising;:

streaming the video content according to a real-time streaming protocol
(RTSP),

communicating the video content using dynamic adaptive streaming over
HTTP (DASH), and

downloading the video content over HTTP or File Delivery over Unidirectional
Transport (FLUTE) protocol; and

receive from the remote media content server the selected version of the video

content that is identified in the SDP file.

4, The UE of claim 3, in which the remote media content server includes
an [P multimedia subsystem (IMS) based packet switched streaming service, in
which the information initiating capability exhange signaling is included in a session
initiation protocol (SIP) SUBSCRIBE messabe, and in which the instructions further
configure the processor to:

transmit the SIP SUBSCRIBE message to an Internet Protocol Multimedia

Core Network subsystem during service discovery.

5. The UE of claim 1, in which the device orientation capabilities of the
UE include a device orientation capability selected from a group comprising video
display device orientation modes, video capture device orientation modes, video
display device orientation angles, video capture device orientation angles, a boolean-
valued indicator having values indicating whether the UE is responsive to changes in

orientation, default device orientation for rendering and display, default device
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orientation for capture, number of equally-spaced angular granularity levels in a 90
degree interval at which the orientation sensor is configured to detect orientation
changes during both video capture and display, number of cameras associated with

the UE, and horizontal mirroring support.

6. A method of controlling delivery of streaming or download of
multimedia content from a server to a user equipment (UE) client over a wireless
network, the method comprising:

initiating capability exhange signaling, the capability exhange signaling
providing the server with information indicative of device orientation capability of
the client to interpret video orientation information from the server according to
device orientation modes supported at the client;

characterised by further comprising:

receiving from the server, in response to the information, a metadata file
identifying a version of the multimedia content that is available for streaming or
downloading to the client and is configured for an orientation mode of a display
device of the client;

determining an orientation mode of the display of the client; and

streaming or downloading via the wireless network, the version of the
multimedia content that is identified in the metadata file and selected based on a
physical orientation of the client, wherein the wireless network employs at least one
of packet switched streaming service (PSS), integrated multimedia subsystems (IMS)
based PSS, and multimedia broadcast and multicast service MBMS

(IMS_PSS MBMS).

7. The method of claim 6, wherein the client comprises a mobile device
and the information includes mobile device identity information that identifies the
mobile device by model, wherein the server comprises a PSS server, and wherein the
initiating comprises

initiating a device capability profile exchange between the PSS server and a
device profile server that stores device capability profiles of multiple mobile device
models, a device capability profile including a list of predetermined device

orientation modes supported by the client.
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8. The method of claim 6, further comprising:
dynamically switching between streams of the multimedia content based on

changes to the physical orientation of the client.

9. The method of claim 6, in which the metadata file comprises a session
description protocol (SDP) file for delivery of the multimedia content according to a
delivery protocol selected from a group comprising:

streaming the multimedia content according to a real-time streaming protocol
(RTSP),

delivering the multimedia content using dynamic adaptive streaming over
HTTP (DASH), and

downloading the multimedia content over HTTP or File Delivery over

Unidirectional Transport (FLUTE) protocol.

10. The method of claim 6, in which the metadata file comprises a media
presentation description (MPD) file for streaming the multimedia content according

to dynamic adaptive streaming over HTTP (DASH).

11. One or more computer-readable media having instructions that, when
executed, cause a media content server to:

receive, via a communication network, a device orientation attribute that
includes a list of device orientation positions supported by a client terminal of a
wireless communication network, the device orientation positions relevant for
streaming or download of video content over a transport protocol supported by a
packet switched streaming service application on the client terminal;

adapt video content based on the device orientation attribute through one or
more processes including content selection, capture, compression, and transcoding
operations;

characterised by further causing the media content server to:

generate a session description or metadata file to establish a streaming or
download session based on the device orientation attribute; and

deliver the adapted video content and the generated session description or
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metadata file to the client terminal.

