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1. Introduction

During the third IP ad-hoc (Stockholm), based on Tdoc R3-010421, some discussions took place regarding solutions to handle transport media with a (temporary) relatively high residual BER. This contribution proposes inclusion of two requirements in this area.

2. RAN deployment scenarios

The transport network will use transport media which will realise a very low BER for most of the time (e.g. 10E-9 or better). However, when looking at deployment scenarios for RAN nodes, there will be transport network links which, during certain periods of time, also realise much higher BER figures. This is the case when using radio technology based transport on e.g. the Iub interface. E.g. in GSM networks, micro-wave links are typically present in 50%-90% of the Abis interfaces.

The periods of relatively high BER will normally not last very long, since otherwise the end-to-end SLA’s would also not be achieved but it will affect performance. Realised BER figures for such media e.g. depend on the weather conditions the micro-wave link is used in. 

If during such periods, all Iub/Iur/Iu frames with a bit error would be discarded, with a typical frame length of several thousand bits, this would result in an almost complete loss of communication. This would be strange, especially since sophisticated bit error handling techniques are implemented to overcome bit errors introduced on the W-CDMA radio interface.  Note that e.g. AMR speech can provide good quality with a BER of up to 10E-3. 

3. R99 Solution

Consequently, discarding all Iub/Iur/Iu frames with one or more bit errors was not considered an acceptable approach for R99.

The solution realised in the R99 UP was based on the following principles:

1) No CRC is used in the TNL for protecting RNL data. The AAL2 and ATM headers do contain a mandatory checksum to protect their respective headers.  The SSTED (Service Specific Transmission Error Detection) layer in I.366.1 [1]  also provides the possibility to implement a CRC on the PDU payload but this feature is not used in the R99 UTRAN. 

2) All Iub/Iur/Iu FP’s can provide a checksum over the user data. For the DCH FP/Iu FP, this checksum is optional and will be configured with xxAP, for the CCH FP’s inclusion of the payload checksum is mandatory. For the Iu interface, in support mode, there is always a checksum on the header part of the frame, and an optional checksum on the payload part. In transparent mode the FP is empty so there is no checksum.
In all cases, it is up to the application to decide how to handle a frame with a payload checksum error: i.e. no mandatory discard in the TNL/RNL is specified.

3. IP Solution

Operators will use the same microwave links for IP UTRAN traffic that are used for AAL2/ATM UTRAN traffic. It is important that the characteristics for these links are not worse for IP UTRAN traffic. In the IP UTRAN, with a checksum in layer 2 (such as HDLC) and/or layer 4 (such as UDP), bit errors will result in an entire frame being discarded. As stated previously, this was not considered acceptable for release ’99.

4. Proposal

It is proposed to include the following requirements in the IP UTRAN technical report [2] in section 5.8 on Layer 2/Layer 1 independence:

1) The IP solution shall be able to support transport media with a (temporary) relatively high residual BER with at least equal BER-tolerance performance as is realised by the R99 solution.

2) The UP TNL shall not perform any automatic frame discarding when bit errors are present in the RNL data.
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