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Abstract: This new use case for the FS_EnergyServe study introduces energy event monitoring support for a service provider and new policy control for an MNO based on energy charging and energy credit limits.
1. Introduction
In SA1 99e, a use case was added to TR 22.882 to enable energy policy to be applied to 'best effort traffic' such that service degradations may occur that reduce the effective performance if this saves energy use. The policy defined was to create a 'maximum energy utilization rate' that would be applied to the service flow. 
This is a use case that elaborates this concept by introducing interaction between the 5G system and an Application Server, so that a service provider can become aware of energy usage. For this kind of traffic ('best effort with energy constraints'), the mobile network operator can apply constraints introduced here: charging for use of energy or gating upon using more than a maximum energy, which could be a static allowance, or an allowance limited to a period of time (e.g. per day.)
change for rev 3064 => 3432
- adds terminology
- moves removal of EN in 5.1 from 063 to this pCR
- removes restriction to apply only to best effort only services
- fixes a number of typographic errors
change for rev 3064 draft 2
- add a NOTE to the definition of energy charging rate to clarify that this term is not related to 'maximum energy utilization rate' as discussed in 5.1
- add an editor's note to the 5.x.6 to state it is FFS how energy credit control and existing control relate to each other, whether and if so how they are compatible, etc.
change for rev 653
- merge a requirement from 132 from ZTE, same intent as this contribution but more general [Ling]
change for rev 658
[bookmark: _GoBack]- remove merged final requirement 5 [this was from ZTE]: agreement off-line to address the question of how to support service level energy utilization metric acquisition. Samsung, ZTE and others will bring contributions to the next meeting on this topic.

2. Reason for Change
The service provider has an incentive to save energy for their communication that uses a 'best effort with energy constraints' policy, to reduce charging or avoid 'gating' policy enforcement. Energy information shared with the service provider (via the AS) can lead to adaptation of usage patterns by the service provider at the application layer to e.g. reduce communication in situations where it is more costly, or where the 'energy credit limit' approaches. Further, an application service provider can be informed when the energy credit limit has been reached to identify why enforcement prevents further communication through gating (or some other enforcement consequence.)
The use case introduces a means by which a mobile network operator can 'intelligently pass' energy costs directly to the customer, provided that this 'best effort with energy constraints' type of policy is agreed by both parties.
The use case also addresses the editor's note that was added to 22.882, 5.1: 

	Editor's Note: Additional use cases for support of energy-efficient service delivery by means of energy utilization monitoring and Energy Utilization as a performance criteria will be submitted for the FS_EnergyServ study subsequently.
	This can be removed as we submit a new use case for interaction with the AS. Please see S1-223064.



The pCR to remove this Editor's Note is provided separately.
3. Conclusions
It is proposed to agree to the new use case.
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.882-010.


