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Abstract:
Propose to a new solution to KI#3.
1 Discussion
The problems solved by this solution can be summarized into the following:

-
Whether and how to enhance the NF selection/re-selection related functionalities considering energy saving and energy efficiency based on e.g., NF energy states
Proposal
It is proposed to add the following solution to solve KI#3.

START OF CHANGES
6.x
Solution #X: Network function selection based on NF energy state
6.x.1
Key Issue mapping

Table 6.X.1-1: Mapping of Solutions to Key Issues
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6.x.2
Functional Description
In TS 28.310, two energy saving states are identified for cells, NEs and NFs. For CN side, network functions have two different states with respect to energy saving:

-
notEnergySaving state

-
energySaving state

Here, we can reuse the already defined energy saving states to select/(re)select network function. For all the network fucnitons, the NF profile can be extended to include corresponding energy information, for example, energy saving states, energy consumption calculated in the OAM, etc. The energy states and energy consumption of network functions can be configured in the NF profile by the OAM. During the NF Service Registration procedure, the NF profile is provided to the NRF and sent to the NF service consumer during the NF service discovery. When performing NF service discovery, if a network function is in energy saving state, the NRF may pick the other network function which is in not energy saving states. While if energy consumption is configured in NF profile, the NRF may pick network funcions which have low energy consumption to service the service consumer.

Moreover, some other parameters, e.g., energy source, carbon emission of the network functions may also be provided in the NF profile. During network function discovery, network funcitons with clean and green energy source or network funcitons which cause low carbon emission will be considered first to achieve energy efficiency. 
6.x.3
Procedures
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NF service discovery
1. The NF service consumer intends to discover services available in the network. Optionally, an energy efficiency indication may be provided in the request.  The indication is used to select more energy-efficient NF. It may be carried by UEs during registration or PDU session establishment request, or configured by the network itself, the operators want to operate energy efficienct network and require all network services to be provided with energy efficiency. Certainly, operators can operate energy efficient network without this indication, by default require all network function service discovery to be performed most energy efficiency.

2. Based on the profile of the expected NF/NF service and the type of the NF service consumer, the NRF determines whether the NF service consumer is allowed to discover the expected NF instance(s). 

· NF Profile is enhanced to add at least one of the following information:

·  NF Energy State 

·  NF Energy Consumption

·  Energy Source (wind energy/solar power/thermal power/hydro, etc.)

·  Carbon Emission value

Optionally, EE indication can also be a specific energy saving request or the NF service discovery can be performed according to specific request, such as:

·  Indicates the request that the energy status is energy saving or not

·  NF Requests where the energy consumption is less than or equal to a specific value or considers the energy consumption of NF when selecting NF instances

·  Specific Energy source  

·  Requests for carbon emissions less than or equal to a specific value or consider NF energy consumption when selecting NF instances
3. NRF determines a set of NF instance(s) matching the Nnrf_NFDiscovery_Request. For energy states, NRF will select network functions operating in notEnergySaving state. For energy consumption, NRF will slection network functions with low energy consumption. 
6.x.4
Impacts on existing services, entities and interfaces

The following impacts have been identified:

NRF：
-
Support service discovery based on energy efficiency
-    Maintain the NF profile which has energy states and energy consumption information

OAM

· Configure energy states and energy consumption in the NF profile
END OF CHANGES
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