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Abstract: This use case proposes a means by which subscribers can knowingly limit their energy use and thereby achieve real energy savings.
1. Introduction
See abstract.
2. Reason for Change
See use case text below.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.883-000.
Changes to 1035
- add 'subject to user consent' to the requirements.[APPLE]
- remove exposure of information to a service provider in some text [Deutsche Telekom]
- focus only on energy credit [NOKIA]
- move background mateirla to .5 [NOKIA]
- focus only on energy credit [NOKIA]
- show it only applies to 5G system and not to any service [Deutsche Telekom]
- Remove AoC specific text from the requirements, so they are general [Interdigital, Mediatek]
NOTE that the text for the requirements are not linked to AoC, though the text of the requirements is derived from existing requirements in 22.086.


* * * First Change * * * *
[bookmark: _Toc108086212]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x1]	ETSI EN 300 182-1: "Integrated Services Digital Network (ISDN); Advice of Charge (AOC) supplementary service; Digital Subscriber Signalling System No. one (DSS1) protocol; Part 1: Protocol specification"
[x2]	3GPP TS 22.086: "Advice of Charge (AoC) supplementary services; Stage 1".
[x3]	3GPP TS 24.647: " Advice Of Charge (AOC) using IP Multimedia (IM) Core Network (CN) subsystem".
 [x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".
* * * Next Change * * * *
[bookmark: _Toc164787710]3.1	Terms
For the purposes of the present document, the terms given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].
advice of energy use information: Information that identifies energy use or an energy use policy sufficiently, so that the recipient of the information can identify the energy use consequences of a given service.
energy use policy: a rule stating the consequence of energy use units, e.g. charging, rate limiting, etc.
energy use unit: a quantum of energy, as applied to policies to constrain energy use, e.g. milliwatt hours, as applied to determine maximum use of energy in a period of time.
service set-up time: advice of energy use information that pertains to the energy use policy for a given service, at the time the service starts.
service operation time: advice of energy use information that pertains to the energy use policy for a given service, during operation of the service.
service end time: advice of energy use information that pertains to the energy use result (e.g. total energy used) of a given service, at the time the service ends.
example: text used to clarify abstract rules by applying them literally.
[bookmark: _Toc164787712]* * * Next Change * * * *
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].
<ABBREVIATION>	<Expansion>
AOEU-S	Advice of energy use at service set up time
AOEU-D	Advice of energy use during service operation time
AOEU-E	Advice of energy use at service end time

* * * Next Change * * * *
[bookmark: _Toc164787715][bookmark: _Toc108086219]5.1N	Use case 1 nameAdvice of Energy Use
[bookmark: _Toc103966501][bookmark: _Toc108086220][bookmark: _Toc164787716]5.1N.1	Description
Energy savings can be achieved by a system through efficiency or offering (reduced) services that require less energy. Another means to save energy is through frugality. If subscribers have energy limits to their service use, etc. there are consequences for the customer when using energy. Customers will employ the service with this in mind and thereby save energy. This is fully consistent with the current use of telecommunication services - which essentially means telephony, data and SMS, where customers keep the cost of service in mind.
Already in ISDN standards, the Advice of Charge (AoC) feature provided a means for fixed telecom customers to determine the charging consequences before, during and after calls, as well as for 'volume' based charging (ISDN provides 64kb per channel data communication capabilities.) [x1] As voice calls and data communication service could be quite expensive, customers could use this information to best plan, act and take account of the consequences of their use of the service, with full understanding of the consequences and avoiding any surprises when billed. This feature was adopted in GSM and preserved in 3G [x2]. In 4G, AoC integrated with IMS [x3] and the GSM and 3G specifications were deprecated. 
Since AoC has been a very successful widely adopted feature, the same operational modes are considered for tis use case.
	Charging Information Scenario
	Functional Requirement

	Charging information at communication set-up time (AOC-S)
	When the AOC-S service is activated, the network shall provide the user with information about the charging rates at communication establishment. In addition, the network shall inform the served user if a change in charging rates takes place during the communication.

	Charging information during the communication (AOC-D)
	When the AOC-D service is activated, the network shall provide the user with charging information for a communication during the active phase of this communication. The supplied charging information shall be provided as a cumulative charge incurred so far for the communication (i.e. charges recorded from the start of the communication and until the moment the charging information is sent to the served user), or as charging units.
When the call is released, the network shall send the recorded charges for the communication to the served user.

	Charging information at the end of the communication (AOC-E)
	When the AOC-E service is activated, the network shall provide the served user with charging information indicating the recorded charges for a communication when this communication is released.

	NOTE: 	The functional requirements listed in this table are citations of TS 24.647 [x3].


