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Introduction

This document summarizes the status of discussions on scenario assumptions and performance measures for the evaluation of application layer FEC schemes for MBMS.  

One of the primary considerations in the evaluation of an application layer FEC scheme for MBMS is the packet loss model between the content source and the receiving UE.  Three different types of loss are considered in this document to model packet loss: Link Loss, Cell Change Loss, and Cell Congestion Loss. These need to be considered separately for point-to-point and point-to-multipoint distribution in the cell.

For point-to-multipoint distribution:

· Link Loss has two causes: radio conditions and UE measurements (the UE periodically takes measurements of neighbouring cell signal strengths and during these short periods cannot receive any other data). Link Loss is relevant to all MBMS services since there is no link layer retransmission protocol to recover lost packets.

· Cell Change Loss is primarily caused by a UE moving from one cell to another and temporarily losing the connection or being out of sync with the packet stream once it connects to the stream in the new cell, and thus Cell Change Loss is relevant to all MBMS services since there is no protocol that recovers from lost packets or synchronization problems when a UE moves from one cell to another.

· Cell Congestion Loss is caused when the resources in a cell are oversubscribed and not all packets for all streams can be sent.  According to the section on Quality of Service in TS23.246, MBMS shall be supported over 'Background class' bearers. In particular Background class may be appropriate for Download applications. In this case packet loss for Download applications due to competing data flows during cell congestion may be a source of packet loss that must be considered.

For point-to-point distribution:

· Link loss will be zero due to acknowledgements and retransmissions at the Radio Link Control (RLC) layer

· Cell Change Loss will still occur when transmission mode (ptp or ptm) changes between cells. Additionally, transmission mode may change within a cell if the number of UEs in the cell changes significantly. Certain mobility procedures may result in packet loss on changes between cells whilst remaining in ptp mode, although this is still under study in RAN.

· Cell congestion loss may still occur if the bearer is a background class connection.

A fourth source of loss arises from UE capabilities. Some UEs may not have the capability to receive both MBMS data and a Circuit Switched call simultaneously. MBMS reception for these UEs will be interrupted during the CS call. This loss is not considered further since it is potentially unbounded – operators will need to take a decision on the level of service to offer to such UEs (e.g. service is supported over short CS calls, but longer calls will cause MBMS reception failure). 

The overall loss model is therefore obtained by combining the three factors, i.e., for Download applications the overall loss model is the combination of Link Loss, Cell Change Loss and Cell Congestion Loss.
Assumptions on the scenario

SDU Size
64, 500, 1400 bytes

SDU Loss
Three types of SDU loss are considered: Link Loss, Cell Change Loss and Cell Congestion Loss.  All three types of SDU loss are relevant for Download and all but Cell Congestion Loss are relevant for Streaming.  

(1) Link Loss
Link loss within the network because there is no retransmission of SDUs lost on the radio link for MBMS (either due to radio conditions of UE measurement occasions). These losses are applied to the entire duration of the session for both download and streaming.

Link Loss Ratio


10-4, 10-2, 5*10-2, 10-1

[Note: the values from this set supported by the RAN depend on ongoing discussions on “Outer Coding” at the radio frame level, which could reduce losses, especially those due to UE measurements)]

Link Loss Patterns
Pattern A: uniform distribution of losses

Pattern B: collect X losses according to loss ratio and apply them consecutively, where X = 3 for example.


(2) Cell Change Loss
Loss due to UE moving from one cell to another. These losses are applied to the entire duration of the session for both Download and Streaming.

Cell Change Loss Pattern
100% packet loss for period of (average) X seconds. Occurs on average every Y seconds.  

(3) Cell Congestion Loss
Loss due to congestion in the cell.  Download may be “background class” traffic, and Cell Congestion Loss accounts for filtering out of SDUs when there is competition for limited resources within the cell.  These losses are applied to the entire duration of the session only for Download, not for Streaming.

Cell Congestion Loss Ratio:

0.0, 0.3, 0.5, 0.8, 1.0

Cell Congestion Loss Patterns:
A period of X seconds when losses are uniformly distributed according to loss ratio.  Occurs on average every Y seconds. 

Download

File size 
300Byte, 100 KByte, 3Mbyte

Streaming 

Media bit rate
24kbit/s, 48kbit/s, 100kbit/s

Stream Duration
5min

Bearer bit-rate on SDU level
5kbit/s, 64kbit/s, 128kbit/s

Possible combinations of file size and bearer bit-rate for download:

300Byte:

5kbit/s

100KByte: 
5kbit/s, 64kbit/s, 128kbit/s

3MByte:

64kbit/s, 128kbit/s

Possible combinations of media bit-rate and bearer bit-rate for streaming:

24kbit/s:

64kbit/s

48kbit/s:

64kbit/s

100kbit/s:

128kbit/s

Performance Measures

Assessment of applicability to streaming/downloading

Streaming


UE complexity



Memory requirements



Processing Requirements


Loss resiliency



Additional latency requirements



Additional bandwidth requirements



UE playout quality improvements



Tradeoffs between these factors

Range of applicable streaming rates


Flexibility to handle a wide range of streaming rates effectively


Assessment of efficiency for p-t-p and p-t-m bearers


Assessment of applicability to header compression

Download


UE complexity



Memory requirements



Processing requirements

Reception overhead/Failure probability tradeoffs


Sensitivity to loss

Overall Delay/Transmission time

Range of applicable file sizes


Flexibility to handle a wide range of files sizes effectively

Overall delivery time for download to multiple receivers 

Within a cell number of receivers



10, 100, 1,000


Within a session number of receivers (receivers in multiple cells)




100, 1,000, 10,000, 100,000




`
Assessment of efficiency for p-t-p and p-t-m bearers

Assessment of applicability to header compression
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