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Abstract of the contribution: This paper proposes a Non-Real time TV service solution (Key Issue #6) based on the usage of the Service Capability Exposure Function (SCEF). 
1. Introduction
During the discussion for the FS_AE_enTV study item (see TR 23.746 [2]), Key Issue #6 (Exposure of eMBMS service and transport capabilities to 3rd party) has been approved:

-
Whether the MNO or the 3rd party content/service providers decide the delivery mode (broadcast and/or unicast).

- 
Means for the MNO to expose the MBMS user service and transport capabilities to 3rd party content/service providers.

- 
What information is necessary and how the MNO or the 3rd party content/service providers gets the necessary information to decide the delivery mode, e.g. expected TV content to be received, expected time to receive the TV content and UE capability for the TV service.

The expected time to receive the TV content might affect the delivery mode. Actually, in some scenarios the UE does not know the concrete time when the TV content needs to be pushed or it might not even care whether the TV content service is in real time or not. In this scenario, e.g., the MNO can decide which content can be delivered during off-peak hours, hence using the network resources efficiently. This contribution proposes a solution that allows the MNO to efficiently deliver the TV content in this scenario.
2. Discussion
FS_AE_enTV study item have key issue #6 (Exposure of eMBMS service and transport capabilities to 3rd party), which discuss what information is necessary to decide the delivery mode, e.g., expected TV content to be received, expected time to receive the TV content and UE capability for the TV service. The decision about which delivery mode to use can be based on the number of UEs indicating they want to receive the TV content within the same time period and their location. If a certain number of UEs in a certain location (service area) wants to receive the same TV content, the decision point can decide the multicast mode is the best. Therefore, expected TV content to be received, expected time to receive the TV content and UE capability for the TV service are necessary pieces of information.
Observation 1: Expected TV content, expected time of reception and UE capability are necessary to decide the best delivery mode (multicast or unicast).
There are situations in which users want to receive a popular TV content but they do not really care about when this happens. For example, many users install an OTT TV App. Each App has many popular OTT TV contents which often list in the first page. The OTT TV App can push the first segment (e.g., the first 30 seconds) of each TV content to the UE in order for the users to quickly judge whether they like it or not. The MNO can use the multicast method to push the segment. The users do not need to download every TV content entirely. If the users like some TV content by looking at the first segment, the UE may download the whole TV content. In this way the users save the data volume and time. The MNO helps the OTT TV app push the content to get more profit. At the same time, the OTT TV provider can distribute more targeted TV content in a more efficient way. 
Figure 1 depicts a solution for this scenario. The MNO can control when and how to deliver the content pushed by the OTT APP and decide the most cost efficient delivery method.
This solution aims at addressing Key issue #6 (exposure of eMBMS service and transport capabilities to 3rd party).

The MNO decides the deliver mode based on the UE’s expected time to receive the TV content, expected TV content and UE capabilities for the service.
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Figure 1: Simplified eMBMS architecture with SCEF and 3rd party TV provider
This solution is based on the following steps:
0:
The UEs establishes connection to the SCEF. The SCEF address can be preconfigured in the UE. The UE sends a heartbeat message to the SCEF to maintain the connection active.
1:
The UE informs the SCEF of its APP information indicating its willingness to receive the popular TV content, i.e., APP name, APP version, etc. The UE indicates also which TV content it wants to receive and when it wants it (i.e., in real time, at a specific time or at any time). The UE identification is also needed. 

NOTE:
What type of UE identification is sent to the SCEF is FFS (e.g., IMSI, IP address). 
2:
The SCEF, based on the location information of the UEs, selects the most appropriate BM-SC and forwards to it the details received in step 1 (UE identifiers, type of TV content they want to receive, and time at which the UEs are will to receive the content).

3:
The BM-SC decides the delivery mode (unicast and broadcast) based on the information received in step 2. The MNO has Service Level Agreements (SLAs) with the 3rd party TV content providers. If the UEs indicated ‘at any time’, when the 3rd party provider pushes the TV content, the BM-SC can first cache the content, and then deliver it to the UEs in certain period, i.e. in idle time.
4
The BM-SC allocates the TMGI and sends it to the UE via SCEF
This solutions requires the following changes:

· A reference point for the UE – SCEF communication to indicate APP information for which the UE is willing to receive a popular TV content, i.e. APP name, APP version, etc.

