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Abstract of the contribution: This paper proposes a solution about NF and NF service discovery considering energy criteria related to Key Issue #3.
1.
 Discussion

The solution proposal in this contribution relates to Key Issue # 3 of the FS_EnergySys study.
Currently, the OAM has specified the following definitions related to energy saving states in clause 3 of TS 28.310:
· energySaving state in which some functions of a cell or network function are powered down. 
· notEnergySaving state when no energy saving in progress.
· compensatingForEnergySaving state in an off-peak traffic situation, a network element is remaining powered on, e.g., taking over the coverage area of neighbour base station in energySaving state.

In energy saving state, the cell or network function is still controllable (i.e., from a management function). 
In addition, Management Data Analytics (MDA) in clause 8.4.4 TS 28.104 can:
· Identify NFs with energy efficiency problems, i.e., related to excessive energy consumption.
· Recommendations for applying energy saving states related to NR cells and 5G core NFs.     
· Statistics of traffic load per cell.

However, the current NF discovery process based on NRF does not consider any information related to energy. This solution introduces new entries per NF profile and per NF service profile in the NRF considering energy information. Energy information may include an NF energy saving state (which may also contain one or more powered down NF services) once configured by the OAM and NF energy inefficiency when it is indicated by MDA. In addition, energy information may also reflect other NF profile updates, e.g., related to the NF location in case of NF relocation due to energy reasons, or changes in priority for avoiding selecting an NF that is scheduled to be on energy saving state, e.g., following a recommendation from MDA, etc.  
An NF with an updated profile by the OAM needs to perform the corresponding NF profile update in the NRF. Furthermore, other NF consumers subscribed to the NRF to receive NF profile updates would need to be notified once a subscribed NF profile changed due to energy reasons.  

2. Proposals
It is proposed to adopt the following text in TR.23.700-66v0.1.0.   
* * * * Start of 1st Change * * * *
6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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* * * End of 1st change * * * *

* * * Start of 2nd Change – All new text * * * *
6.X
Solution #X: NF and NF Service discovery considering Energy Criteria 

6.X.1
Key Issue mapping
This solution addresses Key Issue #3 this study.

The proposed solution describes 5GS enhancements for network energy saving and energy efficiency. It enhances the existing operations and procedures related to NF and NF service discovery considering energy saving and energy efficiency once the OAM performs updates on NF configuration management related to NF energy states and/or other NF profile attributes. The 5GS can then allow NF consumers to discover and select/re-select related functionalities considering energy saving and energy efficiency based on e.g., NF energy states. 
6.X.2
Description
The current NF discovery process is based on several NF profile and NF service profile parameters including, e.g., NF capabilities, NF status, allocated priority, serving scope, locality, etc. By enhancing the NF profile and NF service profile to include energy saving and energy efficiency information, an NF consumer can avoid selecting an NF or a specific NF service if it is on an energy saving state or avoid selecting an NF that is characterized by the MDA as energy inefficient. 

In addition, by updating the NF or NF service profile priority parameter an NF consumer can: (i) avoid selecting an NF or a specific NF service that is scheduled to be switched to an energy saving state in the near future, or (ii) limit the usage of an NF or a specific a NF service by restricting its selection, and hence the traffic that needs to be handled. 

Besides energy states, side effects of energy related issues may cause further NF or NF service profile changes related to: (i) locality when an NF or NF service is relocated to a different data center due to energy reasons, or (ii) serving scope when the RAN coverage changes due to the configuration of energy saving states. 

6.X.3
Procedures

6.X.3.1

The NRF procedures affected because of the energy related issues concentrate on:

· Nnrf_NFManagement_NFUpdate: It allows an NF Instance to replace or update partially, the parameters of its profile (including the parameters of the associated services, if any) in the NRF. It also allows to add or delete individual services offered by the NF Instance. This service operation can be used to allow an NF to update its energy related status and potentially related NF profile parameters including, NF services offered, priority and locality.
· Nnrf_NFManagement_NFStatusNotify: It allows the NRF to notify the subscribed NF Instances of changes on the status of the subscribed NF profiles and can be invoked additionally upon energy related status updates. 

6.X.4
Impacts on services, entities and interfaces
NF:

· Allows an NF to update its profile and NF service profile to reflect energy related issues.

NRF:

· Assists NFs to avoid selecting NFs and NF services that are in energy saving state or are energy inefficient.  

· Assists NFs to avoid selecting NFs or NF services that are scheduled to be switched to an energy saving state.
· Allows NF consumers subscribed to the NRF to be notified once a subscribed NF profile changed due to energy reasons.  
* * * * End of Changes * * * *
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