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[bookmark: _Toc34300927][bookmark: _Toc43730756][bookmark: _Toc130206194]4.3.2	Concepts
Two energy saving states can be conceptually identified for cells, NEs and NFs.
Conceptually, a cell or a network element or network function may be on one of these two states with respect to energy saving:
-	notEnergySaving state
-	energySaving state
Based on the above energy saving states, a full energy saving solution includes two elementary procedures:
-	Energy saving activation (change from notEnergySaving state to energySaving state)
-	Energy saving deactivation (change from energySaving state to notEnergySaving state)
When a cell is in energy saving state, it may need candidate cells to pick up the load. However, a cell in energySaving state should not cause coverage holes or create undue load on the surrounding cells. All traffic on that cell is expected to be drained to other overlaid/umbrella candidate cells before the cell moves to energySaving state.
Similarly, when a network element or network function is in energy saving state it may need candidate network elements or network functions to pick up the load. For example, during off-peak traffic periods, one or more edge UPFs in energySaving state should not cause undue load on the other UPFs, all remaining traffic on those edge UPFs is expected to be redirected to other UPFs before the edge UPFs move into energySaving state.
A cell in energySaving state is not considered as a cell outage or a fault condition. No alarms should be raised for any condition that is a consequence of a subject cell or network element or network function moving into energySaving state.
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[bookmark: _Toc34300942][bookmark: _Toc43730771][bookmark: _Toc130206209]5.1.3	Energy saving use cases
[bookmark: _Toc34300943][bookmark: _Toc43730772][bookmark: _Toc130206210]5.1.3.1	General
The objective of energy saving is to lower OPEX for mobile operators, through the reduction of power consumption in the mobile networks that is becoming more urgent and challenging, as there are much more network elements in NR (e.g., small cells with massive MIMO in higher frequency bands) than those used in LTE (TR 37.816 [14], TS 38.300 [13]). One typical scenario of energy saving is to switch off capacity boosters when the traffic demand is low, and re-activated them on a need basis (see clause 5.6 in TR 37.816 [14]). 
For NG-RAN, Tthe energy saving consists of two scenarios where the capacity booster cell - gNB is fully or partially overlaid by the candidate cell(s). For 5GC, the energy saving consists of scenario where some UPFs deployed at the edge of 5GC network may be switched off during off-peak traffic time.
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[bookmark: _Toc130206216]5.1.3.4	Switch off edge UPFs during off-peak traffic hours
To meet service demands, e.g. in terms of latency, the Network Operator (NOP) decided to deploy some UPFs at the edge of  5GCits core network, i.e. closer to low latency demanding service users than if they were deployed in its central core network.
During off-peak periods and depending on service users’ profile, observed behaviour and habits, the NOP may decide that some of these edge UPFs are no longer justified. For example, at night, in some locations where no user paying for low latency services is connected, the remaining traffic (not demanding low latency) can be redirected from the edge UPFs to central core UPFs. The NOP may then decide to:
- redirect the remaining traffic to and from these edge UPFs to existing central core UPFs, and
- decommission these edge UPFs, or scale them in/down, or any other action enabling to achieve energy saving, depending on e.g. whether these UPFs are virtualized or not.
The decommissioning of edge UPFs can be done e.g. by administratively putting them out of service so that they can’t carry any more traffic, either with immediate effect or only when no more users are using these UPFs.
The NOP may decide at any time to come back to the initial situation.
Traceability: REQ-SOUPF-FUN-1, REQ-SOUPF-FUN-2.
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