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1ST Change
[bookmark: _Toc183194723][bookmark: _Toc183102249][bookmark: _Toc187660846][bookmark: _Toc193473752][bookmark: _Toc193794039]7.1	Mapping of Solutions to Key Issues
Table 7.1-1: Mapping of solutions to Key Issues
	Solutions
	
	
	
	
	
	

	
	KI#1
	KI#2
	KI#3
	KI#4
	KI#5
	KI#6

	#1
	
	
	X
	
	
	

	#2
	
	
	X
	
	
	

	#3
	
	X
	
	
	
	

	#4
	X
	
	
	
	
	

	#5
	X
	
	
	
	
	

	#6
	X
	X
	
	
	
	

	#7
	X
	
	
	
	
	

	#8
	
	X
	
	
	
	

	#9
	X
	
	
	
	
	

	#10
	
	
	
	
	
	X



These solutions are simply candidate solutions. Their inclusion in the following clauses does not imply that they have been agreed upon or endorsed. Any decisions and work to be done for the normative work will be detailed in the conclusions of this Technical Report.
2nd change
(All new text)

[bookmark: _Toc193473815]7.11	Solution #10: Client-driven selection of stream variants or delivery paths based on energy characteristics
[bookmark: _Toc193473816]7.11.1	Key Issue mapping
This Candidate Solution addresses Key Issue #6.
[bookmark: _Toc193473817]7.11.2	Functional description
[bookmark: _Toc193473818]7.11.2.1	Introduction
Currently, media players lack the capability to select stream variants or delivery paths based on their environmental impact, in addition to traditional QoS considerations. This limitation hinders the ability to optimize energy efficiency during media playback while still maintaining an acceptable Quality of Experience.
The proposed solution introduces a mechanism for sharing energy-related characteristics throughout the technical delivery chain. This enables more energy-efficient media playback by allowing client devices to make informed decisions about stream selection and delivery paths, considering their environmental impact alongside QoS.
This solution specifically addresses the mechanism for providing energy-related characteristics to the UE. The decision-making process for optimizing video playback is not detailed here, either because it is managed directly by the video player's heuristics for optimizations such as selecting stream variants or because it is already supported by 5GMS. For example, procedures for downlink streaming to Media Players with different presentation manifests (clause 5.2.4 in TS 26.501 [23]) or for streaming from multiple service locations (clause 5.2.6 in TS 26.501 [23]) are already part of the existing 5GMS downlink media streaming procedures.
7.11.2.2	Reference architecture for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
Figure 7.11.2.2-1 depicts a reference architecture that realises this candidate solution in the generalised Media Delivery architecture defined in TS 26.501 [23] and TS 26.506 [59].


