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1 Introduction
At SA4#74, the use cases for Full File Repair without FDT proposed in S4-130652 were agreed for inclusion in TR 26.848 “MBMS Improvements: Enhanced MBMS Operation (EMO)”.  

During this meeting, a gap analysis was requested to explain why additional procedures are needed to support the identified use cases.  This contribution provides the requested gap analysis, recommended requirements, and a solution outline.
2 Proposed changes to MI-EMO TR 26.848 v.0.4.0

4.2.4
File Repair without FDT
4.2.4.1
Description
4.2.4.1.1
Use Case #1 – Device is tuned to another frequency
Sam is subscribed to a real-time “BBA Live” basketball MBMS video service which allows her to watch live basketball games on her device.  The real-time service is broadcast over MBMS using frequency band 1.  Sam’s mobile device is also configured to receive software updates via an MBMS Firmware OTA service that is broadcast over frequency band 2.  Sam has been watching a live BBA game on her device during the time that a firmware download for her device has been scheduled for delivery over the MBMS FOTA service.   Having missed the broadcast delivery window for the file while Sam was watching the game, the device retrieves the software update from a file repair server.
4.2.4.1.2
Use Case #2 –Device is powered-off
Tom is a news junkie who is subscribed to the “CMN” news service which periodically broadcasts news articles throughout the day.  Tom regularly commutes between Boston and San Diego for work every week and is diligent about placing his phone in “airplane mode” when he flies.  During his flights Tom’s phone is unable to download the news articles that are broadcast while he is in the air.  When Tom lands he disables “airplane mode” and his device downloads the missing news articles from the file repair server so that Tom can start catching up on his news feed.
4.2.4.1.3
Use Case #3 –Device is out of MBMS coverage but in good unicast coverage
Beth is a postwoman who delivers mail in some areas without  eMBMS coverage (MBMS signal is weak). Her GPS relies on broadcast traffic updates for route selection. While in the areas with low coverage, the device downloads missing traffic updates from the file repair server. Beth’s GPS always selects the best travel routes.

4.2.4.2
Recommended Requirements & Evaluation Criteria

Derived requirements from the above use cases are listed below.

· A UE that is unable to receive a file and its FDT during the scheduled broadcast window is able to fully recover the file from the repair server.

· The UE is able to make the request for the file from symbol-based repair servers and conventional HTTP servers. 

· It is desirable for the UE to be able to determine the MD5 of the latest version of the file of interest.

· The UE is able to determine the list of files in a session that do not have a file schedule.

4.2.4.3
Gap Analysis & Evaluation
4.2.4.3.1 Existing Technologies
Clause 7.4 of 3GPP TS 26.346 defines OMA Push procedures that a terminal can use to download files of interest from an MBMS Download service when the terminal is not in broadcast coverage.  The procedures for using the specified OMA Push mechanism are as follows:

· When the terminal detects that it is outside of broadcast coverage it registers with the BM-SC for an OMA Push of the FDTs for files belonging to the user service.  If the terminal is subscribed to multiple user services then it registers for an OMA Push of FDTs for all these services.

·  If a file for any of the registered services is sent over the MBMS bearer the BM-SC sends the corresponding FDT to the terminal via an OMA Push.

· Upon receipt of the FDT, the terminal uses a unicast bearer to download the corresponding file from the repair server.

· When the terminal detects that it has entered broadcast coverage it should then de-register from receiving FDTs via OMA Push.  This is needed to avoid wasting unicast bearer capacity with the unnecessary Push of FDTs to the terminal.
4.2.4.3.2 Consequences of Existing Technologies
The following clauses analyze the applicability of the OMA Push procedures to the above agreed use cases.

OMA PUSH for Use Case #1 – Device is tuned to another frequency

Using the above described OMA Push procedures for this use case would cause the terminal to register and de-register each time the user tuned in and out of a higher priority program on another frequency band.  This process can become frequent when the user is channel surfing between frequency bands.  Hysteresis can be applied to reduce the number registrations and de-registrations but the amount of hysteresis has to be tempered against the probability that the terminal will miss a Push or receive an unnecessary Push of the FDTs.  Furthermore, if the terminal is subscribed to multiple services being sent on the frequency it is tuning away from, the terminal has to register and de-register for all these services.

Result: Using the OMA Push procedures for this use case can cause frequent and/or multiple  registrations and de-registrations by the terminal.

