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Abstract: This contribution proposes a new use case for end to end energy efficiency information collecting which includes all kind of network entities.


* * * First Change * * * *
Following are all new text
[bookmark: _Toc108086219]5.Y	End to end energy efficiency including all kind of network entities 
[bookmark: _Toc103966501][bookmark: _Toc108086220]5.y.1	Description
The various environments and the dense buildings make the communication condition complicated. In many application scenarios, communication between the 5G network and users may suffer large propagation loss due to long distance or blockage. When the direct network communication is not possible, the communication between the 5G base stations and the user can be established by deploying the additional network entities, e.g., the BS, BS Relay, UE Relay, RF Repeater, Network Controlled Repeater (NCR) or Reconfigurable Intelligent Surface (RIS). With the assistance of these different type of network entities, the communication service quality (e.g., the data rates, availability) can be greatly improved. 
Considering that there are increasing concern about energy consumption and environment protections in terms of CO2 emission, energy efficiency has become a hot topic for vertical industries. It is expected to improve the whole network energy efficiency when satisfying costumer’s communication requirements. Learned from the definition of energy efficiency in the TS28.554 6.7.1, the same definition of the energy efficiency can be extended to whole the network entity, i.e. the ratio of the data rates and the power consumption of the network entities. 
When providing required communication service, the power consumption of different network entities are different. Thus the energy efficiency of different network entities is also different. The 5G network can collect energy efficiency information of the different network entities which can be a service criteria for the communication services to the customers. In this way, the 5G network can provide one kind of “green communication” service for customers to help reducing energy consumption. When the vertical customers subscribe this service, the 5G network can collect energy efficiency information and select a suitable network entity to provide an energy-efficient communication service for the customers. 

[bookmark: _Toc103966502][bookmark: _Toc108086221]5.y.2	Pre-conditions
[bookmark: _Toc103966503][bookmark: _Toc108086222]The mobile network operator M has provided a “green communication” service, which can provide communication service considering the vertical customer’s demand on communication and energy reduction.
The vertical customer A has subscribed this service from operator M.
.
5.y.3	Service Flows
1. Operator M’s 5G network collects energy consumption information from all of the network entities e.g. gNB, RF repeater, NCR, RIS in it.
2. The 5G network collects network performance information from all of the network entities e.g. gNB, RF repeater, NCR, RIS in it. 
3. The 5G network calculates the energy efficiency of all network entities based on the above information, and reports the end to end energy efficiency information of network entities to the core network of operator M.
4. Considering the vertical customer A’s demand on communication and energy reduction, the operator M can select a suitable network entity (e.g., RF repeater, NCR, RIS) to provide the communication service for the vertical A.
5. The 5G network can continuously collect the energy efficiency information of whole the network entities when it provides communication service, and expose the whole energy efficiency information to the vertical customer A when asked by the trusted customer A.
6. If the measured energy efficiency of the whole network cannot satisfy the energy efficiency requirements of vertical A, the operator M can adjust the operation of network entity to satisfy the energy requirements of vertical A, e.g., to decrease the active elements of RIS to further reduce the energy consumption.

[bookmark: _Toc103966504][bookmark: _Toc108086223]5.y.4	Post-conditions
The vertical A can get the communication service within satisfying energy efficiency requirements.
[bookmark: _Toc355779209][bookmark: _Toc354590106][bookmark: _Toc354586747]5.y.5	Existing features partly or fully covering the use case functionality
none
5.y.6	Potential New Requirements needed to support the use case
[PR 5.Y.6-1] The 5G system shall be able to provide an energy efficiency communication service for a third party.
[PR 5.y.6-2] The 5G system shall be able to expose end to end energy efficiency information to a third party.
[PR 5.y.6-3] The 5G system shall support the measurement on the energy efficiency of all kinds of network entities.

* * * End of Changes * * * *
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