12. The one or more computer-readable media of claim 11, wherein the list
comprises a list of one or more orientation positions that respectively correspond to

one or more device orientation modes supported by the client terminal.

13. The one or more computer-readable media of claim 11, wherein the
transport protocol is selected from a group comprising:
a real-time transport protocol (RTP); and

a hypertext transport protocol (HTTP).

14. The one or more computer-readable media of claim 11, wherein the
session description or metadata file is a session description protocol (SDP) file for
delivery of the video content selected from a group comprising:

streaming the video content according to a real-time streaming protocol
(RTSP),

streaming the video content using dynamic adaptive streaming over HTTP
(DASH), and

downloading the video content over HTTP or File Delivery over Unidirectional
Transport (FLUTE) protocol, or a media presentation description (MPD) file for
DASH.

15. The one or more computer-readable media of claim 11, wherein the
instructions, when executed, further cause the media content server to:
transcode the video content or convert a format of the video content based on

the device orientation attribute.

16. The one or more computer-readable media of claim 11, wherein the
device orientation attribute is received from a device profile server via the
communication network, and wherein the client terminal comprises a user equipment

(UE).

17. A user equipment (UE) configured for coordination of video orientation
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in a third generation partnership project (3GPP) network, the UE comprising:

a network interface to communicate with a packet-switched streaming service
(PSS) server through a radio access network (RAN) of the 3GPP network;

characterised by further comprising a PSS client to:

signal, through the network interface, a capability of the PSS client to interpret
video orientation information;

receive, through the network interface from the PSS server, a session
description protocol (SDP) file, the SDP file including current video orientation
information indicating a current orientation of video received from the PSS server;
and

rotate the video received from the PSS server based on the current orientation

indicated in the current video orientation information.

18. The UE of claim 17, wherein the PSS client is further configured to
execute a capability exchange with the PSS server, the capability exchange including
at least one of the capability of the PSS client to interpret the video orientation
information and a capability of the client to display the video based on the video

orientation information.

19. The UE of claim 18, wherein the capability exchange further includes
an indication of a granularity of rotation angles provided by the UE, and wherein the
indication of the granularity is selected from a group comprising:

a lower granularity corresponding to 90-degree rotation modes, and

a higher granularity corresponding to a plurality of equally-spaced angular

granularity levels within a 90 degree interval.

20. The UE of claim 17, wherein the PSS client is further configured to:
rotate the video received from the PSS server, and
after rotating the video, horizontally flipping the video based on the current

orientation indicated in the current video orientation information.

21. The UE of claim 17, further comprising:

one or antennas for wireless communications with at least one of a wireless
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communication device and a wireless network; and
at least one of a speaker, a microphone, a connection port, a keyboard, a touch

screen, a battery, and a memory port.

22. One or more computer-readable media having instructions that, when
executed, cause a media content server to:

perform packet-switched streaming service (PSS) capability exchange with a
user equipment (UE) through a third generation partnership project (3GPP) network,
the PSS capability exchange specifying device capability attributes for coordination
of video orientation;

select, based on the PSS capability exchange, content comprising a first
orientation of an image;

characterised in that it further causes the media content server to:

signal, in a session description protocol (SDP) file and a real-time transport

protocol (RTP), the first orientation of the image to the UE.

23. The one or more computer-readable media of claim 22, wherein the
instructions, when executed, further cause the media content server to:

receive an indication of a change in a current orientation of the UE;

in response to the indication of the change in the current orientation of the UE,
select content at the server comprising a second orientation of the image; and

signal to the UE the second orientation of the image.

