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Abstract of the contribution: This paper proposes a solution about a BDT policy considering energy metrics related to Key Issue #2.
1.
 Discussion

The solution proposal in this contribution relates to Key Issue # 2 of the FS_EnergySys study.
The proposed solution introduces energy criteria, i.e., energy cost or energy efficiency criteria, for establishing, selecting, or re-negotiating a BDT policy between a mobile network operator, i.e., PFC, and an ASP, i.e., AF. In other words, it enables an AF when it issues a request about a policy for future background data transfer to indicate besides the conventional criteria, extra criteria related to energy.  
Currently, the transfer policies consist of a desired time window for the background data transfer, a reference to a charging rate for the time window, network area information and optionally a maximum aggregated bitrate, as described in clause 6.1.2.4 of TS 23.503. By introducing energy criteria, i.e., a target energy cost or energy efficiency, an AF can ensure that the background data transfer is performed by using optimal energy or energy within the indicated target limits or that the background data transfer is performed in an energy efficient manner, i.e., with the indicated energy efficiency limits. 
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: BDT Policy considering Energy Metrics
6.X.1
Key Issue mapping
This solution addresses Key Issue #2 this study.

The proposed solution enhances the existing BDT policy selection and re-negotiation process by introducing energy related information as service criteria. Specifically, it enhances the existing subscription and policy control framework to support energy consumption and energy efficiency service criteria. 
6.X.2
Description
The proposed solution enables an ASP, i.e., AF, to indicate energy criteria on the top of the conventional BDT policy criteria (e.g., time window for the background data transfer, a reference to a charging rate for the time window, network area information and optionally a maximum aggregated bitrate, etc., as described in clause 6.1.2.4 of TS 23.503).
The AF can indicate energy criteria towards the mobile network operator by including: 

·   an energy identifier to support energy saving optimization; once this identifier is enabled it indicates to the PCF that it needs to select a BDT policy that optimizes energy costs or energy efficiency considering the current network conditions.   
·   a target energy cost, when the AF needs to collect or transmit background data from or towards a set of UEs based on the expected average data volume.     
·   a target energy efficiency considering the expected performance to the total energy cost related to the background data transfer.   

At least one or a combination of the described metrics can be communicated from the AF to the PCF possibly via the NEF if the AF is untrusted. 

These energy criteria can also be used to check whether a BDT policy is affected when network conditions change and inform the corresponding AF (if it has requested to be notified) using a BDT policy warning notification as described in clause 4.16.7.3 TS 23.502.
When a BDT policy warning notification is issued, the PCF can also provide a list of new set of candidate BDT policies considering the energy criteria on the new network conditions, from which the AF can choose. It can also provide the reasons for triggering such re-negotiation to allow the AF to make a choice regarding the selection of the new BDT policy considering the time schedule and data transfer rate vs the imposed energy criteria. Alternatively, the PCF can notify the AF indicating only that the energy criteria cannot be met, then the AF can select a different BDT policy.         
6.X.3
Procedures

6.X.3.1

The procedures for negotiating BDT policy for future data transfer are shown in Fig. 6.x.3-1.
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Fig. 6.x.3-1: Procedures for negotiating future BDT and warning notification.

1.    The AF invokes a BDT policy negotiation request for selecting an existing policy providing the information as defined in clause 6.1.2.4 of TS 23.503, while also including energy criteria. 

The AF may also request for a warning notification to be send when the emerging network conditions affect the selected BDT policy. 

2.  The NEF authenticates and authorizes the request and selects the H-PCF. It then forwards the received provides the BDT policy information including Energy Criteria towards the selected H-PCF. 
3.   H-PCF authorizes the selection of the BDT policy. If the H-PCF was provided with Request for notification, then H-PCF may send BDT warning notification to the AF as described in clause 4.16.7.3 TS 23.502.
If the request relates to select a BDT policy that is not stored locally, the H-PCF may request from the UDR the stored BDT policies.  

4.  The UDR provides the request stored BDT policies and corresponding related information (as defined in clause 6.1.2.4 of TS 23.503 also including Energy Criteria) to the H-PCF.
The H-PCF determines, based on the information provided by the AF, one or more BDT policies. The H-PCF may obtain more information to make this decision from the NWDAF by requesting additionally network analytics (e.g., Analytics ID = “Network Performance”) for the desired time window and/or the area of interest. 
5. The H-PCF send an acknowledge message to NEF with the acceptable BDT policies and a BDT Reference ID.
6.  The AF stores the BDT Reference ID for future interactions and forwards the acceptable BDT policies to the AF. If the NEF received only one BDT policy from the H-PCF, then the negotiation step 8 is omitted. 
7. The AF negotiates with the H-PCF, i.e., selecting a BDT policy and using the BDT Reference ID, which is then acknowledged by the H-PCF.
8.  The H-PCF stores the BDT Reference ID together with the new BDT policy, (as per clause 6.1.2.4 of TS 23.503 also including Energy Criteria) in the UDR, unless the H-PCF decides to store the BDT policy locally.
9. The UDR then sends a response to the H-PCF as acknowledgement. 

When an AF requests to be notified with a warning notification, then the H-PCF provides a BDT policy warning notification if the selected BDT policy cannot be fulfilled following the steps below:

10.  The H-PCF is notified that the network conditions has changed by subscribing to network performance analytics as per TS 23.288. Additionally, the H-PCF can subscribe to e.g., MDA (as per TS 28.104), or to energy related performance measurements (as per TS 28.552) and KPIs (as per TS 28.554). 
11.  The H-PCF may optionally request from the UDR the stored BDT policies and obtain them together with the relevant information from the AF (as per clause 6.1.2.4 of TS 23.503 also including Energy Criteria). 
12.  The H-PCF identifies the BDT policies affected and determines the related AFs, which requested to receive a BDT policy warning notification. The H-PCF then performs the following steps for each AF.
13.  The H-PCF decides based on operator policies, whether a new list of candidate BDT policies can be determined for each affected AF. If the H-PCF does not find any new candidate BDT policy, the previously negotiated BDT policy is kept, and no further interaction occurs. 

The BDT policies of AFs, which did not request to be notified are retained and no interaction occurs.

14.  The H-PCF sets the BDT policy that is no longer valid as invalidated in the UDR and receives an acknowledgement.  

15.  The H-PCF sends the BDT warning notification via the NEF to the AF including the BDT Reference ID, and the list of candidate BDT policies indicating optionally the reasons, e.g., network conditions, etc. 

16.  The AF checks the new BDT policies included in the candidate list. If the AF selects a new BDT policy from the list, it performs a negotiation with H-PCF as per steps 8-10. Otherwise, the AF indicates to the H-PCF that none of the candidate BDT polices are acceptable. The then H-PCF removes the ones that are no longer valid from UDR. 
17.  If there is a new BDT policy stored or a BDT policy is removed from the UDR, other related H-PCFs are notified by the UDR. The H-PCFs check if the corresponding URSP rules need to be updated or removed and if so, it uses the procedure defined in clause 4.16.12.2 TS 23.502 to update URSP rules for the relevant UEs.

 6.X.4
Impacts on services, entities and interfaces
* * * * End of Changes * * * *
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