First Change = remove associated EN from 5.1
[bookmark: _Toc108086219][bookmark: _Toc113369778][bookmark: _Toc113370362]5.1.1	Description
Currently energy utilization and efficiency can be monitored and considered through OAM and network operation, but not as a service performance criterion, as for example bit rate, latency or availability. The guidance from SA to all working groups in [14] states 
	"The EE-specific efforts so far undertaken e.g., in SA5 have aimed mostly at improving the energy efficiency by impacting the operations of the system. As we now are starting to specify the 5G-Advanced features, TSG SA kindly requests the recipient WGs and TSGs to consider EE even more as a guiding principle when developing new solutions and evolving the 3GPP systems specification, in addition to the other established principles of 3GPP system design.
	TSG SA clarifies that in addition to EE, other system level criteria shall continue to be met (i.e.  the energy efficiency aspects of a solution defined in 3GPP is not to be interpreted to take priority or to be alternative to security, privacy, complexity etc. and to meeting the requirements and performance targets of the specific feature(s) the solution addresses)."
There is an important type of traffic where energy efficiency policy, for example a maximum amount of energy to be utilized could be applied without conflict with this guidance. Best effort traffic is a type of traffic that is provided as a service to customers everything else being equal. Of course security, privacy and complexity principles will not be sacrificed, but there is no conflict between a service policy that constrains performance (e.g. latency, throughput, even availability) on the basis of energy utilization and a best effort service, since there are no guarantees in the case of best effort traffic. We can say that best effort traffic is not associated with QoS policy service performance level criteria.
Today the 5GS works to support services efficiently, though does not take into account energy utilization at the service level. The use case explores a particular opportunity to identify this information and use it to make more efficient use of all network resources without sacrificing service quality. In particular, information gathered through OAM, and in the future possibly from the network (see 6.F.5 which identifies a gap and opportunity), can be leveraged to make it possible to employ energy utilization information as part of service delivery.  
Editor's Note: Additional use cases for support of energy-efficient service delivery by means of energy utilization monitoring and Energy Utilization as a performance criteria will be submitted for the FS_EnergyServ study subsequently.
In the following use case, the possibility of using energy utilization as a new service criterion for this less constrained type of mobile telecommunication service is explored.
A large scale logistics company L has deployed a large number of communicating components. These are integrated into vehicles, palettes, facilities, etc.. Essentially, IoT terminals enable remote tracking and monitoring functions. The information gathered is relevant, but not constrained with respect to latency. In fact, eventual delivery (e.g. after hours or even a full day) of communication is entirely acceptable for L. The MNO M offers a 'green service' which limits the rate of energy utilized for communication over a particular time interval (e.g. per day) and this service is appropriate for L, whose overall corporate goals are also served by 'green service,' as they strive to operate with energy efficiency.
Second Change = adds terminology for new use case
[bookmark: _Toc112402472][bookmark: _Toc112403522][bookmark: _Toc112660794][bookmark: _Toc113369774][bookmark: _Toc113370358]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].
<defined term>: <definition>.
example: text used to clarify abstract rules by applying them literally.
maximum energy credit limit: a policy establishing an upper bound on the quantity of energy used by the 5G system to provide services provided to a specific subscriber.
energy charging rate: a means of determining the energy usage consequence (use of energy credit) associated with charging events.
NOTE:	The rate listed above is a charging rate, completely distinct and unrelated to the 'Maximum Energy Utilization Rate' as discussed in 5.1.
energy credit: a quantity of credit associated with the subscriber that can be used for credit control by the 5G system.