24, The one or more computer-readable media of claim 22, wherein the
instructions, when executed, further cause the media content server to:

receive, from the PSS capability exchange through the 3GPP network, a device
orientation attribute that includes a list of one or more device orientation positions,
supported by the UE, relevant for video that can be included in a 3GPP file format
file and handled by a packet switched streaming service application on the UE; and

deliver content to the UE based on the device orientation attribute,

wherein the list of one or more device orientation positions includes an
indication of a default orientation mode and a current orientation mode indicated by

an orientation sensor of the UE.
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Patenttivaatimukset

1. Kayttajalaite (UE), joka on konfiguroitu langattomasti kommunikoimaan
etdisen mediasisaltdserverin kanssa ja aloittamaan kykenevyyden vaihtosig-
naloinnin, joka kayttolaite kasittaa:

suuntautuneisuuden sensorin (840);

nayttolaitteen;

radiotaajuisen lahetinvastaanottimen (732);

prosessorin (710; 712), joka on toiminnallisesti kytketty radiotaa-
juiseen vastaanottimeen; ja

muistin (716, 718), joka on toiminnallisesti kytketty prosessoriin;
ja mainittu muisti tallentaen ohjeita, joilla prosessori konfiguroidaan:

lahettédmaan etdiselle mediasisaltoserverille tai laiteprofiilipalve-
limelle radiotaajuisen lahetinvastaanottimen kautta informaatiota, joka aloit-
taa kykenevyyden vaihtosignaloinnin kayttdlaitteen laitesuuntautuvuuden
kyvykkyyksille, kayttolaitteen laitesuuntautuvuuden kyvykkyyksiin kuuluen
lista ennalta maarattyja suuntautuvuuden sijainteja, jotka vastaavat suuntau-
tuvuuden sensorin antamaa suuntautuvuuden informaatiota;

tunnettu siitd, etta prosessori on edelleen konfiguroitu:

vastaanottamaan etdiselta mediasisaltoserverilta luettelotietu-
een, joka maarittelee videosisallon monia versioita konfiguroituina esittami-
seen nayttdlaitteella, jossa videosisallon monissa versioissa on versioita, jotka
on sovitettu ennalta maaratyille suuntautuvuuden sijainneille; ja

valitsemaan virtaamisen tai lataamisen jakeluun version videosi-
sallosta, joka maaritetaan luettelotietueessa, perustuen kayttolaitteen nykyi-

seen suuntautuneisuuden tilaan.

2. Patenttivaatimuksen 1 mukainen kayttolaite, jossa luettelotietue kasittaa
mediaesittelyn selostuksen (MPD) tiedoston (340), ja jossa kayttolaitteessa

ohjeet konfiguroivat prosessorin lisaksi:
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antamaan informaatiota, joka aloittaa kykenevyyden vaihtosigna-
loinnin etdiselle mediasisaltoserverille hyperteksti siirtoprotokollan (HTTP)
postiviesting;

pyytamaan etdiselta mediasisaltoserveriltd mediaesittelyn selos-
tuksen tietue hyperteksti siirtoprotokollan viestin kautta:

vastaanottamaan mediasisaltdserverilta mediaesittelyn selostuk-
sen tietue; ja

pyytamaan etdiselté mediasisaltdserverilta valittu versio videosi-
sallosta kayttdmalla dynaamista adaptiivista virtaamista hyperteksti siirtopro-
tokollan yli (DASH).

3. Patenttivaatimuksen 1 mukainen kayttajalaite, jossa ohjeet konfiguroivat
prosessorin lisaksi:

Iahettamaan etdiselle mediasisaltoserverille pyyntd videosisallon
valitusta versiosta, jossa videosisallén valittu versio vastaa senhetkista kayt-
tajalaitteen suuntautuvuustilaan; ja

vastaanottamaan etdiseltd mediasisaltoserverilta istunnonkuva-
uksen protokollan (SDP) tietue videosisallén valitun version jakeluun jakelu-
protokollan mukaisesti valittuna ryhmasta kasittden:

videosisalldn virtaamisen reaaliaikaisen virtausprotokollan (RTSP)
mukaisesti,

videosisallén kommunikoinnin kayttémalla dynaamista adaptiivis-
ta virtaamista hypertekstin siirtoprotokollan yli (DASH), ja

videosisallon lataamisen hypertekstin siirtoprotokollan yli tai tie-
tuejakelun yksisuuntaisen siirron (FLUTE) protokollan vyli; ja

vastaanottamaan etdiselta mediasisaltdserverilta videosisallon
valittu versio, joka on tunnistettu istunnonkuvauksen protokollan tietueessa.