Table 5.N.1-1: AoC Functions
In Release 18, the EnergyServ feature introduced the requirement to support 
-	subscription policies that define a maximum energy credit limit for services without QoS criteria;

This Release 18 functionality effectively limits the subscriber's service use, either through charging consequences or limits to the service itself. This gives the user a strong incentive to operate within the limits set by the policy. There are three shortcomings to the current standard:
1)	A single policy is defined, which cannot be changed dynamically over time or in different scenarios. For example, using a different access technology could vary. Unless the user can be made aware of the differences between the scenarios they are operating in, they will not prefer the scenario with less energy consumption. 
2)	The user is not aware of the actual use of energy, as it is used by the system on behalf of the user. This information is not exposed. A user cannot alter their behavior or usage as energy use increases or is at an unacceptably high rate (e.g. due to being in poor coverage).
3)	The user is unaware of the total consequences of the particular action, (e.g. watching video content using mobile data access for 5 minutes, or after a 30 minute voice call, or after an on-line game session concludes.) Without this information, the user cannot learn how much this 'costs' and determine when and how to behave in the future to live within their subscription's limits.

The goal of this use case is to enable a user of 3GPP services to use them with knowledge of the energy user policy as well as the energy use they engage in. 
[bookmark: _Toc108086221][bookmark: _Toc103966502][bookmark: _Toc164787717]5.N1.2	Pre-conditions
A given UE has an associated energy usage policy, i.e. energy use credit control. This policy could be associated with the UE's subscription.
There is a user, Zuzim, who may be the subscriber or may be known to the subscriber & able to use the Terminal Equipment that is part of the UE.
Zuzim can be interested in the energy use of the UE. Based on the information they receive, they will alter their use of services to achieve their strategy - to not exceed the limits imposed by the policy, or to reduce the bill for service according to their budgetary constraints.
NOTE:	Whilst the cost of services per se is out of scope of 3GPP, this use case considers awareness of cost and user (or service provider) behavior, to behave in accordance to self-interest and constraints.
As in AoC functionality defined in 3GPP, it is possible to use static policy on the UE (e.g. to configure the USIM with parameters available to the UE as specified in existing stage 1 3GPP specifications including [x2]), so that information can be provided to the user concerning the policy (AOC-S) and consequences (AOC-D and AOC-E) autonomously, without requiring information from the 5G system. This approach has limitations for advice of energy use, however, as discussed below.
[bookmark: _Toc103966503][bookmark: _Toc108086222][bookmark: _Toc164787718]5.N1.3	Service Flows
Scenario:	An informed user saves energy.
Zuzim walks through a city and enjoys an augmented reality service "Urban Genius". This service uploads and downloads media from the UE to improve Zuzim's experience as a pedestrian.
1.1	Zuzim considers using the Urban Genius service, but is concerned that it will require more energy than allowed by the policy constraining his mobile service. He obtains the AOEU-S, energy use policy information, before the service starts, e.g. the amount of energy credit it will cost (per minute, or per data volume, etc.)
	If the energy use for the service is too high, Zuzim might decide to use a different service, or cache content before he visits the city, instead of streaming media while underway.
1.2	Zuzim, begins to use the Urban Genius app cautiously. He activates AOEU-D, energy usage reporting, to identify how close he is to the energy credit limit. The report shows all is fine, so Zuzim continues to use services cautiously. 

	If at any time the energy use policy constraint - maximum energy credit limit - has been exceeded, Zuzim is informed of this fact.
1.3	Zuzim concludes his Urban Genius application session. He obtains AOEU-E, formatted as a report on how much energy credits were used, in total.
	Zuzim will keep this in mind as he Urban Genius in future, so as to enjoy this service and still stay within his mobile service provider's energy constraint policy.
[bookmark: _Toc103966504][bookmark: _Toc108086223][bookmark: _Toc164787719]5.N1.4	Post-conditions
The subscriber and/or the service provider can identify the energy use criteria of a given service before it starts. Specifically, the energy credit limit and energy credit 'cost' (per minute, per volume) can be provided so it can be made known to the subscriber. The means by which the information is presented to the user is out of scope of this use case and 3GPP standardization. This corresponds conceptually to how AOC.S works, but  in this use case for energy usage information instead of charging information
The subscriber can receive information concerning energy use while employing a service by the network. This corresponds conceptually to how AOC.D works, but in this use case for energy usage information instead of charging information.
The subscriber and/or service provider can receive information concerning energy use after a service has completed, e.g. at the conclusion of an IMS session. This corresponds conceptually to how AOC.E works, but in this use case for energy usage information instead of charging information.
The user of a UE can receive information concerning energy use while or after (for energy information according to a static policy, e.g. on the USIM.) This kind of functionality can be used for AOC.S, AOC.D or AOC.E information. This policy information is 'static', it does not take into account actual energy use information known to the network. It will therefore not necessarily correspond to the number of energy credits as determined by the 5G network.
[bookmark: _Toc103966505][bookmark: _Toc108086224][bookmark: _Toc164787720]5.N1.5	Existing feature partly or fully covering use case functionality
Already in ISDN standards, the Advice of Charge (AoC) feature provided a means for fixed telecom customers to determine the charging consequences before, during and after calls, as well as for 'volume' based charging (ISDN provides 64kb per channel data communication capabilities.) [x1] As voice calls and data communication service could be quite expensive, customers could use this information to best plan, act and take account of the consequences of their use of the service, with full understanding of the consequences and avoiding any surprises when billed. This feature was adopted in GSM and preserved in 3G [x2]. In 4G, AoC integrated with IMS [x3] and the GSM and 3G specifications were deprecated. 
Since AoC has been a very successful widely adopted feature, the same operational modes are considered for tis use case.
	Charging Information Scenario
	Functional Requirement

