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Abstract:
Provide key issue for the WT1.
1 Discussion
This KI related WT#1:
WT #1. Study potential framework for network energy consumption exposure. This will include whether and what information is exposed, how it is exposed (e.g., charging) and at what granularity, e.g., at RAN level, Core Network level, network slice level, UE level, PDU session level, and/or QoS flow level. Additionally, whether and how renewable energy or carbon emission information for such granularities can be exposed by an MNO will be studied.
Different granularity of energy consumption in this WT is derived from SA1 TR 22.882, even though this WT is focus on the framework for network energy consumption exposure, the different energy consumptions in the corresponding examples are not existing core network information. So for core network, how to acquired energy consumption at different granularities will also be needed in this study.

In SA5 TS 28.310, Energy Consumption and Energy Efficiency information at NF level, RAN level and Core Network level are mentioned:    
The calculation of the energy efficiency of 5G networks relies on the following principles:

- 
it is based on the two high-level EE KPIs defined in ETSI ES 203 228 [2]:

 - 
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, and

- 
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- 
EEMN,DV may apply to the whole 5G network whereas EEMN,CoA may apply only to NG-RAN;

- 
EEMN,DV requires the collection of both Data Volumes (DV) and Energy Consumption (EC) of 5G Network Functions (NF);

- 
In NG-RAN, DV is measured per cell;

- 
In 5GC, DV is measured per NF;

So now the 5GS may have the energy efficiency information in OAM at NF level, RAN level and Core Network level. But it is still not clear how to obtain these OAM performance measurement data from the perspective of core network. Also, the energy efficiency information defined in SA5 is statistical data, if it is useful or suitable for the network exposure for specific energy efficiency service is ambiguous, this study need further investigates whether and how the core network can reuse the work done in SA5.
For UE level, PDU session level and QoS flow level power consumption and related renewable energy or carbon emission information which have not been defined in 3GPP now, it is essential for SA2 to study how to accquire or measure energy consumption at these granularities. Considering network intelligence about energy consumption, the enhancement for predicted energy conspumtion will also be included in this KI.
So it is proposed to reflect the WT#1 to study how to acquire energy consumption information at different granularities.

Proposal
It is proposed to add the following key issue to TR 23.700-66 " Study on 5GS Enhancement for Energy Efficiency and Energy Saving " .
START OF CHANGES
5.X
Key Issue #<X>: Energy consumption information accquirement at different granularities
5.X.1
Description
As mentioned in TS 28.310, it is clear that OAM have the capability to measure energy consumption information for Network function, RAN, Core Network and Network Slice. But considering the current situation of OAM, the energy efficiency information defined in SA5 is statistical data, if it is useful or suitable for the network exposure for specific energy efficiency service is ambiguous, and it is still not clear how to obtain these OAM data from the perspective of core network if we can reuse them. 
Moreover, the energy consumption information at UE level, PDU Session level and/or QoS flow level, renewable energy and carbon emission information which derived from SA1 TR 22.882 has not been defined in 3GPP yet, so it is essential to study how to define and how to obtain these information in this key issue.
This Key Issue aims to study how to acquire energy consumption information at different granularities with the following ascpects:
- Whether and how to enable the interaction between network function and OAM to obtain the energy efficiency related information of RAN level, Core Network level and Network Slice level
-  Petential enhancement for the 5GS to generate, calculate energy consumption in PDU Session level, QoS flow level
- How to acquire renewable energy and/or carbon emission information at different granularities e.g., RAN level, Core Network level, network slice level, UE level, PDU session level, and/or QoS flow level.
- Potential enhancement to achieve prediction of energy consumption information at granularity of RAN level, Core Network level, network slice level, UE level, PDU session level, and/or QoS flow level, including related renewable energy and/or carbon emission information.
NOTE 1: Coordination with RAN WGs may be needed.

NOTE 2: The study will consider the work done by SA WG5 regarding energy consumption measurement, information collection and energy saving, and reuse it as much as possible.
END OF CHANGES
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