4. Patenttivaatimuksen 3 mukainen kayttajalaite, jossa etdiseen mediasisal-
tdserveriin kuuluu IP multimedia alijarjestelma (IMS) perusteisen pakettikyt-
kentaisen virtaamisen palvelun, jossa tieto, joka on aloittaa kyvykkyyden
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vaihtosignaloinnin on sisallytetty istunnon aloituksen protokollan (SIP) tilaus-
viestiin, ja jossa kayttajalaitteessa ohjeet konfiguroivat prosessorin lisaksi:
lahettédmaan SIP-tilausviesti internet protokollan multimedia

ydinverkon alijarjestelmaan palvelun léytamisen aikana.

5. Patenttivaatimuksen 1 mukainen kayttajalaite, jossa kayttajalaitteen lai-
tesuuntautuvuuden kyvykkyyksissa on laitesuuntaavuuden kyvykkyys valittu-
na ryhmasta kasittéen videonayttolaitteen suuntautuvuuden moodit, video-
kuvauslaitteen suuntautuvuuden moodit, videonayttdlaitteen suuntautuvuu-
den kulmat, videokuvauslaitteen suuntautuvuuden kulmat, boole-arvoisen
indikaattorin, jossa on arvot tarkoittamassa, onko kayttdjalaite vastaamassa
muutoksiin suuntautuvuudessa, oletuslaitesuuntautuvuuden palauttamiseen
ja nayttdon, oletuslaitesuuntautuvuuden kuvaukseen, lukumaara yhtaldisesti
sijaitsevia kulmarakeisuuden tasoja 90 asteen intervallissa, jossa suuntautu-
vuussensori konfiguroidaan havaitsemaan suuntautuvuusmuutokset seka
videokuvauksen etta videonaytdn aikana, lukumaaran kameroita liittyneena
kayttajalaitteeseen ja horisontaalisen peilitystuen.

6. Menetelma multimediasisallon virtaamisen tai jakelun ohjaamiseen serve-
rilta kayttajalaitteen (UE) asiakkaalle langattoman verkon yli, joka menetelma
kasittaa:

kyvykkyyden vaihtosignaloinnin aloituksen, joka kyvykkyyden
vaihtosignalointi antaa serverille asiakkaan laitteen suuntautuvuusky-
kenevyydesta kertovan informaation serverilta tulleen videosuuntaustiedon
tulkitsemiseksi asiakkaan tukemien laitesuuntausmoodien mukaisesti;

tunnettu siita, ettd menetelma kasittaa lisaksi:

metadatatietueen vastaanottamisen serverilta vastineena maini-
tulle informaatiolle, joka metadatatietue tunnistaa sellaisen multimediasisal-
I6n version, joka on asiakkaalle saatavilla virtaamiseen tai lataamiseen, ja
joka on konfiguroitu asiakkaan nayttdlaitteen suuntautuvuuden moodiin;

asiakkaan naytén suuntautuvuuden moodin maarittamisen; ja
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sellaisen multimediasisallon virtaamisen tai lataamisen langatto-
man verkon kautta, joka multimediasisaltd tunnistetaan metadatatietueessa
ja valitaan asiakkaan fyysiseen suuntautuvuuteen perustuen, missa mene-
telmdssa langaton verkko kayttaa ainakin yhta seuraavista: paketti kytketyn
virtaamisen palvelu (PSS), integroituihin multimedia-alijarjestelmiin (IMS)
pohjautuva paketti kytketyn virtaamisen laite, ja multimedia ldhettamisen ja
ryhmapalvelun MBMS (IMS_PSS_MBMS).

