[bookmark: OLE_LINK17][bookmark: OLE_LINK16][bookmark: page1]3GPP TSG-SA4 EMM-EFEC Ad-Hoc Meeting	Tdoc S4-AHI233
[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK85][bookmark: OLE_LINK86]13-15 December, 2011, Copenhagen, Denmark

Agenda item: 		
Source: 		ETRI
Title: 	Proposed evaluation and selection criteria for the AL-FEC for a use case of graceful degradation in MBMS
Document for		Discussion
1. Introduction
There are increasing demands for video services delivered not only through wired networks but also through wireless networks in which the terminals are constantly moving, resulting in the network conditions varying as the time and location of the terminals move and change. The variation of the network conditions may also result in varying packet error rates, throughputs, and packet delays that may easily distort the media data delivery and may result in video users having bad experiences. Moreover, the terminals in broadcast services cannot be adapted individually when they enter difficult reception conditions; thus, they can experience abrupt service severances with consecutive or burst packet errors. In order to prevent these errors, a minimum level of acceptable quality should be guaranteed by providing graceful degradation that can be realized using the view scalability in the video or the differentiation of the transmission robustness in different sections of the video streams, which is referred to as unequal error protection (UEP; e.g. base layer or I frame in a GoP must be protected for minimum level of service; see Figure 1 in [1]). 

When all frames in consecutive GoPs are lost, the receiver can protect display disconnections, thus enhancing the service quality and user experience by recovering each I-frame in each GoP using a special purpose AL-FEC. The purpose of these AL-FECs is only to recover the I-frames; thus, the evaluation and selection criteria should be different from ordinary AL-FECs, which is the purpose of this contribution.


2. Consecutive GoPs’ Burst Loss and Required Amount of Parities
[bookmark: _GoBack]In [1], we proposed a special purpose AL-FEC that can only recover I-frames when all frames in consecutive GoPs are lost in the concept of UEP described above. Without loss of generosity, we need the amount of bits that are equal or more than those of the I-frame to be restored; therefore, we must maintain an equal or greater amount of bits in a section that can not be lost when the video information are lost with burst. This concept is illustrated in Theorem 1.

Theorem 1: Suppose that a channel capacity is B bits per channel use. Then, we can obtain a transmit rate of  where  and  are the message length and parity length, respectively. Further suppose that  fraction of the message is deleted in the bearer delivery process. Then, the remaining message becomes a length of  and . 

Proof: The deleted message can be understood as erased bits over a BEC. Then, the inequality  or inequality  must be satisfied. Suppose . Then, , which becomes larger than . Therefore, this inequality is only satisfied if .

As a result, according to Theorem 1, we must have equal or greater amounts of parity bits than the amounts of bits to be restored. Furthermore, we also need the bits of the I-frame that we want to recover when the all frames in consecutive GoPs are lost. Therefore, it is not adequate for the UEP AL-FEC to adopt the minimum required parity proposed for ordinary AL-FEC performance measures. However, greater required parity bits than those of the I-frame could be given a penalty.


3. Proposed Evaluation and Selection Criteria for AL-FEC for the Use Case of Graceful Degradation in MBMS
In this chapter, we propose a loss model for the evaluation and performance metric for the selection criteria for the AL-FEC for a use case of graceful degradation in MBMS. 

The proposed loss model is a burst loss model that can provide the results of losing whole frames in consecutive GoPs using the Gilbert Elliot (GE) model [2]. This model was proposed and the liaison for its evaluation was sent to RAN1 and RAN2 at the Jeju meeting. Currently, they are discussing a random model, the Markov model (GE model), or another loss model. Therefore, we propose that the random model can be used as a temporary model until the response of liaison is received. 

For the UEP AL-FEC performance metric, we propose the following. 
· The loss rate should be a coded packet loss rate because the UEP AL-FECs can be applied after ordinary AL-FEC decoding (e.g. RaptorQ). 
· To evaluate clear performance, when the I-frame is lost, all frames in that GoP are assumed to be lost. 
· To measure the user experience effect with the period of disconnection, the number of consecutive GoPs that do not have restored I-frames can be given using a weighted penalty.
· According to Theorem 1 and the descriptions in Chapter 2, the minimum required number of parity bits is determined; therefore, the number of required parity bits cannot be used for the performance metric, but having more than the basic required amount should result in a penalty.


4. Conclusion
We hope the EMM-EFEC SWG accepts the proposed evaluation and selection criteria for the AL-FEC for a use case of graceful degradation in MBMS.
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