OMA PUSH for Use Case #2 – Device is powered-off or in airplane mode

When a device is powered off or is set to airplane mode it does not have the opportunity to register for an OMA Push of the FDTs.  If the file(s) of interest is/are broadcast while the device’s radio is off the device will not be pushed the FDT(s) of the file(s) when the device returns to coverage.  The result is that the device will not be able to retrieve the file(s) of interest.

Result: If the terminal relies on the OMA Push procedures for this use case then the device does not receive the FDTs and is unable to retrieve the missing files of interest.

OMA PUSH for Use Case #3 – Device is out of MBMS coverage but in good unicast coverage

To avoid unnecessary push of the FDT the terminal de-registers when it can access the MBMS broadcast bearer.  As the terminal travels through areas where broadcast coverage is spotty, the terminal registers and de-registers for the OMA Push.  Hysteresis can be applied to reduce the number registrations and de-registrations but again, the amount of hysteresis has to be tempered against the probability that the terminal will miss a Push or receive an unnecessary Push of the FDT.  If the user is subscribed to multiple services then the terminal has to register and de-register for all of these services. 

Result: Using the OMA Push procedures for this use case can cause frequent and/or multiple registrations and de-registrations by the terminal.

4.2.4.3.3 Summary of Gap Analysis
The key limitation of the OMA Push procedure is that to enable efficient delivery of files or FDTs, the terminal has to notify the network when the terminal can and cannot receive broadcasts.  This procedure does not sufficiently address all of the above use cases as it cannot deliver the FDTs or files in cases where the terminal is unable to register for the OMA Push.  Furthermore, the procedure introduces additional signalling overhead in other use cases.

One other consideration is that the OMA Push mechanism is an optional procedure that may not be deployed in some networks.  Providing a simpler alternative for delivering the FDT info could be useful in these scenarios.

It is recommended that other mechanisms be considered to address the above use cases that can reliably deliver the FDT or file of interest to the terminal and do not introduce any additional signalling overhead
4.2.4.4
Assumptions
The following working assumptions are made for this use case:

· The UE is able to obtain the Associated Procedure Description and the Schedule Description Fragment for the file that the UE is interested in downloading.

· The Schedule Description Fragment has a File Schedule for the file of interest and/or a Session Schedule for the session in which the file of interest is broadcast.

· If the File Schedule for the file of interest is present it may or may not have the MD5 of the file.

4.2.4.5
Solution 
The Schedule Description specified in 3GPP TS 26.346 enables the UE to determine the following information from the Session Schedule and File Schedule:

· The stop/end time after which a file of interest is no longer going to be broadcast

· The fileURI and fileMD5 of the file of interest

With the above information and the Associated Procedure Description, the UE can determine when and where to retrieve a file which it was unable to receive over the broadcast bearer.  By making use of information already available to the UE, this mechanism does not require use of OMA Push procedures nor any additional signalling.  This also supports reliable delivery of the relevant FDT information in all of the use cases identified in clause 2.

Minimum Required Changes

Even though the relevant information is made available to the UE in the Schedule Description, the current procedures in 3GPP TS 26.346 do not specify that the UE can be triggered to initiate a file repair/download when reaching the stop time of the session schedule or the end time of the file schedule. These additional triggering conditions would need to be clarified in the specification.

Further Enhancements

In the following cases the UE does not already have the information needed to download the missing file from the file repair server:

· When the File Schedule is not provided in the Schedule Description fragment

· The file of interest is to be retrieved from a conventional HTTP-based repair server

The above cases can be addressed by adding a URL in the Session Schedule that points to an FDT for the file(s) belonging to the session.  This is illustrated in figure 1 below.  Once the UE determines that it has missed the broadcast of the file(s) of interest the UE can retrieve the FDT from the URL and then download the file(s) from the repair server.
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Figure 1 – Adding URI of FDT to sessionSchedule
The solution described above can also be used by a terminal to make a fast acquisition of datacasting information when the terminal tunes-in to a scheduled datacasting session.  If the terminal tunes-in some time before the next scheduled broadcast it can use the FDT referenced in the sessionSchedule to quickly download the initial datacasting information.
3 Conclusion
The document analyzes the limitations of applying current technologies to the agreed use cases, then describes a simple solution to address the use cases and their associated requirements.  The sources therefore propose that the changes in clause 2 be adopted into the next revision of TR 26.848 “MBMS Improvements: Enhanced MBMS Operation (EMO)”.  
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