7. Patenttivaatimuksen 6 mukainen menetelma, jossa asiakas kasittda mobii-
lilaitteen ja mainittuun informaatioon kuuluu mobiililaitteen tunnistetiedot,
jotka tunnistavat mobiililaitteen malleittain, missa menetelmassa serveri ka-
sittaa paketti kytketyn virtaamisen palveluserverin, ja missa aloittaminen ka-
sittaa:

laitekyvykkyyden profiilin vaihdon aloittamisen paketti kytketyn
virtaamisen palveluserverin ja laiteprofiilin serverin valilld, joka tallentaa mo-
nien mobiililaitemallien laitekyvykkyyden profiilit, laitekyvykkyyden profiiliin
kuuluen asiakkaalla tuettujen ennalta maaritettyjen laitesuuntautuvuuden

moodien lista.

8. Patenttivaatimuksen 6 mukainen menetelma, kasittaen lisaksi
dynaamisen kytkemisen multimediasisallon virtojen valilla perus-

tuen muutoksiin asiakkaan fyysisessa suuntautuvuudessa.

9. Patenttivaatimuksen 6 mukainen menetelma, jossa metadatan tietue kasit-
taa istuntokuvauksen protokollan (SDP) tietueen multimediasisallon jakami-
seksi jakamisprotokollan mukaisesti, joka multimediasisaltd on valittu ryh-
masta kasittden:

multimediasisallén virtaamisen reaaliaikaisen virtausprotokollan
(RTSP) mukaisesti,

multimediasisallon jakelun kayttamalla dynaamista adaptiivista
virtaamista hyperteksti siirtoprotokollan yli (DASH), ja
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lataamalla multimediasisaltd hyperteksti siirtoprotokollan yli tai
tietuejakelun yksisuuntaisen siirron (FLUTE) protokollan yli.

10. Patenttivaatimuksen 6 mukainen menetelmd, jossa metadata tietue kasit-
taa mediaesittamisen selostamisen (MPD) tietueen multimediasisallon vir-
taamiseksi dynaamisen adaptiivisen virtaamisen mukaisesti hyperteksti siirto-
protokollan yli (DASH).

11. Yksi tai useampi tietokoneella luettava media, jolla on ohjeita, joita toteu-
tettaessa aikaansaadaan mediasisaltdserveri:

vastaanottamaan kommunikaatioverkon kautta laitesuuntautu-
vuuden ominaisuuden, johon kuuluu lista laitesuuntautuvuuden sijainneista,
jotka ovat tuettuja langattoman kommunikointiverkon asiakaspaatteelld, ja
videosisallon virtaamiselle tai lataamiselle relevantit laitesuuntautuvuuden
sijainnit siirtoprotokollan yli ovat tuettuja pakettikytketylla virtaamisen palve-
lusovelluksella asiakaspaatteelld;

sovittamaan videosisaltd perustuen laitesuuntautuvuuden omi-
naisuuteen yhden tai useamman prosessin kautta, joihin kuuluu sisallén va-
linta, kuvaus, kompressointi ja koodinvaihdon toiminnot;

tunnettu siitd, etta se lisdksi aikaansaa mediasisaltdserverin:

muodostamaan istunnon selostuksen tai metadatan tietue vir-
taamisen tai lataamisen istunnon muodostamiseksi laitesuuntautuneen omi-
naisuuden perusteella; ja

jakamaan sovitettu videosisalté ja muodostettu istunnon selostus

tai metadata tietue asiakaspaatteelle.

12. Patenttivaatimuksen 11 mukainen yksi tai useampi tietokoneella luettava
valine, missa lista kasittaa listan yhdesta tai useammasta suuntautuvuuden
sijainnista, jotka vastaavasti vastaavat asiakaspaatteella tuettua yhta tai use-

ampaa laitesuuntautuvuuden moodia.
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13. Patenttivaatimuksen 11 mukainen yksi tai useampi tietokoneella luettava
valine, missa siirtoprotokolla valitaan ryhmasta kasittaen:

reaaliaikaisen siirtoprotokollan (RTP); ja

hyperteksti siirtoprotokollan (HTTP).

