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1. Introduction
This paper suggests a new solution alternative addressing key issue 6 (« Usage of Forward Error Correction ») in TR 23.780, complementary to the solution 6-1. The paper describes why MCData  File distribution should be protected by FEC and why a complementary file repair procedure should be added.
The annex S6-160738 is refered as clause X. 

2. Reason for Change
Key issue 6 of TR 23.780 needs to be resolved for all types of mission critical services. The solution 6.1 does not address the MCData file distribution capability.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.780 v0.3.0.
* * * First Change * * * *
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* * * Next Change * * * *

6
Solutions
6.x
Solution x: FEC for MCData File distribution
6.x.1
Introduction
The solution addresses key issue 6 (section 5.6) and describes why an application layer FEC is required to protect MCData file distribution over MBMS. The solution also recommands the usage of a File Repair procedure, to repair lost or corrupted file fragments after the MBMS reception.
MCData File distribution capability requirements are defined in clause 5.3.2 of 3GPP TS 22.282 [5]. These requirements do not provide any bounds for the file size or the delivery time.
For scalability reason in terms of number of target users and file size, the usage of MBMS for file distribution is necessary. As file distribution usualy not tolerate any losses while MBMS channels are unaknowlegded, the delivery method shall associate usage of FEC and File Repair.
6.x.2
FEC performance for file delivery
The level of protection against losses for file distribution offered by the usage of FEC over MBMS can be estimated from the 3GPP TR 26.947 [x3]:

The BM-SC specifies the download delivery method in clause 7 of 3GPP TS 26.346 [x]. It relies in particular on
· The usage of the FLUTE protocol ([x1]), allowing the unidirectional delivery of files over UDP

· Forward Error Correction using the raptor10 scheme ([x2]).
· File Repair servers, allowing the UE to request the remaining parts of the files that could not be fully recovered with FEC.
While evaluating the performance of a set of candidates for FEC for the download delivery method, 3GPP TR 26.947 [x1] modelized the loss distributions over MBMS in LTE, as presented in annex X.1.2, and evaluated the FEC overhead required to achieve 99% probability of recovery for a given file.
The performances might be more or less different for a transport protocol different than FLUTE and a FEC scheme over than raptor, however it provides a good order of magnitude.
The evaluation has been performed with the following MBMS bearer models :
Table 6.x.2-1: Typical LTE MBMS bearer parameters

	LTE eMBMS Bearer
	

	
	Bearer bitrates
	398.4 kbit/s, 
	266.4, 1.0656 Mbit/s

	
	RLC-SDU size
	498 byte
	1332 byte

	
	RLC-SDU frequency
	10ms
	40ms, 10ms

	
	MAC PDU loss pattern
	Markov
	Markov

	
	Speed
	3 and 120 km/h
	3 and 120 km/h

	
	MAC-PDU loss probability
	1%, 5%, 10%, 20%
	1%, 5%, 10%, 20%


(source: Table 8 from 3GPP TR 26.947  [x1])
The following file length has been considered : 
Table 6.x.2-2: File length
	Number
	File Size
	Example

	1
	50 kByte (51 200 bytes)
	JPEG coded logo

	2
	1 MByte (1 048 576 bytes)
	AAC encoded audio clip

	3
	3 MByte (3 145 728 bytes)
	MP3 audio clip

	4
	128 MByte (134 217 728) bytes
	30 min SD movie coded at 500 kbit/s

	5
	1.8 GByte (1 887 436 800) bytes
	2 hours HD movie coded at 2 MBit/s


(source: Table 1 from 3GPP TR 26.947  [x1])

3GPP TR 26.947 [x1] , within in its attachment Attachment-2-Benchmark-Codes.xls, tab "LTE-Download - 5053&Ideal", provides the evaluated FEC overhead for  each of those cases.
At 3km/h with a 266 kbps bearer, the evaluated FEC overhead to achieved 99% of good reception is the following : 

[image: image1]
Figure 6.x.2-1: FEC Overhead at 3km/h, 266 kbit/s

The FEC overhead, for the other bitrates is slightly similar.

With an average BLER inferior to 5%, a 10% FEC overhead is enough to offer 99% probability of good reception for files whose length is superior to 1MB. For smaller files, an additionnal FEC overhead is required.
6.x.3
File repair procedure
The purpose of a File Repair Procedure is to repair lost or corrupted file fragments after the end of the MBMS delivery. 
It achieves the file distribution for the small UE proportion for which the losses were too important to recover the file with the FEC alone.

As stated in 3GPP 26.346 [x], clause 9.3: 
Three problems must generally be avoided:

* Feedback implosion due to a large number of MBMS clients requesting simultaneous file repairs. This would congest the uplink network channel.
* Downlink network channel congestion to transport the repair data, as a consequence of the simultaneous clients requests.
* File repair server overload, caused again by the incoming and outgoing traffic due to the clients' requests arriving at the server, and the server responses to serve these repair requests.

The three problems are interrelated and must be addressed at the same time, in order to guarantee a scalable and efficient solution for MBMS file repair.

The principle to protect network resources is to spread the file repair request load in time and across multiple servers. 
In the Download Delivery method, the MBMS client:
1.
Identifies the end of transmission of files or sessions.
2.
Identifies the missing data from an MBMS download.
3.
Calculates a random back-off time and selects a file repair server randomly out of a list.
4.
Sends a repair request  message to the selected file repair server at the calculated time.

When a MBMS download session of repair data is configured in the associated delivery descriptions, a MBMS client should wait for repair data in the defined MBMS download session on its MBMS bearer - except where the UE is prevented from doing so due to limited simultaneous context activation capability.

Then the file repair server:
1.
Responds with a repair response message either containing the requested data, redirecting the client to an MBMS download session, redirecting the client to another server, or alternatively, describing an error case.

The BM-SC may also send the repair data on a MBMS bearer (possibly the same MBMS bearer as the original download) as a function of the repair process.

The random distribution, in time, of repair request messages enhances system scalability to the total number of such messages the system can handle without failure.

6.x.4
Impacts on existing nodes and functionality

The MB2 interface to allow the usage of functions and protocols of the Download Delivery Method : in particular the usage of FLUTE/FEC and File repair.

6.x.5
Solution evaluation

Without FEC and File repair, no efficient MCData file distribution delivery over MBMS can be achieved.
The File Delivery Method has been implemented and optimized for 12 years at 3GPP, and successfully deployed. To avoid any function duplications and to benefit from its continuous enhancements, an MB2 extension should be privileged.

* * * End of Changes * * * *
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