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1. Introduction
The solution 6-1 need to be completed with MCVideo and MCData aspects. 
A new annex is proposed to quantify the need and the gains of FEC for MCData file distribution.
2. Reason for Change
The key issue 6 states : "This key issue shall describe whether FEC should be applied to MCPTT, MCVideo and MCData services, to allow them to reach their respective required levels of QoS (packet losses and packet delay budget)."

The need of FEC for MCData file distribution capability and MCVideo is not sufficiently detailed in solutions 6.1.
A new annex is proposed to provide an order of magnitude of the significant gains that can be expected by the usage of FEC for file distribution over MBMS. This new annex relies on a study (3GPP TR 26.947), where FEC gains were evaluated for the non-mission critical services by using the Download Delivery Method (3GPP TS 26.346). Without being prescriptive, this evaluation provides good insights about the FEC performances that can be expected for an optimized delivery method over MBMS.
In the evaluation clause of solution 6-1, this pCR stresses the need of a file repair procedure for file distribution.
The pCR reminds also the existence of a FEC encoding capability to protect RTP streaming against losses, based on FEC Frame and Raptor 10, as presented in S6-160487 at SA6#11, which was not mentionned.
3. Conclusions

<Conclusion part (optional)>

4. Proposal

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

6.6.2.2
MCVideo

This solution will be limited to the case where the video is transported as an RTP stream. Two cases are distinguished: urgent and non-urgent mission critical videos, both requiring different levels of QoS with different KPIs.


* * * Next Change * * * *

6.6.2.3
MCData

MCData services offers a wide range of features: SDS, file distribution, data streaming capabilities.
SDS and file distribution capabilities are loss intolerant and require a fully reliable delivery method over MBMS. Losses can be reduced by the usage of FEC, however FEC should be combined with a recovery procedure to fix possible residual losses.
Data streaming may also benefit from FEC, but the lack of KPI requirements for data streaming over MBMS prevent its evaluation.

* * * Next Change * * * *

6.6.3.1
QCI and target packet error loss rates

It is assumed that the target packet loss rates are defined in 3GPP TS 23.203 [7] by the QCI 65 (MCPTT: 10-2) and 70 (MCData: 10-6).
For MCVideo it is assumed that the target packet loss rate is defined in 3GPP TS 23.203 [7] by the QCI 2 (
Conversational Video (Live Streaming): 10-3).
These packet loss rates define the residual packet loss rates when a lower modulation and coding scheme is used without FEC or after the FEC decoding, when a higher modulation and coding scheme is used.
The PDB (Packet Delay Budget) defined by these QCI are not necessarily in line with the latency performance requirements synthetized in the next subclause.

* * * Next Change * * * *

6.6.6
Impacts on existing nodes and functionality

The MB2-C interface is modified. 

In the Create Bearer request, shall be included: the SDP, the expected FEC percentage to apply and the maximum additional latency. 
The Create Bearer response shall provide a modified SDP, including the description of the FEC. This modified SDP shall be the one announced to the MCS clients.

The BM-SC needs to support FEC for Mission Critical Services.


The UE shall include a FEC decoding capability for mission critical services, which can be added in the MCS client.
For File Distribution a repair/recovery procedure is added to achieve full reliable transmissions.
6.6.7
Solution evaluation

The solution performance allows to reach the QoS requirements for MCPTT as evaluated in Annex A. FEC protection for call control and floor control is not evaluated in the Annex as those messages can be repeated if needed. The additional latency caused by FEC is acceptable, i.e. both KPI3 and KPI4 are still fullfilled.
For MCData File Distribution the usage of FEC is beneficial in terms of network resource consumption as shown in Annex X.
For MCVideo the usage of FEC allows reaching the objective of 10-3 residual packet loss rates. 

The MB2 extension proposed in this solution does not modify the existing call flows.
* * * Next Change * * * *

Annex X: Interest of FEC for MCData file distribution capability

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 [14]. This study evaluates the FEC performance for file distribution over MBMS, when associating the usage of the FLUTE protocol ([x1]) allowing the unidirectional delivery of files over UDP, and raptor10 FEC scheme ([x2]).
NOTE: This annex does not intend to be prescriptive for either the delivery protocol or the FEC scheme. 

3GPP TR 26.947 [14] modeled the loss distributions over MBMS in LTE as presented in annex A.1.2 and evaluated the FEC overhead required to achieve 99% probability of recovery for a given file.

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 [14])

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 [14])

3GPP TR 26.947 [14] provides the evaluated FEC overhead for each of those cases (Attachment-2-Benchmark-Codes.xls, tab "LTE-Download - 5053&Ideal").

At 3km/h with a 266 kb/s bearer, the evaluated FEC overhead to achieve a 99% reception success rate is:
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Figure 6.x.2-1: FEC Overhead at 3km/h, 266 kbit/s

The FEC overhead for other bitrates is similar.

With an average BLER inferior about 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.

Without FEC, 99% probability of good reception over MBMS can only be achieved by multiple retransmissions of the same file. E.g. for a 1MB file delivered over MBMS with a BLER of 1%, at least 3 retransmissions are necessary. For a 100 MB file with a BLER of 1 %, at least 4 retransmissions are necessary.

NOTE: The probability of good reception for a retransmitted file over MBMS without FEC can be estimated with the following formula : P good reception  = (1- (BLER) NTransmission) NPackets where NTransmission is the number of retransmission and NPackets the number of IP Packets required for the delivery of the given file.