14. Patenttivaatimuksen 11 mukainen yksi tai useampi tietokoneella luettava
valine, missa istuntoselostuksen tai metadatan tietue on istuntoselostuksen
protokollan (SDP) tietue videosisallon jakamiseksi, joka videosisaltd on valittu
ryhmasta kasittaen:

videosisallén virtaaminen reaaliaikaisen virtausprotokollan
(RTSP) mukaisesti,

videosisalldn virtaaminen kayttdaen dynaamista adaptiivista vir-
taamista hyperteksti siirtoprotokollan yli (DASH), ja

lataamalla videosisaltd hyperteksti siirtoprotokollan yli tai tie-
tuejakelun yksisuuntaisen siirron (FLUTE) protokollan yli, tai mediaesittami-
sen selostus (MPD) tietueen DASHille yli.

15. Patenttivaatimuksen 11 mukainen yksi tai useampi tietokoneella luettava
media, missa ohjeita toteutettaessa aikaansaadaan mediasisaltdserveri lisak-
Si:

videosisallén koodinvaihtoon tai konvertoimaan videosisallén

formaatti perustuen laitesuuntautuvuuden ominaisuuteen.

16. Patenttivaatimuksen 11 mukainen yksi tai useampi tietokoneella luettava
valine, missa laitesuuntautuvuuden ominaisuus vastaanotetaan laiteprofiilin
serveriltd kommunikointiverkon kautta, ja missa asiakaspaate kasittaa kaytta-
jalaitteen (UE).

17. Kayttajalaite (UE) konfiguroituna videosuuntautuneisuuden koordinaa-
tioon kolmannen sukupolven kumppanuusprojektin (3GPP) verkossa, kaytta-
jalaite kasittaen:
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verkkoliityntdpinnan kommunikointiin pakettikytketyn virtaami-
sen palvelu (PSS) serverin kanssa 3GPP verkon radiopaasyverkon (RAN)
kautta;

tunnettu siitd, etta se lisaksi kasittad pakettikytketyn virtaami-
sen palvelun asiakkaan:

signaloimaan verkkoliityntdpinnan kautta pakettikytketyn virtaa-
misen palveluasiakkaan kykenevyys tulkita videosuuntautumisen informaatio-
ta;

vastaanottamaan pakettikytketyn virtaamisen palveluserverilta
verkkoliityntapinnan kautta istuntoselostuksen protokollan (SDP) tietue, jo-
hon tietueeseen kuuluu tamanhetkinen videosuuntautumisen informaatio,
joka esittaa pakettikytketyn virtaamisen palveluserverilta vastaanotetun vide-
on nykyistd suuntautuneisuutta; ja

kiertamaan pakettikytketyn virtaamisen palveluserverilta vas-
taanotettua videota videosuuntautumisen informaatiossa esitettyyn nykyi-
seen suuntautuneisuuteen perustuen.

18. Patenttivaatimuksen 17 mukainen kayttajalaite, missa pakettikytketyn
virtaamisen palvelun asiakas konfiguroidaan lisaksi toteuttamaan kykenevyy-
den vaihto pakettikytketyn virtaamisen palveluserverin kanssa, johon kyke-
nevyyden vaihtoon kuuluu ainakin yksi pakettikytketyn virtaamisen palvelu-
asiakkaan kykenevyydesta tulkita videoinformaatiota ja asiakkaan kykene-
vyydesta esittaa video videosuuntautumisen informaatioon perustuen.