Third Change = new use case
5.Z	Use Case on Service Energy Monitoring by an Application Server
[bookmark: _Toc108086220][bookmark: _Toc113369779][bookmark: _Toc113370363]5.Z.1	Description
In this scenario, a service provider monitors events resulting from energy utilization policy triggers in the 5G system. These triggers correspond to monitoring policy in the 5G system as well as energy enforcement policies.
[image: ]
Figure 5.Z.1: Monitoring of Energy Events by the 5G network for an AS
In Figure 5.Z.1, the AS obtains information corresponding to the energy consequences of a UE 'A' served by the 5G network. 
This use case will provide a description of a scenario in which the service provider (who operates an application server) cares about energy utilization in the 5G system as a result of the service to UE A. This could be for 3 reasons.
1 - the service provider needs to show they are saving energy.
2 - the service has an associated energy cost, and the service provider wants to reduce it. This is analogous to the user of industrial or consumer electronics when energy rates are lower, and also as an incentive to operate more efficiently.
3 - the service provider recognizes that there are policies that limit energy use (such as aggregate energy use of a slice) and controls the overall use of the service to operate within those constraints.
The use case introduces five new concepts related to new energy events and energy event monitoring. 
i)	the ability for the network operator to create a 'maximum energy credit' policy, after which services are gated.
ii)	the ability for the network operator to inform an AS of the 'maximum energy credit expired' event.
iii)	the ability for the 5G system to calculate 'energy credit' use
iv)	the ability to monitor and provide to the AS the use of 'energy credits' (or other energy 'quantum');
v)	the support a new policy that establishes the energy consequence for charging control - either charging for use of energy or establishing an 'energy credit limit' for enforcement by the 5G system. 
[bookmark: _Toc108086221][bookmark: _Toc113369780][bookmark: _Toc113370364]5.Z.2	Pre-conditions
The UE "A" has a subscription that enables it to make use of 'best effort communication subject to energy constraints' policy for communication. This class of communication was introduced in TR 22.882, 5.1.
The application service provider "AS" is capable monitoring service aspects of the 3GPP system, e.g. through network exposure of information as described in 22.261 for QoS monitoring or 22.115 related to credit limit policy and control.
[bookmark: _Toc108086222][bookmark: _Toc113369781][bookmark: _Toc113370365]5.Z.3	Service Flows
1.	AS is aware that there is an energy policy related to the service for the subscription related to UE "A". As a result, AS requests to monitor 'Energy Use', which is a kind of usage monitoring supported by the 5G system. The monitoring policy has an established 'threshold' for the 5G system to notify the AS. 
	In addition, the AS requests to monitor 'Out of Energy Credit' events.
2.	The 5G system provides service to UE A according to a 'best effort communication subject to energy constraints' policy, where the policy charges for energy use and also imposes an 'energy credit' limit, after which the UE A subsription is 'gated' (receives no further services from the 5G system until more 'energy credit is available.'
3.	UE A proceeds to use services of the 5G system, especially data communication. As it does so, the charging system is triggered and generates records. The 3GPP charging system uses a means to identify how much credit is used and whether a credit limit is exceeded. The 3GPP charging system in this use case also uses a means of calculating energy credits on the basis of charging events. That is, there is a 'rating policy' used to multiply a 'charging event' by an 'energy utilization' unit.
NOTE 1:	The actual amount of energy corresponding to an 'energy unit' used in energy credit control is out of scope of this use case. A mobile network operator can develop a model by which they analyze the total energy needed to provide services and assign fractions of these to each event triggered in the charging system.
4.	When the total 'energy units' exceed the reporting threshold according to the energy monitoring policy, the 5G system exposes this energy usage information to AS.
NOTE 2:	Monitoring of energy usage could be done by other means than 'energy units' corresponding to the same units as the credit limit. This could be useful for the third party. However, only by exposing units that result in charging or gating enforcement by the network operator can the third party determine the consequences of their use of services and potentially change their use of those services, e.g. to communicate sparingly, to communicate more efficiently (e.g. at times in less energy use is reported per 'byte', etc. of communication, as calculated by the third party based on their own measurements & the monitoring reports of the 5G system.)
5.	When the total 'energy units' exceed the energy credit limit, this results in the 5G system exposing this event to the AS. The AS could take some action to restore energy credit, but this is out of scope of the use case.
[bookmark: _Toc108086223][bookmark: _Toc113369782][bookmark: _Toc113370366]5.Z.4	Post-conditions
The UE A's use of energy can be monitored by AS. The AS can alter their activity (e.g. communicate less intensely or less frequently) to remain within their expectation - be it to keep the charging per energy utilization to their expectation, or to avoid exhausting A's energy credit limit.
The MNO is able to create and enforce policies that attach consequences to use of energy. This can lead to energy efficient behavior on the part of service providers which is both in their interest and the interest of the MNO.
[bookmark: _Toc108086224][bookmark: _Toc113369783][bookmark: _Toc113370367]5.Z.5	Existing feature partly or fully covering use case functionality
The 5G system provides support for credit limits [22.115, 8.2] and for performance monitoring [22.261]. There are a number of other events that are exposed by the 5G system to third parties by the Policy and charging control framework by the 5G System [23.503]. These events and their triggers, which are not detailed in stage 1, allow for usage monitoring to be exposed to a third party in specific circumstances, e.g. sponsored connectivity. The scenario in this use case is similar to sponsored connectivity, as the AS is a directly concerned party that seeks to operate successfully in an efficient manner, as there are charging and even gating consequences as the UE communicates with AS.
Note that the existing usage monitoring and reporting for sponsored connectivity is not sufficient to support this use case because these do not in any way take into account the energy consequence of service. Only traffic volume and time based monitoring are supported today. Other chargeable (and therefore significant events from an energy perspective) are not captured by usage monitoring as supported in the 5G system.
[bookmark: _Toc108086225][bookmark: _Toc113369784][bookmark: _Toc113370368]5.Z.6	Potential New Requirements needed to support the use case
[P.R 5.Z.6-1]	Subject to operator policy, the 5G system shall support subscription policies that define a maximum energy credit limit for services.
[P.R 5.Z.6-2]	Subject to operatory policy, the 5G system shall support subscription policies that define an energy charging rate for services.
 [P.R 5.Z.6-3]	Subject to operator policy, the 5G system shall support a means to expose energy utilization to authorized third parties for services, such that the energy utilization information clearly identifies the 'approaching' enforcement of an energy credit limit.
 [P.R 5.Z.6-4]	Subject to operator policy, the 5G system shall support a mechanism to perform energy utilization credit limit control for services. The result of the credit control is not specified by this requirement. Examples include gating, increased charging rates, etc.
Editor's Note: It is for further study how the proposed energy credit control and existing credit control are related and whether and if so how energy credit control and existing credit control are compatible. This editor's note applies to all four of the above potential requirements.
End of Changes
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