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[bookmark: _Hlk164872993]Abstract: This pCR proposes to address the 2 ENs of the use case.
1. Introduction
This pCR proposes to solve the 2 editor’s notes of the use case.

4460
· removed “heavily” word in description (Vivo) – not shown as change on change
· added user consent to PR#1 (Vivo)

2. Reason for Change
The use case was agreed in TR22.883 with 2 remaining editor’s notes. 
Such notes are being addressed as follow:
· Editor’s Note #1: FFS to align with Rel-19 Stage-2 study conclusion on Energy Behaviour Assistance Information.
· Reference to the latest SA2 TR conclusions is provided with quoted text to explain the gap with respect to the notion of “tolerance” to services with QoS

· Editor’s note #2: Whether and what gap exist from alternative QoS profile support in 5G is FFS.
· A gap analysis is provided with respect to the AQP mechanism which was defined for congestion control
3. Conclusions
None.
4. Proposal
It is proposed to agree the following changes to the use case and update TR 22.883.
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FIRST CHANGE
[bookmark: _Toc48052896]5.7	Use case on tolerance to QoS degradation due to network energy saving
[bookmark: _Toc27760562][bookmark: _Toc48052897]5.7.1	Description
[bookmark: _Toc27760563][bookmark: _Toc48052898]By default, mobile networks seek least energy consumption. Network energy saving techniques try to optimize energy consumption without QoS degradation. Sometimes, they may identify further energy saving opportunities, but at the cost of QoS degradation. Actions from the network in order to save energy may target one or more UEs: in some cases, if a UE is generating very high energy consumption on a base station due to its location/radio conditions and heavy traffic, it may alone be identified by the network as potential candidate to propose an incentive in turn of service performance adjustments that could lower such energy consumption from a network perspective. 
The main problem is that it is unclear what tradeoff is acceptable (e.g. tolerated by the application / end user) between energy saving and service adjustments, such as QoS degradation. Different kinds of behaviors are envisioned:
· not tolerant to any QoS degradation
· tolerant to some QoS degradation based on QoS policy
Tolerance to QoS degradation can vary case by case depending on the current UE/user activity, in particular based on the specific application/service. QoS degradation could take the form of a change in 5QI to accommodate more relaxed KPIs for example for conversational or streaming video services in particular when using GBR. However, there is a limit to a tolerable QoS degradation, which still needs to satisfy policy rules or operator policies in place for a service, even in degraded conditions. Note that this use case does not apply to best effort traffic, as the network would not be able to evaluate an alternative configuration of the QoS attributes.
Furthermore, users may be more tolerant if stimulated by some incentive, being it charging-related or service-related, thus favoring the network to perform network saving actions. In general, the network should trace energy saving evidence at the cost of QoS degradation, to avoid reducing the QoS performance to the minimum without any compensation from towards the UE/user side.

 The 5G network can then perform actions to reduce service performance in order to save energy, taking into account:
· The service performance characteristics (e.g. reduced/augmented bitrate, latency, 5QI) that would result from the energy-saving action;
· The QoS policy associated with the impacted service; 
· Incentives: Charging impacts (e.g. lower energy credit consumption rate, rewarded credits), or future dynamic adjustments of the provided communication service (e.g. temporary improved QoS or service performance);
· Applicability conditions, which can be (semi-) permanent, or limited in terms of e.g., applicable network slice, time or area, application/service. Such conditions can also refer to explicit actions from UEs and/or users (e.g. move to another location, stay at a given location for a minimal duration).
Before applying energy saving actions, the 5G network checks the tolerance to the associated service performance degradation for services with QoS criteria. 
5.7.2	Pre-conditions
[bookmark: _Toc27760564][bookmark: _Toc48052899]Tom is a site manager at a construction company. His company has subscribed a QoS-based 5G service for their mobile rugged devices, which are used for various professional tasks.
Their fleet of professional devices is optimized to prioritize QoS performance operation mode. However, they can relax their QoS requirements for regular video calls under certain conditions (e.g. limited duration). 
Tom’s mobile network operator cares about energy saving and runs optimization algorithms to this end. In some cases the algorithms allow for saving without any QoS degradation, but in other cases, their recommendations would potentially degrade the QoS of some UEs. This results in one or more possible actions that could save more or less energy on the network side, whilst impacting differently the service performance of some session.
5.7.3	Service Flows
1. [bookmark: _Toc27760565][bookmark: _Toc48052900]Tom goes for a site inspection with his professional rugged tablet. As the inspection goes on, he notices some cracks in the concrete of foundations and decides to use its RemoteExpertise app to interact with one of the few remote experts of his company on video to understand the potential risks. Based on Tom’s subscription, this application leverages a dedicated slice.
2. At some point during this video/AR session, the 5G network wants to save energy locally (e.g. based on energy price or supply mix change during some time period and some algorithm suggesting energy saving opportunities), which would degrade the QoS of UEs it is serving in that area. Based on internal logic, the network could for example take one of the following actions that could potentially impact UEs:
· allow the network to switch off the capacity cell, i.e. move Tom under the coverage layer, 
· remove the video flow and only keep the audio flow
· degrade the QoS (e.g. by adjusting PDB/PER) of the video flow, probably resulting in lower resolution/quality.
When checking the tolerance to service performance degradation associated with the ongoing session, the network identifies  whether these example (or other) actions comply with the policy associated with the subscriber.

