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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
While Quality of Service (QoS) information sharing mechanisms already exist, such as CMSD (Common Media Server Data) defined by CTA Wave [88], these solutions do not take into account the energy and environmental impact of content delivery.
Currently, videomedia players lack the ability capability to select stream variants or delivery paths based on their energy environmental impact, in addition to traditionalof QoS considerations. This gap limitation hinders the ability to prevents optimizeation of energy efficiency during media playback while still maintaining an acceptable qQuality of eExperience.
The proposed solution introduces a mechanism for sharing energy-related characteristics throughout across the technical delivery chain. This enables to improve more energy- efficientcy during media playback, and enabling by allowing client devices to make informed decisions about stream selection and delivery paths, based onconsidering their environmental impact while maintaining acceptable quality of experiencealongside 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 of (see Cclause 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:
-	The Energy Information AF.
-	The Energy Information Collector.
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.
The solution is also reusesing 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 Mmedia Ddelivery architecture of solution #5presented 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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[image: # Julien Lemotheux, Orange <julien.lemotheux@orange.com>
hscale = auto;
numbering=yes;
defcolor CoreColour=216,216,216;
defcolor MnScolour=112,48,160;
defcolor APcolour=183,221,232;
defcolor MScolour=255,255,0;
defcolor clientColour=255,255,204;
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UE [fill.color=CoreColour]: UE {
    App [fill.color=APcolour]: Media-Aware\nApplication;
    MStH [fill.color=MScolour]: Media\nAccess\nFunction;
    MSHcontainer [fill.color=MScolour]: Media Session Handler {
        MSH [fill.color=MScolour]: "";
        EICollector [fill.color=EIcolour]: Energy\nInformation\nCollector;
    };
};
AFcontainer [fill.color=MScolour]: Media AF {
    EIAF [fill.color=EIcolour]: "Energy\nInformation\nAF";
    AF [fill.color=MScolour]: "";
};
AS [fill.color=MScolour]: Media AS1;
AS2 [fill.color=MScolour]: Media AS2;
EIF [fill.color=CoreColour]: "Energy\nInformation\nFunction";
ASP [fill.color=APcolour]: "Application\nService\nProvider";


vspace 10;
box .. [line.corner=round, line.color="none", fill.color=gray,0.2, number=no]: "\i\bEnergy-related information collection provisioning\b\i" {
    vspace 5;
        ASP->AF->EIAF: "Energy-related information exposure provisioning\n\bM1\b";
        vspace 5;
        box ++ [tag="opt", number=no, fill.color=gray,0.2] {
            EIAF->EIF: "Subscribe\n\bE12\b";
        };
};

...;
App->MStH->MSH: Initiate media delivery session\n\bM6\b;
MSH->AF: Acquire Service Access Information\n\bM5\b;
AF->MSH [number=no]: Service Access Information\n\Bincluding Energy Information AF endpoint;
hide AF;
MSH->EICollector: "Create context";
EICollector->EIAF: "Subscribe\n\bE5\b";
MSH->App: "Media Player Entries\n\bM6\b";
EIF->EIAF: Publish NF Energy Information report\n\bE12\b;
EIAF->EIAF: Network Energy Information\nprocessing;
EIAF->EICollector: "Network\nEnergy Information report\n\bE5\b";
EICollector->MSH->App: "Share Network\nEnergy Information report\n\bM6\b";
App->App: "Select appropriate Media Player Entry";
App->MStH: Start Media Playback;
MStH<->AS: "Establish transport session for the Media Player Entry\n\bM4\b";   
MStH->AS: "Request Media\n\bM4\b";
MStH<-AS: "OK";


# Energy-related data collection, reporting and exposure 
vspace 5;
box [tag="loop", number=no, fill.color=gray,0.2]: \I\BEnergy-related information collection, reporting and exposure {
    vspace 5;
    box .. [fill.color=gray,0.2, line.corner=round, line.color="none", number=no]: "\i\bNetwork Energy Information collection and reporting\b\i" {
        vspace 5;
        EIF->EIAF: Publish NF Energy Information report\n\bE12\b;
        hide EIF;
        EIAF->EIAF: Network Energy Information\nprocessing;
        EIAF->EICollector: "Network\nEnergy Information report\n\bE5\b";
        hide EIAF;
        EICollector->MSH->App: "Share Network\nEnergy Information report\n\bE5\b";
        hide EICollector;
        hide MSH; 
    };
    vspace 5;
    box ++ [tag="opt", number=no, fill.color=gray,0.2] {
        App->App: Select configuration;
        App->MStH: "Reconfigure";     
    };
    vspace 5;
    box ++ [tag="opt", number=no, fill.color=gray,0.2] {
        MStH->AS->AS2: "Establish transport session for the Media Player Entry\n\bM4\b";   
        MStH->AS->AS2: "Request Media\n\bM4\b";
        MStH<-AS<-AS2: "OK";
        hide AS;
        hide AS2;
        hide MStH;
    };
    vspace 5;
    hide EICollector;
    box ++ [tag="opt", number=no, fill.color=gray,0.2] {
        App>ASP: "Energy-related information exposure\n\bM8\b\n\IOut of scope";
    };
};]	Comment by Richard Bradbury: Sequence diagram doesn’t appear to be editable in Msc-generator, either by the OLE method or by the copy-and-paste method.	Comment by LEMOTHEUX Julien INNOV/IT-S: I know. I have issues with MSC and Orange IT restrictions. OLE method or copy-and-paste method are not possible on my PC. The code is available in text replacement of the image.
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Steps:
	Comment by Richard Bradbury: No need to repeat descriptions of unmodified 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: Don’t need these additional steps, I think.
The loop below takes care of it more neatly.



