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Discussion

The proposed Unicast solution for Enhanced TV services rely on many existing available 3GPP enablers as well as build upon solutions.  Added the impacts on existing functions and evaluation of the solution itself.




Proposal for update:

6.4 Solution 4: Unicast delivery for TV Services

6.4.1 Description
This solution addresses Key issue #5.
The users who are allowed to receive TV services will require subscription for the TV services in the HPLMN MNO.
Scenario 1: TV delivery over Unicast and shared MBMS Broadcast considering Multi-Purpose devices: Here, the TV channel provider decides dynamically, when and where to use Unicast and MBMS Broadcast for service distribution. When the popularity is low, then the TV channel provider terminates shared MBMS Broadcast and uses 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: TV delivery over Unicast and shared MBMS Broadcast considering Multi-Purpose devices
In Figure 6.4.1-1 the Network Architecture for Scenario 1, TV delivery over Unicast and shared MBMS Broadcast considering Multi-Purpose, 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 (aka the CDN functions) are provided by the Content Provider and not depicted separately.

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

Note that the TV 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 Broadcast 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 Unicast.  

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

· The TV Content Provider monitors the popularity of the TV service over Unicast, for each MNO separately. 

· When unicast TV service usage of a channel is high in a certain area, the TV 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.

Editor's Note: Detailed realization of the new User Plane (UP) and Provisioning Plane (PP) interfaces are for further study. 

Scenario 2 for dedicated TV devices:  The TV Content Provider 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 TV 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 functionality for unicast delivery, 3GPP TS 26.234 [6] and 3GPP TS 26.247 [7] for 3GP DASH) and also through MBMS Broadcast (3GPP TS 26.346 [5]). The PSS server uses 3GP-DASH format 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 TV 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.

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.

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 Unicast/MBMS Broadcast 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 scenario, where the TV Content 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 3 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 MNO1 are zero rated according to the agreement with the TV Content Provider.

The TV 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 functionality for Unicast delivery, 3GPP TS 26.234 [6] and 3GPP TS 26.247 [7] for 3GP DASH) and also through MBMS Broadcast (3GPP TS 26.346 [5]). The PSS server uses 3GP-DASH format 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 decides to use Unicast or MBMS Broadcast. 

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

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.

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

The following functionalities are needed to be supported by the entities:
UE: It requires support of existing services available/defined for eMBMS already.
· Able to support TV services as required by the solutions in this TR. In addition, for Unicast support, there needs to be additional PDN connection via possibly dedicated APN for TV services delivery. Note that it may require explicit connection towards TV Content Provider for Unicast reachability information (e.g. IP addresses, ports, etc.), this is to be determined by SA4.
· Ability to support Consumption Reporting.
Content Provider/PSS: MNO needs to provide the required functions for MBMS Broadcast services as per Key Issues 4 & 6.  MNO needs to enable such functions towards TV content providers.
S-GW/P-GW: No new impacts.
MME: No impacts, if APN is configured in the HSS then MME checks when UE provides an APN and verifies that the user has subscription for that APN.

HSS: Configure well known dedicated APN in the subscription for Unicast TV services support.
6.4.3
Solution Evaluation


This solution is developed using existing 3GPP functions and possible new functions developed in conjunction with TV services support in 3GPP using eMBMS.  As such, the solution does not require any new functions but rather packaging of combination of functions to enable Unicast support.
Scenario 1 uses OTT mechanism to deliver TV content via Unicast mode  and works independently from MBMS Broadcast delivery. As such, there is no specification changes required from this study perspective. Though it should be noted that due to the nature of decoupled and transparent OTT delivery, the performance may not be optimal.

Scenarios 2 & 3 makes use of the MNO control over the selection of the delivery mode (Unicast, MBMS Broadcast, switching etc.) based on content provisioning and specific MNO service provisioning (e.g. dedicated APN etc.) in order to deliver TV services and as such can provide improved performance and simplified delivery towards number of content providers.
************************************  Next Change **********************

8
Conclusions

Editor's note:
This clause is intended to list conclusions that have been agreed during the course of the work item activities. This should also capture the guiding principles and documentation approach for creating CRs to normative specifications within the responsibility of SA WG2.

8.1 Interim Conclusions

For Key issue #2:

-
Solution 2 shall be adopted for normative work. 

For Key issue #3: 

· Solution 3 shall be adopted for normative work with the following considerations:

-
Deployment option for MBSFN synchronization areas managed within each PLMN shall be adopted.

-
Deployment option for inter-PLMN MBSFN synchronization needs to be evaluated by RAN WGs. 
For Key issue #5:

· Solution 4 shall be adopted for normative work with the following considerations:

· Solutions addressing Scenario 2 and Scenario 3 shall be documented as the main scenarios to be supported.
· Scenario 1 is a valid scenario that can be supported without any normative specification impact from SA2 perspective.  SA4 may provide additional information/clarification as part of the investigation of their assocaiated work.

· Functionality/interface development between BMSC/PSS server and the TV Content Provider will be worked upon together with SA4 for both MBMS Boradcast and Unicast delivery of TV services.
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