3. Tom is now having his weekly video call on his rugged tablet with his boss Alice. Part of it includes a tour of the construction site to let her see the progress. As the site building rises up, coverage quality varies across the site but still its QoS contract allows him to have good quality video call. However from a network operator perspective, such QoS is costly to maintain around the site. 

4. After 10mn of high-quality video call, as Tom’s UE traffic is quite resource-consuming, the network tries again to identify opportunities to save energy. All actions to be taken by the network are checked against the tolerance to service performance degradation associated with this new ongoing video session before applying them.  In this case,  a particular action taken (e.g. remove the video flow and only keep the audio flow) is acceptable and thus  can be applied.  It is entirely possible that the network selects a different action, e.g. based on the potential to save more energy, as long as it complies with the policy and its conditions. This could also lead to no action complying with the policy. 

5.7.4	Post-conditions
Tom continues to have a high-quality service despite some QoS degradations when his mobile network operator wants to save energy. In turn, his network operator manages to keep its energy consumption quite low over its serving area and attractive subscription plans despite providing good QoS.
[bookmark: _Toc27760566][bookmark: _Toc48052901]5.7.5	Existing features partly or fully covering the use case functionality
[bookmark: _Toc27760567][bookmark: _Toc48052902]The QoS Parameter Notification control method allows SMF to indicate whether notifications are requested from the NG-RAN when the "GFBR can no longer (or can again) be guaranteed" for a QoS flow during the lifetime of the QoS flow. This method also allows the NG-RAN to apply an Alternative QoS Profile (AQP) for the QoS flow, assuming that the Application Functions have predefined a set of AQPs. Such mechanisms are currently used for congestion scenarios, without considering the case of energy efficiency or energy saving. In particular in this use case, NG-RAN could technically guarantee a certain QoS profile from a congestion perspective, but would be unable to guarantee it for energy saving reasons (e.g. it wants to activate an energy saving feature in which it will not be able to support the current QoS profile anymore). Currently the NG-RAN has no opportunity, for example, to indicate that it applies an AQP for energy reasons. Furthermore, the AQP mechanism is not considering the “tolerance” of subscribers to an acceptable level of degradation of their service with QoS.
UE can already provide updated parameter list within the QoS flow descriptor, or even new request a different 5QI for energy saving with relaxed QoS parameters values that most influence the energy consumption at the UE side. However, such mechanisms imply the UE to know and request specific QoS profiles, rather than enabling the network to maximize the trade-off between QoS and energy saving and adjust its service accordingly, whilst still meeting the UE requirements.
Editor’s Note: FFS to align with Rel-19 Stage-2 study conclusion on Energy Behaviour Assistance Information.
The 5G standard supports changes in QoS criteria applied to service data flows by both AF and UE initiated session modification procedures. In this way, the needs and preferences for specific services can be reflected, as long as this is permitted by the network. 
TR 23.700-66 [11] has concluded that “energy saving subscription information per UE” should be “stored as part of the subscription data in the UDM/UDR”, in the form of an indication. However, what energy related information and what parameters are considered is not defined. In particular, it is expected that these parameters do not address energy-related policies for services with QoS criteria (but only “best-effort” services).
5.7.6	Potential new requirements needed to support the use case
[PR.5.7.6-1] Subject to operator’s policy, and regulatory requirements and user consent, the 5G system shall support subscription policies that include tolerance to service performance degradation aimed at network energy saving for services with QoS criteria. 
NOTE 1:	Tolerance corresponds to allowed service performance degradation and applicability conditions (e.g. time, geographical area, slice, application). 

[PR.5.7.6-2]  Subject to operator’s policy, regulatory requirements and user consent, the 5G network shall be able to perform energy saving actions resulting in service performance degradation (e.g. QoS parameters, maximum bitrate) for services with QoS criteria, according to the tolerance to service performance degradation.
NOTE 2: This requirement implies that the tolerance could disallow some network energy saving actions to be performed for services with QoS criteria. 

[PR.5.7.6-3] Subject to operator’s policy and regulatory requirements, the 5G network shall be able to trigger charging events corresponding to an impacted UE when degrading performance of services with QoS criteria due to energy saving. 
NOTE 3: Such charging events can result in incentives to the subscriber. 

Editor’s note: Whether and what gap exist from alternative QoS profile support in 5G is FFS.
END OF CHANGES

