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1 Introduction
This document provides the following details as a follow-up from SA4#75:

· During SA4#75, S4-131062
MI-MooD: Content Aggregation - Dynamic Unicast-Broadcast Switching was agreed, but the Use case was NOT added to the TR26.849 v0.2.1. The use case is repeated in section 2 just for reference.

· The call flow in as documented in TR26.849 v0.2.1, section 4.4.1 is refined.

· A more detailed gap analysis and recommended requirements are provided as a proposal to be added to an updated version of TR26.849. 
2 Use Case Description: Content Aggregation

An operator provides a service with many TV live channels based on DASH. Actually the operator acts as an aggregator for content producers and content consumers.  The TV channels include services of personalized reporters, local news, many small production feeds. Channels may be referenced through social networks and occasionally such channels get popular over time and the popularity decreases again. The popularity may results from recommendations on social sites, so the uptake is happening gradually. Also popularity may be different in certain regions. The operator wants to ensure that in these high-demand cases all MBMS-capable devices can consume these qualifying services with high-quality without disturbing the user experience which includes seamless service, availability of time-shift buffering, additional views and components of the channel and possibly other features. The service provider wants to deliver such services popular services in a radio efficient manner.

The use case is based on the following assumptions:
· Business agreements enable the operator to convert the various content feeds from unicast to broadcast delivery upon high demand of a nominal unicast content/service.
· The operator wants to accurately count the consumption of the service taking into account the UE capabilities, the location of the UE, and the actions of the user such as time-shift and so on.

3 Call Flow Updates to: Content Aggregation
4.4.1
High-Level Call Flow for UE-Supported MooD Operation

Figure 1 provides a call flow for the case where the UE supports MooD operation in a sense that the MBMS-capable UEs "inform" the BMSC about the consumption of the service and the BMSC is central to making MooD operation decisions.

The physical implementation of the BMSC may be distributed, e.g. using a proxy server for scalable distribution of the unicast content. However, in the context of this document, the focus is on logical entities that are established in the 3GPP architecture and under control of SA4.
For the purpose of the call flow, the following is defined:

Potential MBMS User Service: A Non-MBMS User Service that may potentially be migrated to an MBMS User Service.

NOTE:
In the call flow below, it is expected that the MI-MooD WI will require defining new normative signaling at least pertaining to the steps highlighted in italics.  In addition, in a more refined version of this call flow, the MBMS-capable UE may be split into an MBMS UE and an Application Client.
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Figure 2: High-Level Call Flow for UE-Supported MooD Operation
1. The content server offers a service. The BMSC is made aware that this service is a Potential MBMS User Service 

2. The BMSC informs MBMS-capable UEs about the Potential MBMS User Service

3. The MBMS-capable UE initially and continuously informs  the BMSC about the consumption of the Potential MBMS User Service, possibly enhanced with location/consumption metadata. Sending this information is an implicit consent of the UE to migrate to the MBMS User service. This may be done in one or more of the following manners:

a. By direct registration for the service

b. By indirect registration using the regular data requests

NOTE: Scalability needs to be taken in account for the mechanism used to inform the BM-SC of the UE's consumption of the Potential MBMS User Service

4. Based on the information from the registration and/or other information the BMSC continuously considers whether the service should be migrated to an MBMS User Service 

5. The UE requests data for the Potential User Service in one of the following manners

a. directly to the content server

b. using the BMSC as a proxy for the request and the BMSC forwards the requests to the content server. 
6. The UE receives the service as a regular unicast service.

7. At some point in time the BMSC may decide to initiate an MBMS User service for Potential MBMS User service. 

8. The BMSC establishes an MBMS User Service with broadcast mode and informs the MBMS-capable UEs that are consuming service about this.

9. The BMSC fetches the content from the Content Server and distributes it as MBMS User service.

10. The BMSC starts distributing the content as MBMS User Service, typically with broadcast mode enabled

11. The UE joins the MBMS user service and receives the content through MBMS user service.
12. The UE starts consuming content received through MBMS User Service
13. The UE continuously informs (taking account scalability) the BMSC about the consumption of the service, and also provides deregistration of the service.
NOTE: Scalability needs to be taken in account for the mechanism used to inform the BM-SC of the UE's consumption of the MBMS User Service

14. Based on the information from the registration and/or other information the BMSC may decide to terminate the MBMS User service.