Figure 7.11.2.2-1: Reference architecture for client-driven selection of stream variants or delivery paths based on energy characteristics in the generalised Media Delivery System
The core principle of this architecture is to leverage the existing method for collecting and exposing energy-related characteristics, as already outlined in Solution #5 (see clause 7.6). Additionally, it extends this approach by enabling the Media Client to select stream variants or delivery paths based on this information.
The solution is reusing functions already defined for collection and exposure of energy-related information in clause 7.6:
-	The Energy Information AF.
-	The Energy Information Collector.	Comment by Thomas Stockhammer (25/11/12): Where is this defined?	Comment by LEMOTHEUX Julien INNOV/IT-S: In clause 7.6
In the generalised architecture, the Energy Information Collector is integrated in the Media Client, more specifically in the Media Session Handler which communicates with the Media Access Function also part of the Media Client:
-	Media Client: A UE-internal function dedicated to Media Delivery comprising:
-	Media Session Handler: An entity on the UE that communicates with the Media AF in order to establish, control and support the delivery of a media delivery session.
-	Media Access Function: An entity on the UE that communicates with the Media AS in order to access and deliver media content. The media access function for example may be further sub-divided into content delivery protocols, codecs, media types and metadata representation.	Comment by Thomas Stockhammer (25/11/12): There is a gap namely that you have an API for doing some configuration related to energy related selection. 	Comment by LEMOTHEUX Julien INNOV/IT-S: I didn’t identified any gap. Energy information is processed by the application which reconfigure the Media Access Function if needed. The reconfiguration is already available.
The solution also reuses reference points M1, M3, E3, M4, M5, E5, M6, M8, M11 and E12 already defined for collection and exposure of energy-related information in the instantiation in generalised media delivery architecture presented in clause 7.6.
[bookmark: _Toc187660880][bookmark: _Toc193473786]7.11.3	Procedures
Figure 7.11.3-1 below details the different steps for client-driven selection of stream variants or delivery paths based on energy characteristics outlined in clause 7.11.2.2.
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Steps 1 to 9 are not detailed since they are already described in the solution #5 in the clause 7.6. 
Steps:
10a.	The Media Session Handler provides the Media Entry Points to the Media-aware Application. The information may indicate a precedence order for these Media Entry Points.	Comment by Richard Bradbury: Is any energy-related information provided to assist in the selection of a Media Entry Point?
e.g. Is DASH-over-CMMF more energy-intensive than plain DASH?	Comment by LEMOTHEUX Julien INNOV/IT-S: No, for now, it is implementation specific.
10c.	The Media-aware Application selects the appropriate Media Entry Point according to Media Application Provider configuration and/or user preference.
10d.		The Media Access Function is invoked with the selected Media Entry Point to start media delivery.
10e.	The Media Access Function acquires the Media Entry Point.
In steps 11 to 20, energy-related information about the network is updated during the media delivery session. If it detects a change in this information, the Media-aware Application may decide to reconfigure the media delivery session:
20a.	The Media-aware Application selects the appropriate optimal configuration according based toon the energy-related information provided in step 21. The configuration decision is driven by both the received energy data and the end-user's preferences. While end-user configuration is outside the scope of this study, an illustrative example could include multiple operational modes available within the application, such as: 	Comment by Richard Bradbury: How does the application configuration map down to service location?
-	Eco Mode: Prioritizes energy efficiency, even at the slight expense of Quality of Experience.
-	Standard Mode: Balance between energy efficiency and Quality of Experience.
-	Performance Mode: Prioritizes Quality of Experience over energy consumption.
20b.	If the configuration selected in the previous step is different, the Media-aware Application reconfigures the Media Access Function.
20c:	Media is delivered between the Media Access Function and one or more Media AS service locations according to the current configuration of the Media Access Function.
[bookmark: _Toc193473789]7.11.4	Summary
The proposed solution enables the integration of energy-related characteristics into multimedia content delivery systems. It offers Media Clients the ability to select stream variants or delivery paths based on their environmental impact, while maintaining acceptable Quality of Experience.
This approach is part of a sustainable development approach to multimedia streaming, enabling end-to-end energy optimization, from content production to consumptioconsumption	n.
This solution is based on Network Energy Information available from the Energy Information Function as well as the two new functional entities defined in Solution #5 (see clause 7.6): the Energy Information AF and the Energy Information Collector. Leveraging existing mechanisms of the media delivery system, the Media Client is able to make  usemake use of energy-related information provided by these functions to optimize energy efficiency during media delivery sessions, while maintaining an acceptable Quality of Experience.	Comment by Thomas Stockhammer (25/11/12): While there are some benefits, the solution is very 3GPP specific for an access client.	Comment by LEMOTHEUX Julien INNOV/IT-S: yes
This solution offers several advantages:
1.	Reduced environmental impact: The energy consumption and consequent CO2 emissions associated with multimedia content delivery may arebe minimised.	Comment by Thomas Stockhammer (25/11/12): I believe we should be careful with such statements. Minimization means that this is the best option. At most we can say that the consumption may be reduced.
2.	User transparency: The environmental impact of content consumption is made visible without impacting privacy.
3.	Flexibility: The approach is compatible with existing 5G System optimizations and existing adaptive streaming protocols (DASH, HLS).
4.	Customization: End users can be given the freedom to choose their level of environmental commitment. This could be achieved, for example, by the Media-aware Application offering a menu of energy optimization modes:	Comment by Richard Bradbury: I interpret these as examples that aren’t formally part of the solution, since they appear in the critique after the solution description.	Comment by LEMOTHEUX Julien INNOV/IT-S: Yes, this is the idea. I prefer to let this as implementation specific.
-	Eco Mode: Prioritizes energy efficiency, even at the slight expense of Quality of Experience.
-	Standard Mode: Balance between energy efficiency and Quality of Experience.
-	Performance Mode: Prioritizes Quality of Experience over energy consumption.
5.	Global optimization: The entire delivery chain, from distribution to consumption, is taken into account.
End of changes
image1.emf
UE

Media Client

M11

M1

M5

M3

Media AF

E12

M8

M4

M6

Media Session Handler

E5

E3

M2

Media Access

Function

Energy Information 

Collector

Energy 

Information AF

Any NF

Energy 

Information 

Function

Media 

Application 

Provider

Media-aware Application

Media AS


Microsoft_Visio_Drawing.vsdx
UE
Media Client
M11
M1
M5
M3
Media AF
E12
M8
M4
M6
Media Session Handler
E5
E3
M2
Media Access
Function
Energy Information Collector
Energy Information AF
Any NF
Energy Information Function
Media Application Provider
Media-aware Application
Media AS



image2.wmf
U

E

5

G

M

S

-

A

w

a

r

e

A

p

p

l

i

c

a

t

i

o

n

M

e

d

i

a

A

c

c

e

s

s

F

u

n

c

t

i

o

n

M

e

d

i

a

 

