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Discussion

The proposed Unciast solution for Enhaned TV services rely on many existing available 3GPP enablers as well as build upon solutions being addressed in the Key Issues overall for such services support for both Unicast and Broadcast mode of operation.
First Editor’s Note is as follows:

Editor's Note: Detailed realization of the new User Plane (UP) and Provisioning Plane (PP) interfaces are for further study.
As can be seen in TS 23.246, the User Plane as shown in the diagram is not defined in 3GPP, except in case of GCSE (Group Communications) where it is defined as MB2-U.  As such, it is proposed to not define anything for that interface and also important to note that for the context of Unicast, this is not relevant as the user data will need to traverse via PDN GW towards the appropriate PDN connection and associated bearer.
In case of Provising Interface, existing Key issue # 4 & 6 and associated solution # 3 as well as SA4 work on this area for MBMS User Services (SP-160503) will apply.

Second & third Editor’s Note is as follows:

Editor's Note: Detailed realization of the new User Plane (UP) interface is for further study. It should also be studied, whether additional provisioning of usage information should be exchanged.

Same applies as for the first Editor’s Note.




Proposal for update:

6.4 Solution 4: Unicast delivery for TV Services

6.4.1 Description

The users who are allowed to receive TV services will require subscription for the TV services in the HPLMN MNO.
The provisioning aspects for TV content providers are handled under Key Issues # 4 and #6 under Broadcast Services and need to work together with SA WG4 study as defined in SP-160503, “Study on MBMS Extensions for Provisions and Content Ingestion”.
The user plane (UP) aspects via BM-SC shown here relates to Broadcast services via eMBMS and handled via the Broadcast services as described in TS 23.246 [xx] and if applicable, as described in Solution # 1.
Scenario 1: Shared MBMS for broadcast and OTT TV for unicast considering Multi-Purpose devices: Here, the TV channel provider decides dynamically, when and where to use MBMS Broadcast for service distribution. When the popularity is low, then the TV channel provider terminates shared MBMS and uses OTT unicast for the TV service. The TV channel provider provides the content stream for MBMS Broadcast activated TV channels to MNO1. 
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Figure 6.4.1-1: Network Architecture for Scenario 1: Shared MBMS for Broadcast and OTT TV for unicast 

In Figure 6.4.1-1 the Network Architecture for Scenario 1, Shared MBMS for Broadcast and OTT TV for unicast, is depicted, leveraging current eMBMS network functionality: BM-SC, MBMS-GW, E-UTRAN and MME, and corresponding interfaces between network elements. The functions for unicast TV offerings are provided by the Content Provider and not depicted separately.

For unicast data, the Content Provider uses regular OTT unicast. For MBMS Broadcast, the Content Provider provides the content of the TV channel via a User Plane Interface (UP). 

Note that the Content Provider may have an agreement with MNO2 in order to zero-rate TV service data.

The figure depicts three UEs, UE1, UE2 and UE3, which are subscribed to either MNO1 or MNO2. 

· UE1 which belongs to MNO1 is capable of using unicast or MBMS as defined today. 

· UE2 and UE3 belong to MNO2. When the UE is inside of the MBMS Broadcast coverage (here UE2), then the UE connects to the MBMS Broadcast by MNO1. When the UE is outside of the MBMS Broadcast Coverage (UE3), then the UE connects to the TV Service using its default mode.  

In case popularity based switching according to MBMS operations on Demand (MOOD, 3GPP TS 26.346 [5]) is supported, then:

· The Content Provider is monitoring the service popularity for OTT unicast, for each MNO separately. 

· When unicast TV service usage of a channel is high in a certain area, the Content Provider interacts with MNO1 via a dedicated provisioning interface (PP) in order to activate MBMS Broadcast in the identified area. 

· In order to monitor popularity in the MBMS Broadcast Areas, the MNO is exposing popularity information (derived from HTTP Consumption Reporting, 3GPP TS 26.346 [5]) to the Content Provider via a dedicated Provisioning Plane (PP) Interface. The Content Provider may decide to terminate the on-going MBMS broadcast in an area. Remaining UEs continue on OTT Unicast.


