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1 Purpose

The purpose of this contribution is to analyse the error protection techniques needed for the Iub interface IP transport in the user plane and propose that there is no need for an special treatment of the erroneous frames in the UTRAN interfaces. The contribution is focused on the link level and transport level techniques like CRC or partial checksums and the level of errors that can be encountered in the Iub interface, as the worst case example for the UTRAN interfaces performance.

2 Introduction

There is an ongoing discussion about the error protection/detection mechanisms in the UTRAN interfaces for IP transport, especially for the Iub interface, since this is the last mile link, and it is realised by last mile techniques, like cable links, HDSL, microwave links ((W), etc. Some companies are of the opinion that the microwave links can have a bad performance (understanding bad performance as long periods of BER greater than 10-6) and the protocols in the IP transport should allow for partial errors in the frames (i.e.not discarding the frame and passing it to the FP layer). In this contribution we analyse whether this assumption is valid or not, taking into account the performance of last mile (W links and the probability of having errors in the unprotected part of the frames. 

First, we present some statistical values of the performance of microwave links for a year and month by month time periods, in order to quantify the level of errors. Then we analyse the Frame Protocols handling of errors in relation to the CRC fields in the Data and control frames. 

3 Description

3.1 Microwave “last mile” link performance

The current microwave “last mile” equipments is specified  as having BER below 10-6.  If the Microwave Radio Network Planning is done well, this should achieve BER during 99.999% of the time.

The following is a figure showing the performance statistic from a 23 GHz microwave link, during year 2000, for a month-by-month periods with the following parameters:

Frequency band: 23 GHz

Configuration: 1+0 (no redundancy)

Designed for 99.999% of probability of errors below 10-6.

There was a failure in the Radio Link one day in May, this failure duration was of 93 sec and consisted of a “Link Down” BER=100% failure, due to the rain.

The Figure 1 shows that the average performance of the link for a year is 99.9997% below 10-6. That is around 260 ms during a day, 7.77 sec during a month, and 93.13 sec during a year. The worst case is on May, with a 99.9964% below 10-6. That is around 3.1 sec a day, 93 sec a month, and 18 minutes per year. 
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Figure 1 Example of the performance of a typical last mile microwave link (23 GHz)

Table 1 shows the summary of the performance , average-per-month, and worst-month:

Table 1 Summary of performance of the microwave link

	Study case
	Performance 

(below 10-6 of BER)
	Below 10-6 per day
	Below 10-6 per month
	Below 10-6 per year

	Average month (12)
	99.9997%
	260ms
	7.77 sec
	93 sec

	Best Month (11)
	100%
	0 ms
	0 ms
	0 ms

	Worst month (1-May)
	99.996%
	3.1 sec
	93 sec
	18 min

	Teoretical design (Average)
	99.999%
	864 ms
	26 sec
	5.2 min


Table 1 shows amount of time that a link can be below the expected performance, and the values seems to be small (best:0 ms, average: 260ms,  worst case: 3.1 sec). 

Additionally, it is common that the microwave failures end up in a “link down” with BER figures higher than 10-3 where the AMR techniques do not correct the errors on the voices frames. 

Figure 2 shows a typical example of the microwave link BER in failure cases, where it is more clear that the microwave link failures typically end up in a “link down” situation, where all the signalling-and-data traffic is lost  and also showing that the intermediate states between 10-6 and 10-3 are not typical to happen in the case of microwave link failures.


[image: image2.wmf]1.00E-06

1.00E+00

0

10

20

30

40

50

60

70

80

90

Seconds (failed)

Bit Error Rate


Figure 2 Example of typical BER behaviour during failed periods
3.2 Frame Protocol Error Detection techniques

The following is a summary of the Error detection techniques in the Iub frame protocols, extracted from TS 25.435 and TS 25.427:


Common Transport Channels:

· All the Common Transport Channel Frames (control and data) are CRC protected. The CRC is mandatory.

Dedicated Transport Channels:

· All the Dedicated Transport Channel Control frames are CRC protected.

· The Header of the Dedicated Transport Channel data frames are CRC protected

· Optionally, the payload of the Dedicated Transport Channel Data Frame may also be CRC protected. It is up to implementation.

So, the only way for a frame not to be discarded at the FP layer is:

a) Frame is a DCH Data Frame

b) The payload of the data frame is not CRC protected

c) The payload is data traffic, not RRC signalling

d) Errors are only present in the payload, but not in the Header

However, a failure in the Radio Link will affect both control and data frames, and the data frames carries both data (user data) and signalling (RRC signalling). 

Moreover the AMR was designed to handle the errors in the radio environment, not in the UTRAN interfaces. In case of error in the interfaces (microwave link), this error will be added to the errors in the radio, incrementing the overall BER to 10-2 or even higher, producing the same effect, loss of the frame.

4 Conclusions

· The performance of the actual microwave links is good, allowing performances better than 99.999%. This results in a very small amount of time with high BER.

· The typical failures of the microwave link ends up in a loss of communication, so the protection or non protection of the payload of the frames will not help to maintain the communication.

· Techniques for allowing errors in frames at the link and transport layer (e.g. not using CRC in HDLC or adding more complex protocols like UDP-lite)  are not needed for the UTRAN traffic, since a) errors are not frequent, b) typical microwave link failures will end up in a loss of communication c) errors in the Iub interface will affect signalling and data (RRC), and d) Frames with high BER (>10-3) will not help AMR to maintain the quality of the voice.

5 Proposal

Add the following statement at the end of section 6.2.6 “Usage of UDP Lite for IP UTRAN”

“However, as it is recognized that the probability for a well-designed link to add errors is very low (<10-6) for most of the time, it is not envisaged a real need for the use of the UDP-lite in IP UTRAN”.

6 References

[1]
3GPP TS 25.435 V3.6.0

[2]
3GPP TS 25.427 V3.6.0

_1051023250.xls
Chart1

		JAN		JAN

		FEB		FEB

		MAR		MAR

		APR		APR

		MAY		MAY

		JUN		JUN

		JUL		JUL

		AGU		AGU

		SEP		SEP

		OCT		OCT

		NOV		NOV

		DEC		DEC



Performance per month

Average performance per year

Months (Year 2000)

Percentage of time with BER below 10-6

Performance of Last Mile Link (Sabaneta - Cuatricentenario)

100

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075

99.9964904

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075

100

99.9997075



Sheet1

		JAN		FEB		MAR		APR		MAY		JUN		JUL		AGU		SEP		OCT		NOV		DEC

		100		100		100		100		99.9964904		100		100		100		100		100		100		100

		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075		99.9997075





Sheet2

		





Sheet3

		






_1051445965

