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1 Background

IP Data Service is a kind of data service with IP bearer, e.g. IP Fax. Data transportation plays the critical role in IP data service. Taking IP Fax as an example, the transporting quality will determine the successful rate of the Fax. Packet data redundancy (Redundancy) is a solution aimed at solving the packet lost problem in data transporting. The data service supporting the Redundancy is a kind of enhanced service which could improve the transport quality and avoid the service termination caused by poor transport quality.
2 Implementation
During the call procedure, BSC will report it ability of supporting Redundancy by BSC-SCL to MSC. MSC will make the decision whether to send 2198 redundancy parameters to MGW (ref. to RFC2198).
2198 redundancy parameters are consisted by the following parameters,

· Redundancy level: the value ranges is (1, 2, 3, 4, …, 10)

· PT (Payload Type) value being redundantly coded: the value range is 0 ~ 120. For data service, this kind of PT value is not static and the value range is 96 ~ 127.
· Redundant PT value: the value range is 96 ~ 127.
The following is an example of 2198 redundant frame. The redundant level of this frame is 1. The red PT value is the Redundant PT value, and the blue PT value is PT (Payload Type) value being redundantly coded.
	    0                   1                    2                   3

	    0 1 2 3 4 5 6 7 8 9 0 1 2 3  4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

	   |V=2|P|X| CC=0  |M|     PT(121) |   sequence number of primary  |

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

	   |              timestamp  of primary encoding                   |

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

	   |           synchronization source (SSRC) identifier            |

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

	   |1| block PT=96  |  timestamp offset        |   block length    |

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+

	   |0| block PT=96  |                                              |

	   +-+-+-+-+-+-+-+-+                                               +

	   |                                                               |

	   +                FAX encoded redundant data (PT=96)              +

	   |                                                               |

	   +                                               +---------------+

	   |                                               |               |

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+               +

	   |                                                               |

	   +                                                               +

	   |                                                               |

	   +                                                               +

	   |                                                               |

	   +                                                               +

	   |                FAX  encoded primary data (PT=96)               |

	   +                                                               +

	   /                                                               /

	   +                                                               +

	   |                                                               |

	   +                                                               +

	   |                                                               |

	   +                                               +---------------+

	   |                                               |
	
	

	   +-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+-+
	
	


Fig1. An Example of Redundant Frame
       m=audio 12345 RTP/AVP 121 96 96

       a=rtpmap:121 red/8000/1

       a=fmtp:121 0/5
3 Proposed BSC-SCL and MSC-PCL
	#
	Comments
	Coding
	mandatory

	
	
	
	or optional

	1
	IE-Ident.
	“BSC-SCL” or “MSC-SCL”
	mandatory

	2
	Length
	“Length of IE after length byte” = 11
	mandatory

	3
	1. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR” =0000
	mandatory

	4
	　
	Payload Type
	　

	5
	2. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“HR” =0001
	mandatory

	6
	　
	Payload Type
	　

	7
	3. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“EFR” =0010
	mandatory

	8
	　
	Payload Type
	　

	9
	4. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR_AMR” =0011
	mandatory

	10
	　
	Payload Type
	　

	11
	Config.
	set7
	set6
	set5
	set4
	set3
	set2
	set1
	set0
	mandatory

	12
	Config.
	set15
	set14
	set13
	set12
	set11
	set10
	set9
	set8
	mandatory

	13
	5. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“HR_AMR” =0100
	mandatory

	14
	　
	Payload Type
	　

	15
	Config.
	set7
	set6
	set5
	set4
	set3
	set2
	set1
	set0
	mandatory

	16
	Config.
	set15
	set14
	set13
	set12
	set11
	set10
	set9
	set8
	mandatory

	17
	6. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR_AMR-WB” =1001
	mandatory

	18
	　
	Payload Type
	　

	19
	Config.
	-
	-
	set5
	set4
	set3
	set2
	set1
	set0
	mandatory

	20
	Data redundancy   Payload Type
	Payload Type =“G.711 red Payload Type” 
	mandatory

	21
	Data redundancy   format 
	package time of Data redundance
	1 The max number of redundance package 0~16(BSC-SCL)
	Mandatory

	
	
	
	2 The number of redundance package 0~16(MSC-SCL) 
	


4 Test Data of Redundancy Simulation
Table1. Simulation Test Data

	Data service type
	The number of redundancy packets
	Packet Lost

(%)
	Jitter

(ms)
	Delay

(ms)
	Jitter Buffer
	Success rate

	Packet Lost test

	3.1K audio
	0
	1
	0
	0
	40
	100

	3.1K audio
	0
	1.2
	0
	0
	40
	50

	3.1K audio
	1
	6.5
	0
	0
	40
	100

	3.1K audio
	1
	7
	0
	0
	40
	30

	3.1K audio
	2
	11.5
	0
	0
	40
	100

	3.1K audio
	2
	12
	0
	0
	40
	50

	Jitter test

	3.1K audio
	2
	0
	30
	0
	40
	100

	3.1K audio
	2
	0
	35
	0
	40
	50

	delay test

	3.1K audio
	2
	0
	0
	500
	40
	95

	3.1K audio
	2
	0
	0
	550
	40
	20

	Jitter ，Lost and delay test (Comprehensive Disturbing Test)

	3.1K audio
	0
	0.2
	25
	300
	40
	95

	3.1K audio
	1
	0.5
	30
	400
	40
	100

	3.1K audio
	2
	1
	30
	400
	40
	100

	Other itc＝UDI

	UDI
	0
	20
	0
	0
	40
	100

	UDI
	0
	0
	100
	0
	40
	100

	UDI
	0
	0
	0
	800
	40
	100

	Other itc＝FAX

	TS62FAX
	0
	1
	0
	0
	40
	100

	TS62FAX
	0
	1.2
	0
	0
	40
	50

	TS62FAX
	1
	6.5
	0
	0
	40
	100

	TS62FAX
	1
	7
	0
	0
	40
	30

	TS62FAX
	2
	11.5
	0
	0
	40
	100

	TS62FAX
	2
	0
	20
	0
	40
	100

	TS62FAX
	2
	0
	0
	350
	40
	100

	TS62FAX
	1
	0.5
	20
	350
	40
	100

	TS62FAX
	2
	1
	20
	350
	40
	100


4.1 Test Data Analysis
· In our simulation, packet redundancy will have the same effects on 3.1K audio and fax service on packet lost problem, while packet redundancy will be more effective on fax than 3.1k audio in the comprehensive disturbing simulation. 

· Jittering will be mainly affected by the JB (jitter buffer) value in data service.
· In our simulation test, it seems that UDI service is much more robust than 3.1K audio and TS62 fax to delay, jittering and packet lost, so the maximum value is not tested because we think the given test value should meet the requirement of the practical requirements.
· It is obvious that packet redundancy will be effective to solve packet lost problem, while it seems that packet redundancy is not so useful to solve the jittering and delay related problems.
5 Conclusion

In this discussing paper, Packet redundancy technology and its usage in solving the packet lost problem in data service are introduced. In order to adopt this technology and keep the flexibility to be compatible with the new possible codecs in the future, it is proper to used the suggested BSC-SCL and MSC-SCL (or MSC-PCL).