19. Patenttivaatimuksen 18 mukainen kayttajalaite, missa kykenevyyden
vaihtoon kuuluu lisaksi kayttajalaitteen antama esitys kiertokulmien rakei-
suudesta, ja missa rakeisuuden esitys valitaan ryhmastd, joka kasittaa:
alhaisemman rakeisuuden, joka vastaa 90 asteen kiertokulman
kiertomoodeja, ja
korkeamman rakeisuuden, joka vastaa useita yhtaldisesti sijoit-
tuneita kulmarakeisuuden tasoja 90 asteen intervallissa.
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20. Patenttivaatimuksen 17 mukainen kayttajalaite, missa pakettikytketyn
virtaamisen palvelun asiakas konfiguroidaan lisaksi:

kiertdmaan videota, joka on vastaanotettu pakettikytketyn vir-
taamisen palveluserverilt, ja

videon kiertamisen jalkeen horisontaalisesti napsauttamaan vi-
deota nykyisessa videosuuntautuneisuuden informaatiossa esitetyn nykyisen
suuntautuneisuuden perusteella.

21. Patenttivaatimuksen 17 mukainen kayttajalaite, joka kasittaa lisaksi:
yhden tai useamman antennin langattomaan viestintaan ainakin
vhdella langattomista viestintalaitteista ja langattomasta verkosta; ja
ainakin yhden kaiuttimesta, mikrofonista, liitantaportista, nap-
paimistosta, kosketusnaytosta, patterista ja muistiportista.

22. Yksi tai useampi tietokoneella luettava valine, jolla on ohjeita, joita toteu-
tettaessa aikaansaadaan mediasisaltdserveri:

suorittamaan pakettikytketyn virtaamisen (PSS) palveluky-
kenevyyden vaihto kayttajalaitteen (UE) kanssa kolmannen sukupolven
kumppanuusprojektin (3GPP) verkon kautta, joka pakettikytketyn virtaamisen
(PSS) palvelukykenevyyden vaihto maarittelee laitekykenevyyden ominai-
suuksia videosuuntautuneisuuden koordinaatioon;

valitsemaan pakettikytketyn virtaamisen (PSS) palveluky-
kenevyyden vaihtoon perustuen sisaltd kasittéen kuvan ensimmaisen suun-
tautuneisuuden;

tunnettu siita, etta se lisaksi aikaansaa mediasisaltdserverin:

signaloimaan istuntoselostuksen protokollassa (SDP) tietueessa
ja reaaliaikaisessa siirtoprotokollassa (RTP) kuvan ensimmainen suuntautu-

neisuus kayttajalaitteelle.

23. Patenttivaatimuksen 22 mukainen yksi tai useampi tietokoneella luettava
valine, missa ohjeita toteutettaessa aikaansaadaan mediasisaltdserveri lisak-

Si:
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vastaanottamaan esityksen vaihdosta kayttajalaitteen nykyisessa
suuntautuneisuudessa;

vastineena esitykselle vaihdosta kayttajalaitteen nykyisessa
suuntautuneisuudessa, valitsemaan sisallon serverilla kasittden kuvan toisen
suuntautuneisuuden; ja signaloimaan kayttajalaitteelle mainittu kuvan toinen

suuntautuneisuus.

24. Patenttivaatimuksen 22 mukainen yksi tai useampi tietokoneella luettava
valine, missa ohjeita toteutettaessa aikaansaadaan mediasisaltoserveri lisak-
Si:

vastaanottamaan pakettikytketyn virtaamisen (PSS) palveluky-
kenevyyden vaihdosta 3GPP verkon kautta laitesuuntautuneisuuden ominai-
suus, johon kuuluu lista yhdestd useammasta laitesuuntautuneisuuden si-
jainnista, kayttajalaitteen tukemana, ja relevanttina videolle, joka voidaan
sisallyttda 3GPP tietueen formaattitietueeseen ja kasitelld pakettikytketylla
virtaamisen palvelun sovelluksella kayttajalaitteella; ja

jakamaan sisaltd kayttajalaitteelle laitesuuntautuneisuuden omi-
naisuuden perusteella,

missa listaan yhdesta tai useammasta laitesuuntautuneisuuden
sijainnista kuuluu esitys oletussuuntautuneisuuden moodista ja nykyisen
suuntautuneisuuden moodi esitettyna kayttajalaitteen suuntautuneisuussen-

sorilla.
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