10c.	The Media-aware Application selects the appropriate Media Entry Point according to Media Application Provider configuration and/or user preference.
310d.		The Media Access Function is invoked with the selected Media Entry Point to start media delivery.
4	Comment by Richard Bradbury: Detail not needed.
510e.	The Media Access Function acquires the Media Entry Point.
6
In steps 711 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:
120a.	The Media-aware Application selects the appropriate configuration according to energy-related information provided in step 21.	Comment by Richard Bradbury: How does the application configuration map down to service location?
220b.	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.
3546
6
[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 consumption.
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 in (see clause 7.6), with their related reference points,: the Energy Information AF and the Energy Information Collector. Leveraging existing mechanisms of the media delivery system, Tthe Media cClient is able to make  uses of energy-related characteristicsinformation delivered thanks to those componentsprovided by these functions and existing mechanisms already available in 5G system, like in 5GMS, which enable to optimizeation of energy efficiency during media playbackdelivery sessions, while maintaining an acceptable qQuality of eExperience.
This solution offers several advantages:
1.	Reduced Eenvironmental Iimpact: MinimizesThe energy consumption and consequent CO2 emissions associated with multimedia content delivery are minimised.
2.	User Ttransparency: Provides visibility into tThe environmental impact of content consumption is made visible without impacting privacy.
3.	Flexibility: The approach is Ccompatible with existing 5G Ssystem optimizations and existing adaptive streaming protocols (DASH, HLS).
4.	Customization: AllowsEnd users can be given the freedom to choose their level of environmental commitment. This could be doneachieved, for example, withby the Media-aware Application offering a menu of several energy optimization modes offered to users in the Media-Aware application:	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 qQuality of eExperience.
-	Standard Mode: Balance between energy efficiency and qQuality of eExperience.
-	Performance Mode: Prioritizes qQuality of eExperience withoutover energy consumptionconstraints.
5.	Global Ooptimization: Takes into account tThe entire delivery chain, from productiondistribution to consumption, is taken into account.
End of changes
image1.emf
UE

Media Client

M11

E12

M1

M5

M3

Media AF

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
E12
M1
M5
M3
Media AF
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.png
Media-Aware Energy ||Application
Application Information|| Service
Function Provider

Energy-related information collection provisioning

1: Energy-related mformatlon exposure provisioning

3: Configure Energy Information exposure
4: Subscribe
E3
AS Energy Information
_ __ Colleoiom soilgeEien
i_°l°‘) 5: Configure Energy Information exposure :
| M3 |
: 6: Subscribe |
| E3 |
| AS Energy Information |
) sellagismeanigiizion ) .
7. Initiate édia delivery session
M6
8: Acquire Service Access Information
M5
Service Access Information
including Energy Information AF endpoint
9. Create context
10: Subscribe
ES
UE Energy Information
collection configuration
11: UE Energy Information
collection configuration
12: Configure Energy Information
collection and reporting
M11
13: Media Player Entries
M11
14: Start Media Playback
W Energy-related information collection, reporting and expo.lsure
Network Energy Information collection and reporting
| par NF Energy Information reporting |
| 15: Publish NF Energy Information report |
. E12 '
- — S (U ES R R I
:AS Energy Information reporting |
| 16 Submit AS Energy Information report |
| |
I |
| E3 |
18: Network Energy Information
processing
19: Network
Energy Information report
20: Share Network
Energy Information report
ropt) |21: UE Energy Information report |
' |
: 22: UE Energy Information |
| processing !
|
| 23: Select configuration |
o) 24: Reconfigure | |
. M11 |
)| 25 Instantiate Dynamic Policy )
| M5 |
:°P‘) 26: Establish transport session for the Media Player Entry |
| M4 :
: 27: Request Media |
| M4 |
| 28: OK I
T [ [ |
r-r[Ir—-—--=- -~ ---"-"-~"=- -~ -"-"-"=-"=-"=-"=-""-"|-" -"=—-"=""=-"">"-"""">">""="”"">">">"""-"~"”"="-"~"="="="="="=-"="="="=~"=~"="=-"="=-"=”"=”"=”"=”"=”"="=”"=”"=”"=”"="=”"="=”""7”"="=”"=”"=”"=”"=”"=”"="”"”"=7”"=”">"¥°¥”">">°"°>"°"°"©"°”"°75 /(- / -/ -/ -/ -~/ -/ =/ ~—_ = - =1
| opt 29: Establish transport session for the Media Player Entry |
| M4 |
| 30: Request Media |
| M4 l
| 31: OK I

M6




image3.png
[Media AS1][Media AS2] [ Energy |[Application

Information || Service
Function Provider

Media-Aware|
Application

Energy-related information collection provisioning

|1 Energy-related nformation exposure provisioning
M1

2
N
2
5
4
E
g

3: Initiate media delivery 'essmn>
[3

4: Acquire Service Access Information
M5

Service Access Information
including Energy Information AF endpoint
5: Create context,

6: Subscribe
| 6:Subscibe |
E5
|7 Media Player Entries
M6
8: Publish NF Energy Information report
[«
E12
9: Network Energy Information|
processing
10: Network
Energy Information report
E5
le 11: Share Netwo

Energy Information report
M6

12: Select appropriate Media Player Entry| D

13: Start Media Playback,

14: Establish transport session for the Media Player Entry
[« >
M4
15 Request Media N
M4
le 16: OK

oot JEnergy-related information collection, reporting and exposure

Network Energy Information collection and reporting
|17 Publish NF Energy Information report

18: Network Energy Information
processing

19: Network
Energy Information report
E5

E12

20: Share Networ]

Energy Information report
E5

Ton) 23: Establish transport session for the Media Player Entry
M4

24: Request Media
M4

25 0K

26: Energy-related information exposure
] *





image4.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





