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1 Introduction

At SA#53, the Release 11 Work Item Building Block on 'Download Delivery Enhancements for MBMS (EMM-DDE)’ was agreed (SP‑110556). Please see the agreed WID for objectives.
This permanent document contains use cases, requirements and working assumptions for this Work Item Building Block.

2 Use Cases, Requirements & Working Assumptions
2.1 Use Case #1: Use Case: Continuity between MBMS Download and HTTP-based Delivery of DASH-Formatted Content
A user would like to watch DASH-formatted content. The UE device of the user is capable of downloading DASH-formatted content over both HTTP-based delivery and MBMS download delivery methods. Initially, the user is outside of the MBMS coverage area and consequently receives the DASH-formatted content over HTTP-based delivery. Later on, the user enters into the MBMS coverage area, and the UE triggers a switch to the MBMS download delivery method for receiving DASH-formatted content. After a while, the user initiates a trick play mode action, and consequently the UE triggers a switch back to the HTTP-based delivery method for receiving DASH-formatted content. 

To summarize, here are the use cases for which such switching between MBMS download delivery and HTTP-based delivery methods are relevant:
(a) Switching from MBMS download to HTTP-based delivery method:

· Without channel change e.g. when a user is viewing an MBMS user service and moves out of MBMS coverage, or the user initiates trick play mode action, etc.

· With channel change e.g. changing to a channel only available on PSS/DASH.

(b) Switching from HTTP-based delivery to MBMS download:

· Without channel change e.g. the user returns back from trick play mode to a normal MBMS user service, etc.

· With channel change e.g. changing to a channel available on MBMS.

2.1.1 Requirements

· It shall be possible to switch from MBMS download delivery method to HTTP-based delivery method for downloading DASH-formatted content including:

· User-initiated content switch with access change: The user requests reception of a service other than the one currently received over MBMS, and the new service is only available over PSS.
· Application-initiated switch of access: The MBMS coverage is lost and alternative reception of the same service is possible over PSS.
· It shall be possible to switch from HTTP-based delivery method to MBMS download delivery method for downloading DASH-formatted content.

· User-initiated content switch with access change: The user requests reception of a service other than the one currently received over PSS, and the new service is available over MBMS.
· Application-initiated switch of access: The UE recognizes that MBMS reception of that service is alternatively possible (e.g. because MBMS reception was re-gained), such that the UE may terminate the PSS session and initiate reception over MBMS.
2.1.2 Working assumptions
2.2 Use Case #2: Multiplexed User Services
An operator identifies that certain MBMS services are almost always consumed together, e.g. Liverpool FC match highlights and alternative commentary tracks. The operator decides that it will multiplex these services onto a single MBMS transport bearer in order to lower the number of MBMS radio bearers provisioned across its network, reduce the amount of signalling across its network, and furthermore, decrease UE complexity by maintaining less session state information.

It is of benefit in the case where a particular user is interested in only one or some of the services on the transport session that the MBMS client has knowledge of when to tune into the transport session in order to receive the content. Some users only want to consume the commentary track (e.g. a visually impared user). By adding timing information to the metadata, a UE is capable of not tuning into the transmission session until the content the user has registered for is being transmitted, therefore saving battery power, requiring less cache, etc.

2.2.1 Requirements

3 The mobile operator shall be able to carry more than one user service per transport session.
4 The mobile operator shall be able to signal timing information relating to multiplexed user services per transport session.
5 An MBMS UE shall be able to tune in to transport sessions based on the operator-provided timing information or tune in to the entire session.

5.1.1 Working assumptions
5.2 Use Case #3: Separated User Services
A service operator is utilising an eMBMS system to deliver the YouTube top-10 watched videos. These videos may vary from less than 30 seconds to upwards of 30 minutes.

