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6.8
Solution 8: 3GPP resource management for background data transfer
6.8.1
Description
This solution addresses the Key issue 7 - "3GPP resource management for background data transfer ".

The main idea of the solution is: SCEF receives the API request from the 3rd party for background data transfer to UEs, including the desired time window for the data transfer and the volume of the data expected to be transferred. The SCEF identifies the corresponding policy group (cf. 23.769 section 5.3) as well as the PCRF responsible for it and sends the request to the PCRF. The PCRF determines a transfer offer including one or more recommended time windows for the AS data transfer together with a maximum aggregated bitrate for the set of UEs and a charging rate. The SCEF forwards the transfer offer to the 3rd AS. If the transfer offer contains more than one time window, the 3rd party AS shall select one of the time windows and inform the SCEF about it (which forwards this to the PCRF).When the selected time window starts, the PCRF triggers PCC procedures according to 3GPP TS 23.203 [7] to provide the respective group policing and charging information to the PCEF.
Editor's note: The PCRF was selected as the decision entity for AS background data transfer requests since it is responsible for setting group policies. As the solution relies on the solution for group policing (cf. 23.769 section 5.3), the solution can only be completed and evaluated after the study for group policing is completed.
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Figure 6.8.1-1: Resource management for background data transfer 
1.
A 3rd party AS may send a request for background data transfer for a group of UEs to the SCEF. The background data transfer request message contains traffic information (e.g. the volume of the data to be transferred per UE and the expected amount of UEs), the desired time window and optionally, geographic area information.

2.
The SCEF authorizes the AS request and identifies the corresponding policy group (cf. 23.769 section 5.3).
NOTE 1: The SCEF notifies the AS at this point if the authorization fails.
3.
The SCEF identifies the PCRF responsible for this policy group and sends the background data transfer request to the PCRF including the parameters provided by the AS and the policy group. If the AS provided geographic area information, the SCEF transfers the geographic area to a corresponding network area (e.g. list of cell ids, TAs/RAs).
4.
The PCRF determines, based on information provided by the AS and other information (e.g. network policy, congestion level (if available), load status estimation of the required time window and network area) one or more recommended time windows for the AS data transfer. For each time window, the PCRF needs to assign a maximum aggregated bitrate for the set of UEs and a charging rate that will be applicable in the respective time window for the traffic that stays below the maximum aggregated bitrate.
NOTE 2: The PCRF can have information about traffic statistics locally configured or retrieve them dynamically, e.g. from the OAM system. The AS provided information about the volume of the data to be transferred per UE and the expected amount of UEs allows the PCRF to estimate the overall amount of traffic that might be generated by the group. Based on this, the PCRF can derive time windows that are appropriate for handling this traffic.
5.
The PCRF responds to the SCEF with a transfer policy offer including one or more recommended time windows for the data transfer and for each time window the maximum aggregated bitrate for the set of UEs and a charging rate.
6.
The SCEF forwards the transfer policy offer to the 3rd party AS.

7.-10. If the transfer policy offer contains more than one time window, the 3rd party AS shall select one of the time windows and send another request for background data transfer message to inform the SCEF and PCRF about it. 

NOTE 3: If there is only one time window in the transfer policy offer, the AS is not required to confirm.
11. When the selected time window starts, the PCRF triggers PCC procedures according to 3GPP TS 23.203 [7] to provide the respective group policing and charging information to the PCEF.

Editor's note: It is FFS how the signalling with the PCEF will be realized for large groups. 
6.8.2
Impacts on existing nodes and functionality
While the Rx interface could be reused for the interaction between SCEF and PCRF, new parameters need to be added for the information exchanged between AS and PCRF.

The PCRF needs to support resource management decisions for background data transfer. The PCRF needs to be able to determine one or more recommended time windows for the AS data transfer together with a maximum aggregated bitrate for the set of UEs and a charging rate that will be applicable in the respective time window for the traffic that stays below the maximum aggregated bitrate. Furthermore, the PCRF needs to associate the selected time window and the corresponding charging rate with the state information of all UEs in the policy group.

6.8.3
Solution Evaluation

The solution addresses the Key issue "3GPP resource management for background data transfer ".
The PCRF does not have knowledge of the anticipated traffic patterns and availability of resources in the eNBs that would carry the traffic to/from the set of UEs. As recognized in Note 2, the OAM system may be an appropriate source of such scheduling information, thus leading to the question of why the SCEF should not obtain scheduling information directly from the OAM system.
For the PCRF to have sufficient knowledge to be able to predict traffic patterns in various parts of the network would require that the PCRF acquire/build a database of such traffic patterns and loading conditions on eNBs. How this would be done, and the extra complexity required in the PCRF have not been described in this solution.
++++++++++++++ END CHANGES ++++++++++++++
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