· Enhancements of the MB2-C reference point between SCEF and BM-SC
· The SCEF collects and analyses the information the UEs subscribed to and their location. Based on such information it selects the most appropriate BM-SC and it forwards to it the necessary details (UE identifiers, type of TV content they want to receive, and time at which the UEs are willing to receive the content)

-
The BM-SC, based on the input from the SCEF, decides whether to deliver the content in unicast or broadcast, and when to deliver it.
This solution satisfy the requirements of Key Issue #6 because

-
It allows the MNO to decide the best delivery method (unicast or broadcast) based on information collected by the SCEF

In addition:

-
The MNO experiences a unified management of the UE subscription procedure and the 3rd party TV content delivery procedure. The MNO has full control of the TV content delivery.

-
No enhancements are needed for the 3rd party TV content providers. The UE does not need to associate with the 3rd party TV content providers.

-
The MNO can help the 3rd party TV providers to push more TV content in a more efficient way. This will increase the profit of the MNO and the 3rd party TV providers.
3. Text Proposal
We propose to capture the solution of Section 2 into TR 23.746 [2].
BEGINNING OF CHANGES
6.y
Solution #Y: eMBMS service for Non-real time TV content 
6.y.1
Description
This solution aims at addressing Key issue #6 (exposure of eMBMS service and transport capabilities to 3rd party).

The MNO decides the deliver mode based on the UE’s expected time to receive the TV content, expected TV content and UE capabilities for the service.
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Figure 6.y.1-1: Simplified eMBMS architecture with SCEF and 3rd party TV provider
This solution is based on the following steps:
0:
The UEs establishes connection to the SCEF. The SCEF address can be preconfigured in the UE. The UE sends a heartbeat message to the SCEF to maintain the connection active.
1:
The UE informs the SCEF of its APP information indicating its willingness to receive the popular TV content, i.e., APP name, APP version, etc. The UE indicates also which TV content it wants to receive and when it wants it (i.e., in real time, at a specific time or at any time). The UE identification is also needed. 

NOTE:
What type of UE identification is sent to the SCEF is FFS (e.g., IMSI, IP address). 
2:
The SCEF, based on the location information of the UEs, selects the most appropriate BM-SC and forwards to it the details received in step 1 (UE identifiers, type of TV content they want to receive, and time at which the UEs are will to receive the content).

3:
The BM-SC decides the delivery mode (unicast and broadcast) based on the information received in step 2. The MNO has Service Level Agreements (SLAs) with the 3rd party TV content providers. If the UEs indicated ‘at any time’, when the 3rd party provider pushes the TV content, the BM-SC can first cache the content, and then deliver it to the UEs in certain period, i.e. in idle time.
4
The BM-SC allocates the TMGI and sends it to the UE via SCEF
6.y.2
Impacts on existing nodes and functionality
This solutions requires the following changes:

· A new interfaces for the UE – SCEF communication to indicate APP information for which the UE is willing to receive a popular TV content, i.e. APP name, APP version, etc.

· Enhancements of the MB2-C reference point between SCEF and BM-SC
· The SCEF collects and analyses the information the UEs subscribed to and their location. Based on such information it selects the most appropriate BM-SC and it forwards to it the necessary details (UE identifiers, type of TV content they want to receive, and time at which the UEs are willing to receive the content)

-
The BM-SC, based on the input from the SCEF, decides whether to deliver the content in unicast or broadcast, and when to deliver it.
6.y.3
Solution Evaluation

This solution satisfy the requirements of Key Issue #6 because

-
It allows the MNO to decide the best delivery method (unicast or broadcast) based on information collected by the SCEF

In addition:

-
The MNO experiences a unified management of the UE subscription procedure and the 3rd party TV content delivery procedure. The MNO has full control of the TV content delivery.

-
No enhancements are needed for the 3rd party TV content providers. The UE does not need to associate with the 3rd party TV content providers.

-
The MNO can help the 3rd party TV providers to push more TV content in a more efficient way. This will increase the profit of the MNO and the 3rd party TV providers.
END OF CHANGES
4.
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