5.3 In this use case there can be significant benefits in terms of bandwidth and user experience if it were possible for videos with similar lengths (and therefore file size) to be grouped on separate transport sessions. This would allow for FEC, transmit power, file repair, carousel repetition etc to be provisioned per transport session and not simply per service. The ability to control these individually would prevent over-dimensioning of any parameter to fit the lowest common denominator.
5.3.1 Requirements
The mobile operator shall be able to carry objects comprising a single MBMS user service over one or more MBMS transport sessions.
5.3.2 The mobile operator shall be able to provision the one or more MBMS transport sessions independently
5.3.3 Working assumptions
5.4 Use Case #4: Location-based Traffic Alert Service
A mobile network operator offers a location-based traffic alert service. The mobile network operator provides a traffic alert service via download delivery for the Los Angeles (LA) metropolitan area.  It Traffic alerts might be delivered on a periodic basis, or in a dynamic fashion as events occur or conditions change in near real time, such as auto accidents, traffic congestion, unexpected road closure, etc.  It also wants to be able to deliver advisories on upcoming and planned events such as highway/lane closure for scheduled repair.  The operator wishes to enable selective reception of an individual traffic alert by target area, which may be represented by the nominal coverage area of one or more cell IDs.  In addition, based on knowledge that most of its subscriber devices are capable of fiber positioning precision than cell-ID (e.g. GPS/GNSS is built in), the operator may choose to specify the reception area as a point with an uncertainty radius, or a polygon whose shape is as defined for example by OMA MLP (see OMA-TS-MLP-V3_3-20100831-C).

5.5 Subscribing to such location-dependent service whose content files are associated with target reception data enables motorists to obtain traffic alert information tailored to his/her current location within the service area.  Traffic alerts could also be predictively selected by the UE, based on knowledge of its present location, speed and heading, or by known past location behavior, for example in relation to repetitive commute patterns to/from work. The received traffic information provides timely, accurate and location-relevant information on traffic-related problems or events according to scheduled or unexpected occurrences, and as such occurrences evolve.  This service provides considerable value and convenience to the subscriber by enhancing his/her ability to avoid, or be warned in advance about, traffic incidents.
5.5.1 Requirements
The mobile operator shall be able to offer content download delivery services whose contents are targeted to specific locations.
The mobile operator shall be able to dynamically produce and change the associated target location criteria, and its time validity.
The mobile operator shall be able to define the target reception area by different parameters, including but not limited to cell-ID.
The mobile operator shall be able to define filtering criteria by different parameters including but not limited to time in the past, present, or future.
The UE should take in account a minimum level of confidence in meeting the location criteria in deciding whether to download the associated content.
The UE should perform selective content reception decision in accordance to the location targeting criteria.  The standard shall not define how the reception decision is computed in terms of specific algorithms or technical capabilities.
The mobile operator shall be able to offer location-based content delivery services while ensuring privacy of subscribers’ locations in consuming location-based broadcast services.
5.5.2 It shall be possible for the mobile operator to employ network-controlled, UE-controlled, or hybrid (combination of network- and UE-controlled) positioning technologies in support of download delivery services whose contents are intended for reception in specific locations. The choice of positioning technology/technologies should be driven by considerations such as network efficiency and user privacy.  
5.5.3 Working assumptions
5.6 Use Case #5: MBMS File Repair via Conventional HTTP Servers
A mobile network operator wishes to use conventional HTTP servers as repair servers for the MBMS File Repair feature.  Using conventional web servers allows the operator to leverage the existing, scalable, standardized, and widely-deployed web infrastructure.  The operator wishes not to use specialized file-repair servers and would prefer to use the same web servers as for delivering other content.

From a service perspective the operator wishes to re-use content already available on the Internet via standard HTTP servers.  Furthermore, the operator can leverage the standardized, reliable, and optimized delivery provided by conventional HTTP-based Content Delivery Networks, resulting in a better and proven user experience with less risks, and reducing their own network congestion.  The operator can also enable advanced hybrid Internet/MBMS services, e.g., where eMBMS is used as a “traffic offload service” for Internet content.  

5.7 It is important that the use of the HTTP-byte range requests be optimized to minimize the number of file repair requests from the repair servers.  For an operator that already has an existing MBMS deployment not using HTTP byte range requests for file repair, it is necessary to be able to gradually deploy terminals and servers that use the HTTP byte-range request messaging without negatively impacting the deployed terminals and servers.  
5.7.1 Requirements
It shall be possible for the mobile network operator to use conventional HTTP/1.1 servers as file repair servers for the MBMS File Repair feature
It shall be possible for terminals to make standard HTTP/1.1 byte-range requests for repair data from the file repair servers
It shall be possible for the mobile network operator to configure the network broadcast data and also terminal requests for repair data to minimize the amount of unicast load and number of HTTP repair requests
5.7.2 It shall be possible for the mobile network operator to perform a gradual deployment of terminals and conventional servers that support using HTTP byte range request without breaking backward compatibility with currently deployed terminals and servers
5.7.3 Working assumptions
5.8 Use Case #6
5.8.1 Requirements

5.8.2 Working assumptions







