	Charging information at communication set-up time (AOC-S)
	When the AOC-S service is activated, the network shall provide the user with information about the charging rates at communication establishment. In addition, the network shall inform the served user if a change in charging rates takes place during the communication.

	Charging information during the communication (AOC-D)
	When the AOC-D service is activated, the network shall provide the user with charging information for a communication during the active phase of this communication. The supplied charging information shall be provided as a cumulative charge incurred so far for the communication (i.e. charges recorded from the start of the communication and until the moment the charging information is sent to the served user), or as charging units.
When the call is released, the network shall send the recorded charges for the communication to the served user.

	Charging information at the end of the communication (AOC-E)
	When the AOC-E service is activated, the network shall provide the served user with charging information indicating the recorded charges for a communication when this communication is released.

	NOTE: 	The functional requirements listed in this table are citations of TS 24.647 [x3].


Table 5.N.1-1: AoC Functions
[bookmark: _GoBack]The fundamental operating scenario of ISDN, developed over 30 years ago, assumes a telecommunications customer has a relationship with a single service provider. The AoC feature enables that customer to determine how to use the service on their own behalf. 
The result of maximum energy credit limit policies, as in 22.261, 6.15a.2.2, can result in enforcement. The service provider can obtain notification of this credit control. The subscriber can obtain notification of this in their bill (they may be charged for energy use explicitly.)
AoC is supported in the 5G system, though only for IMS voice call and content based charging policies. There is no support for energy usage (or charging) AoC.
AoC can use policies which are stored on the USIM [x2], to provide information without needing to contact the 5G network. This mechanism supports charging policies, but not energy use policies.
[bookmark: _Toc108086225][bookmark: _Toc103966506][bookmark: _Toc164787721]5.N1.6	Potential New Requirements needed to support the use case
Editor's Note:	The text of the requirements in this clause need to be revised to be general, specifically to remove the linkage to AoC. The requirements need to be written in functional terms, without determining a specific technical solution, leaving  the technical realization of these requirements to downstream groups. 
[PR 5.N-001]	Subject to operator policy and user consent, when AOEU-S functionality is activated, the 5G system shall provide the user with information about the energy use policy at service establishment.
NOTE 1:	The user receiving this information is made aware of the consequence of each energy use unit. The human interface aspects are out of scope.
[PR 5.N-002]	Subject to operator policy and user consent, when AOEU-S functionality is activated, the 5G system shall inform the served user if a change in energy use policy takes place after the time the service established and before time the service terminates.
[PR 5.N-003]	Subject to operator policy and user consent, when AOEU-D functionality is activated, the 5G system shall provide the user with energy usage information for a service after the time the service established and before time the service terminates. The supplied energy usage information shall be provided as cumulative energy use units so far for the service (i.e. energy usage recorded from the start of the communication and until the moment the charging information is sent to the served user.)
[PR 5.N-004]	Subject to operator policy and user consent, when the AOEU-D functionality is activated, the 5G system shall provide the user with information if any energy policy limits are are enforced, e.g. if the energy use credit limit has been reached.
[PR 5.N-005]	Subject to operator policy and user consent, when the AOEU-E functionality is activated, the 5G system shall provide the served user with energy use information indicating the consequence of use of the service, when the service terminates.
NOTE 2:	The consequence of energy use depends on the policy, e.g. charging, limited service, gating, use of credits related to credit control, etc.
[PR 5.N-006]	Subject to operator policy and user consent, the 5G system shall support a means by which energy use policies can be stored by the USIM so as to calculate the consequences of communication service (uplink and downlink data volume) use as energy consequences for a given service.
NOTE 3:	This is analogous to AOC-I functionality as stated in requirements in TS 22.086 [x2], where charging rates were applied by data volume. The UE can thereby calculate charging (in AOC-I) or energy use  consequence (in this use case) of communication autonomously.
NOTE 4:	Policies stored by the USIM are normally static. They do not reflect the actual energy use information as determined by the 5G system.
* * * End of Changes * * * *
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