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1. Introduction

N3-99113 was CR to 23.046 and described intervention to T.30/T.4 and so on. In this document, we discuss some points to be clarified on N3-99113.
2. Discussion

The following presents some opinions and information on non-transparent FAX in the UMTS/IMT2000.

1. In wireless FAX communications, quality of the radio link may degrade due to shadowing and continuous frames error may occur. As a result, the T.30 timer may time out as the delay varies because of re-transmission becomes longer. The effects of shadowing must also be taken into account in the UMTS.

Example of a common case of shadowing
Situation:
Shadowing can occur when a bus (or a large vehicle) passes at short distance to an individual during FAX communications.
Estimated shadowing interval:
       -Conditions
                                           Length of bus: 15 m
                                       Speed of bus: 30 km/h
      -Formula
                                                 (15 m)/(30 km/h) = 15/30 * (1000/3600) = 1.8 s (shadowing duration)
2. UMTS error pattern differs from the GEM error pattern. There is a need for evaluation that also considers the following fundamental radio network properties.
The radio network properties in the UMTS 
        - Level averaging by controlling transmitting power
        - Generation of burst errors by the turbo code          
3. According to the Alcatel proposal, FAX communications by the 03.46 scheme are feasible provided that transmit-rate of air interface is sufficiently large compared to the user data rate. In GSM, whether or not 03.46 FAX service can be provided through low-speed FAX communications must be comfirmed and problems associated with 03.46 must be clarified.

4. Due to fluctuation of re-transmission delay on the radio link, a properties of the radio network, a circuit disconnect may occur due to the T.30 timer times out. To therefore prevent such a timeout from occurring, T.30 protocol should terminate at the TAF and the transmission-side and reception-side sequences should be made independent. Even in the case that data transmission speed on the transmission side differs from that on the reception side, The TAF can send a dummy signal to the PSTN FAX machine or data can be stored so as to prevent a T.30-timer timeout.

       References: N3-9913 “CR 3G TS 23.046” 6.6.2, 7.2.2.1, 7.2.2.2, 7.2.2.3
Situation:
In 03.46, the receiving FAX may disconnect the communications just before receiving the facsimile data.
Cause:   
 T2-timer timeout
-03.46:

1)     T2-timer timeout due to erroneous TCF on the transmission side (see Fig. 1)

   Although the reception-side TAF has received TCF_NOK, a correct TCF is sent to the reception-side FAX.

          In response to receiving a correct TCF, the reception-side FAX sends a CFR to the transmission- side. This action      

          activates a T2=6.0±1s timer on the reception-side FAX. The transmission-side FAX receives an FTT and sends
          back a DCS in response. As a result, if the quality of the radio link should degrade requiring the re-transmission of 
          DCS, the T2 timer on the receive side FAX may time out.
2)    T2-timer timeout due to CFR error on the radio network (See Fig. 2)

         The reception-side FAX sends a CFR in response to receiving a correct TCF. This action activates a T2=6.0±1s 
        timer on the reception-side FAX. If the quality of the radio link should then degrade resulting in a CFR error, the 
        transmission-side FAX will re-transmission the DCS. If this DCS also results in error requiring yet re-transmission 

        of the, the T2 timer on the reception side may time out.
        -Conditions
                   Transmission delay: 0.23 s    (from Alcatel 03.46 validation report)
                 Time from receiving of FTT by FAX until sending of DCS: 2.5 s     (as measured at FAX terminal)
                 T2 timer: 6.0±1s   (effective range of T2 timer depends on the FAX)
                 Frame error rate: 10%
                    -Formulas and results
                         Margin with respect to the T2 timer 
                      = (T2 timer) - (time from transmitting CFR by receive-side FAX until receiving DCS signal ) - ([shadowing                          

                         value]) 

                    Margin with respect to the T2 timer: 5 - {0.23 + 2.5 + (3+ 0.45)} =  -1.18 s
                                                                                                  or

                                                                           5 - {0.23 + 2.5 + (3 - 0.45)} =  -0.28 s


-23.046:

1) T2-timer timeout due to erroneous TCF on the transmission side (see Fig. 3)
The T2 timer activates when the reception-side FAX sends the FTT to the transmission side. On receiving the FTT, the reception-side TAF sends a FTT to the transmission-side TAF, and sends a DCS to the reception-side FAX 75-ms later. This prevents a timeout from occurring.
       2)    T2-timer timeout due to CFR error on the radio network (see Fig. 4)
In response to receiving a correct TCF, the reception-side FAX sends a CFR to the transmission side. This action activates the T2 timer on the reception-side FAX. Because a CFR is not transmitted over the radio network, the transmission-side TAF sends a dummy CFR to the transmission-side FAX by timer control.   This prevents a timeout from occurring.



3. Conclusion

No special change/addition to N3-99113 is needed. 
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