Scenario 2 for dedicated TV devices:  The TV channel/Broadcast network operator has an SLA with a unique MNO. The dedicated TV receiver includes a TV-Service subscription associated with the MNO subscription, which allows tuning to TV unicast and MBMS Broadcast. Dedicated TV is a TV-Receive-only device and cannot be used for other services. 
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Figure 6.4.1-2: Network Architecture for Scenario 2: Dedicated TV Devices

In Figure 6.4.1-2 the Network Architecture for Scenario 2 is depicted. The Content Provider provides the user plane data for the TV channel to the MNO. The MNO makes the TV content available through the PSS server (aka CDN for unicast delivery, 3GPP TS 26.234 [6] and 3GPP TS 26.247 [7] for 3GP DASH) and also through MBMS (3GPP TS 26.346 [5]). The PSS server uses 3GP-DASH formats for unicast delivery.

Note that shared MBMS aspects are not shown since this scenario depicts MBMS provided by the MNO itself independently and not related to the scenario as such and can be applied as well.

The MNO manages the dedicated TV service UEs. Figure 6.4.1-2 depicts two UEs in different conditions: TV UE1 is receiving the TV content using unicast. The operator may zero rate or discard any charging related information.

In case popularity based switching according to MBMS operations on Demand (MOOD, 3GPP TS 26.346 [5]) is supported, then:

· The MNO monitors the TV service consumption per channel in areas and decide to use unicast or MBMS broadcast usage. 

According to the agreement between the Content Provider & the MNO, the MNO may provide usage information to the Content Provider. When legislation requires anonymous reception then the operator is anonymizing any TV subscription information.


Scenario 3 for multi-purpose devices

This Scenario discusses the realization for multi-purpose devices, where the managing operator (MNO1) provides all functionality for dynamic switching. Scenario 2 is focusing on dedicated TV devices, whether the device is tailored to only render the TV service. Scenario 1 focuses on a OTT scenario, where the TV service provider manages all unicast service functions. Scenario 3 is focused on Multi-Purpose devices, where the device can be used for TV Services but also for other 3GPP Services.
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Figure 6.4.1-3: Network Architecture for Scenario 3: Multi-Purpose Devices

In Figure 6.4.1-3 the Network Architecture for Scenario 3b is depicted, which is actually another deployment realization of Scenario 1. The difference to Scenario 1 is that the MNO1 is managing the TV service and has agreements with other MNOs (here MNO2). Devices connect always through an TV APN, so that the P-GW can easily separate the TV service from other data. All unicast data may be zero-rated, depending on the agreement between MNO1 and MNO2. All unicast data of MNO1are zero rated according to the agreement with the Content Provider.

The Content Provider provides the user plane data for the TV channel to the MNO. The MNO makes the TV content available through the PSS server (aka CDN for unicast delivery, 3GPP TS 26.234 [6] and 3GPP TS 26.247 [7] for 3GP DASH) and also through MBMS (3GPP TS 26.346 [5]). The PSS server uses 3GP-DASH formats for unicast delivery. When UEs from other MNOs use unicast to access the TV service, these UEs connect to the PSS server of MNO1.

The MNO is managing the TV service. Figure 6.4.1-4 depicts three UEs in different conditions: 

· UE1 belongs to MNO1 and can use services on unicast and MBMS Broadcast. 

· UE2 belongs to MNO2, but is currently located in a area, where the TV service of interest is provided with MBMS broadcast. When MNO1 activates HTTP Consumption Reporting [5], UE2 establishes the TV APN to its MNO (here MNO2) and sends consumption reporting to the BM-SC of MNO1. The operator may zero rate or discard any charging related information. 

· UE3 is located in an area, where the TV service is provided via unicast. UE3 establishes the TV APN to its MNO (here MNO2) and connects using unicast to the PSS server of MNO1. The operator may zero rate or discard any charging related information.

In case popularity based switching according to MBMS operations on Demand (MOOD [5]) is supported, then:

· The MNO monitors the TV service consumption per channel in areas and decide to use unicast or MBMS broadcast usage. 

According to the agreement between the Content Provider & the MNO, the MNO may provide usage information to the Content Provider. When legislation requires anonymous reception then the operator is anonymizing any TV subscription information.


NOTE:
Currently the interface between PSS Server and BMSC is not standardized. Stage 2 details of the PSS function is under SA4 responsibility.

6.4.2
Impacts on existing nodes and functionality
Editor's Note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW etc.) as well as clarification/description of reuse of existing functions to deliver the necessary service offerings.

6.4.3
Solution Evaluation

Editor's Note: Use this section for evaluation at solution level. Evaluation at key issue level is done in a separate clause.
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