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Abstract: SA sent guidance concerning energy efficiency from their TSG SA #94 meeting, stating that while we strive for energy efficiency in all standards developed in 3GPP "system level criteria shall continue to be met." There is an important class of traffic that has flexible system level criteria to which energy efficiency as service criteria can be applied to traffic without any conflict with this guidance: best effort service. This contribution provides a use case to investigate this possibility.
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 22.882-000.
r1	changes [comments from Futurewei]
- Add an FFS regarding the granularity of energy utilization measurement and its implications for this use case.
- Add further information to 'supported energy monitoring' in 6.F.5
r2	changes [comments from Nokia]
- Add further clarification on 'supported energy monitoring' in 6.F.5, to point out the >>gap<< (monitoring at the UE and service flow level)
- Add text to the motivation to make it clear that by the use of energy as a service criteria the system can make better decisions
- Modify the requirement and text with 'guarantees' and 'guaranteed bit rate' to be more general and refer instead to 'associated QoS policy service performance level criteria.' This covers all sorts of policies beyond GBR including low latency, high density, etc.
r3	changes [comments from Futurewei]
- improve the EN added to clause 6.F.6, split it into two
r4	changes [comments from Futurewei, Deutsche Telekom, Nokia]
- [Futurewei] add as a supporting company
- [Nokia] change to better wording for stage 1. For both requirements "without associated QoS policy service performance level criteria." is revised to "without QoS criteria."
- [Deutsche Telekom] modify the requiremetns to add '(also termed "best effort" services.)'


* * * 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".
[m]	"LS on Energy Efficiency as guiding principle for new solutions", Sent TSG SA #94e 12.21 (SP-211621), Received SA1 #97e 02.22 S1-220063.
[x]	<doctype> <#>[ ([up to and including]{yyyy[-mm]|V<a[.b[.c]]>}[onwards])]: "<Title>".

* * * Next Change * * * *
[bookmark: _Toc108086219]6.F	Energy Utilization as a Performance Criteria for Best Effort Communication
[bookmark: _Toc103966501][bookmark: _Toc108086220]6.F.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 [m] 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.
[bookmark: _Toc103966502][bookmark: _Toc108086221]6.F.2	Pre-conditions
L deploys many UEs with associated 'green service' subscriptions from M. These subscriptions policies include the following criteria:
-	Best Effort Service (service that is not associated with QoS policy service performance level criteria)
-	Energy Constraints applied to service delivery
[bookmark: _Toc103966503][bookmark: _Toc108086222]6.F.3	Service Flows
1.	The fleet of trucks belonging to L leave the logistic center located in the middle of the uninhabited region 100s of kilometers northeast of the major city Erehwon. There are many devices located in this fleet. The trucks and their contents comprise a physically dense group of UEs, all communicating periodically with the network. This 'massive IoT' group leaves the coverage of the logistics center. The network coverage over the road through the uninhabited region is very sparse.
2.	As the trucks proceed into extreme low coverage, the energy utilized to communicate with the IoT devices increases. This energy utilization increase is monitored by the 5G System and can be aggregated, e.g. at the slice level.
3.	The 'green service' policy for the service provided to L includes a maximum energy utilization rate. At a certain point the IoT communication of the fleet exceeds this maximum energy utilization rate.
4.	The policy indicates that latency can be traded off with energy utilization for service to L; the communication service is delay tolerant in this condition. As the energy utilization rate has exceeded the maximum, the latency is increased to enforce this policy. In effect, L's fleet receives very limited service, with high latency, even for a limited period of time, no service at all.
NOTE:	This use case does not describe how latency is increased, but does assume that this increase will result in a reduction of energy utilization. It is possible to reduce energy utilization by offering less service.
[bookmark: _Toc103966504][bookmark: _Toc108086223]6.F.4	Post-conditions
The IoT devices in the fleet belonging to L is able to communicate with varying latency, depending on the energy utilization required to serve the devices. When the UEs are in poor coverage, they communicate seldom, when under good coverage, they can communicate more frequently.
The total energy utilization of the M's network has reduced while still providing adequate service to the customer L.
It is important to emphasize that there has been no trade off between 'energy efficiency' and 'service quality.' The customer L received what was necessary while using less energy precisely because the energy utilization was taken into account in the service delivery.
[bookmark: _Toc103966505][bookmark: _Toc108086224]6.F.5	Existing feature partly or fully covering use case functionality
The 5G System can monitor energy utilization. The existing energy utilization monitoring is done at an OAM level, per network node, per cell and per slice. The number of UEs per network node, cell and slice are also known.
Editor's Note: Expand this statement with reference to existing 3GPP standards.
The 5G System can enforce performance criteria.
Editor's Note: Expand this statement with reference to existing 3GPP standards.
Gap: there is currently no means to determine the per UE or per QoS Flow (in stage 1 terms) service flow energy utilization. This information is not included in network data analytic services.
[bookmark: _Toc103966506][bookmark: _Toc108086225]6.F.6	Potential New Requirements needed to support the use case
[PR 6.F.6-1]	Subject to operatory policy, the 5G system shall support subscription policies that define a maximum energy utilization rate for services without QoS criteria (also termed "best effort" services.) 
[PR 6.F.6-2]	Subject to operator policy, the 5G system shall support enforcement of subscription policies that define a maximum energy utilization rate for services without associated QoS criteria (also termed "best effort" services.)
Editor's Note: This note applies to both potential requirements above. It is FFS what are the granularities of the subscription (e.g., per service?  per user? ) associated with the energy utilization rate.
Editor's Note: This note applies to both potential requirements above. It is FFS what are the granularities of the energy utilization rate and how the energy utilization rate can be applied to a particular service and what the implications are for the potential new requirements.

* * * End of Changes * * * *
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