S

e

s

s

i

o

n

 

H

a

n

d

l

e

r

I

E

n

e

r

g

y

I

n

f

o

r

m

a

t

i

o

n

C

o

l

l

e

c

t

o

r

M

e

d

i

a

 

A

F

E

n

e

r

g

y

I

n

f

o

r

m

a

t

i

o

n

A

F

I

M

e

d

i

a

 

A

S

I

S

e

r

v

i

c

e

l

o

c

a

t

i

o

n

 

#

1

S

e

r

v

i

c

e

l

o

c

a

t

i

o

n

 

#

2

E

n

e

r

g

y

I

n

f

o

r

m

a

t

i

o

n

F

u

n

c

t

i

o

n

M

e

d

i

a

A

p

p

l

i

c

a

t

i

o

n

P

r

o

v

i

d

e

r

5

:

 

I

n

i

t

i

a

t

e

 

m

e

d

i

a

 

d

e

l

i

v

e

r

y

 

s

e

s

s

i

o

n

M

6

6

:

 

A

c

q

u

i

r

e

 

S

e

r

v

i

c

e

 

A

c

c

e

s

s

 

I

n

f

o

r

m

a

t

i

o

n

M

5

S

e

r

v

i

c

e

 

A

c

c

e

s

s

 

I

n

f

o

r

m

a

t

i

o

n

i

n

c

l

u

d

i

n

g

 

E

n

e

r

g

y

 

I

n

f

o

r

m

a

t

i

o

n

 

A

F

 

e

n

d

p

o

i

n

t

7

:

 

C

r

e

a

t

e

 

c

o

n

t

e

x

t

8

:

 

S

u

b

s

c

r

i

b

e

E

5

U

E

 

E

n

e

r

g

y

 

I

n

f

o

r

m

a

t

i

o

n

c

o

l

l

e

c

t

i

o

n

 

c

o

n

f

i

g

u

r

a

t

i

o

n

9

:

 

U

E

 

E

n

e

r

g

y

 

I

n

f

o

r

m

a

t

i

o

n

c

o

l

l

e

c

t

i

o

n

 

c

o

n

f

i

g

u

r

a

t

i

o

n

M

e

d

i

a

A

c

c

e

s

s

F

u

n

c

t

i

o

n

1

0

:

 

C

o

n

f

i

g

u

r

e

 

E

n

e

r

g

y

 

I

n

f

o

r

m

a

t

i

o

n

c

o

l

l

e

c

t

i

o

n

 

a

n

d

 

r

e

p

o

r

t

i

n

g

M

1

1

1

0

a

:

 

M

e

d

i

a

 

E

n

t

r

y

 

P

o

i

n

t

s

M

6

1

0

b

:

 

?

M

1

1

1

0

c

:

 

S

e

l

e

c

t

M

e

d

i

a

E

n

t

r

y

 

P

o

i

n

t

1

0

d

:

 

S

t

a

r

t

 

d

e

l

i

v

e

r

y

M

7

A

c

q

u

i

r

e

 

M

e

d

i

a

 

E

n

t

r

y

 

P

o

i

n

t

M

4

M

e

d

i

a

 

E

n

t

r

y

 

P

o

i

n

t

h

t

t

p

s

:

/

/

g

i

t

l

a

b

.

c

o

m

/

m

s

c

-

g

e

n

e

r

a

t

o

r

 

v

8

.

6

.

1


oleObject1.bin

image3.png
Energy Media
Information | |Application
Function Provider
Energy-related information collection provisioning

1. Energy-related information exposure provisioning

o)) | 2subscribe | | | o

3. Configure Energy Information exposure
M3
4: Subscribe
E3
AS Energy Information
collection configuration

5: Initiate media delivery session
M6

6: Acquire Service Access Information
M5
Service Access Information

including Energy Information AF endpoint
7: Create context
8: Subscribe
ES
UE Energy Information
collection configuration
9: UE Energy Information
collection configuration
10: Configure Energy Information
collection and reporting
M11
10a: Media Entry Points
M6
10b: ?

M11
10c: Select
Media
Entry Point

10d: Start delivery
M7
Acquire Media Entry Point
|

I

W Energy-related information collection, reporting and exposure

Network Energy Information collection and reporting

P2 NF Energy Information reporting
11: Publish NF Energy Information report
E12

E3

13: Network Energy Information
processing

14: Network
Energy Information report

15: Share Network
Energy Information report

J 16: UE Energy Information report

17: UE Energy Information
processing

18: Reconfigure

M11
:J 19: Instantiate Dynamic Policy :
I M5 |
'ﬂ‘) 20: Energy-related information exposure |
| M6 |
g b - -
| opt
20a: Select
' configuration

' 20b: Reconfigure