15. The BMSC informs the UEs consuming the MBMS User Service about the termination.

16. The UE leaves the MBMS User service

17. The UE informs the BMSC that it has left the MBMS User service

18. The UE starts requesting data of the Potential MBMS User Service through unicast. The options are the same as in 3. 

19. The BM-SC terminates the MBMS User service and continuous to provide the Potential MBMS User Service 

4 Gap Analysis and Recommended Requirements

Gap Analysis

The following gaps are determined :

1. The ability that the BMSC informs MBMS-capable UEs about the Potential MBMS User Service. The information may be done in one or more of the following manners:

a. through a static configuration, e.g. the UEs are configured such that certain services are always potential MBMS User services

b. through device management, for example an operator may configure UEs dynamically such that certain services are MBMS user services

c. through the use of MBMS user service, for example to use a specific USD that announces the service as a specific MBMS user service

2. The ability that the UE continuously informs the BM-SC about the consumption of the Potential MBMS User Service possibly enhanced with location/consumption metadata. This may be done by one or of the following ways:

a. the UE registers directly for the service and uses a specific API/protocol to keep the BMSC informed

b. by the use of specific HTTP requests that are generated according to the configuration, e.g. to a specific proxy, potentially enhanced with query parameters or cookies.

3. The establishment and announcement of an MBMS User service to the MBMS-capable UEs that are currently consuming the service or MBMS-capable UEs that are joining the Potential MBMS user service once the MBMS user service is already established. This may be done by one or of the following ways:

a. Sending a USD to MBMS-capable UEs on a preconfigured API/protocol that is defined in the configuration

b. Sending a USD as part of the service distribution, either as part of the service protocol or as part of the formats

4. The ability that the UE continuously informs the BMSC about the consumption of the UE in a scalable manner where the scalability is under control of the BMSC. This may be done by similar means as defined in bullet point 2. This includes also the ability that the UE may signal the termination of the service.

Recommended Requirements

The following recommended requirements are proposed:

1. The solution for a potential MBMS user service reuses existing MBMS features as much as possible, including features defined in other work items during Rel-12 such MI-EMO.

2. The solution for a potential MBMS user service reuses existing features such as common web technologies and HTTP features as much as possible.

3. The solution for a potential MBMS user service provides the necessary signalling as identified in the gap analysis above

4. The solution for the potential MBMS user service provides a scalable solution when operating in unicast mode and in broadcast mode

5. The solution for the potential MBMS user service provides the ability that the amount of uplink traffic can be controlled by the BMSC

6. The solution for the potential MBMS user service provides the ability that the amount of downlink traffic can be controlled by the BMSC

7. The solution for the potential MBMS user service takes into account relevant regulatory and privacy issues

8. The solution for the potential MBMS user service minimises the impact for the user when migrating from a potential MBMS user service to an MBMS user service.

9. The solution for the potential MBMS user service provides the ability to run the MBMS user service as broadcast only mode as well as for a broadcast and unicast mode.

10. The solution for the potential MBMS user service is at least enables for DASH over MBMS, RTP-based streaming as well as MBMS download delivery services that may be augmented by associated delivery procedures providing repair through regular HTTP servers.

11. The solution for the potential MBMS user service works for encrypted and non-encrypted content.

12. The solution for the potential MBMS user service operates with minimum processing overhead for the BMSC and other network components.

13. The solution for the potential MBMS user service is efficient in terms of overhead and UE battery consumption.
5 Proposal
This document proposes the following details as a follow-up from SA4#75:

· To execute the agreement and update TR26.849 with the agreed use case in section 2.

· to add the proposed changes in section 3 to TR26.849, section 4.4.1

· to add the gap analysis and recommended requirements in section 4 to an updated version of TR26.849. 
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