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Introduction

DTMF tones cannot be considered reliable when encoded/decoded by CELP based speech codecs such as EFR or AMR. In GSM and Non-OoBTC UMTS calls the DTMF digits received via CC protocol from the mobile terminal at the MSC in uplink are inserted in the PCM stream (U-plane) as tones after the transcoding. For calls with OoBTC the current solution is to send the DTMF digits in the BICC signalling (Control Plane) if supported, otherwise transcoding to PCM must be performed before inserting the DTMF tones, i.e. “transcoder at the edge” is not possible.. 

A number of scenarios have not been described and thus problems can arise with the implementation and interoperability for OoBTC. Some issues need to be resolved/clarified for Rel4 and Rel5 and others can be considered as improvements/new functionality and could be considered for Rel6.

Problems
1. Should DTMF be supported/expected both Out-Of-Band and inband for a given call leg during a call ? Currently if PCM is selected but the succeeding node supports OoB DTMF then a node does not know whether DTMF will be received inband or out-band. During the call other call legs may cause the digits to be signalled on the other plane.

2. If DTMF tones are allowed to pass through a codec into the compressed domain then in some modes the digits may be useable and some modes not. If the codec allows these to pass but also passes the same detected digits OoB then if the userplane and OoB digits are later combined in a subsequent PCM leg then duplication of digits will occur.

3. Timing of DTMF duration (as opposed to when using option “Brief”) when signalling on the Mc interface could result in digits overrunning or being undertimed due to delays in signalling of the start and stop digits between the terminal and the MGW.

4. If calls transit PLMNs in compressed then excessive OoB DTMF signalling is needed if the external networks are ISUP or do not support OoBTC.

Proposal

For Release 4 in order to minimise the impacts to a frozen release the following is proposed:

1. Define that nodes shall not duplicate digits both inband or OoB. I.e. if sending OoB then inband tones shall be removed from the user plane. 

2. Digits may be sent in both inband and OoB in the PCM case for the same call but not the same digit.

3. Define minimum DTMF duration and minimum gap between DTMF tones and maximum digit durations to be timed by the MGW (according to ETSI ETR 206). 

Future Improvements

1. Define PDU type for OoBTC & TFO to allow DTMF digits to be sent in User Plane, but not encoded as tones.

2. Define control procedure in BICC to indicate end-to-end support/request for OoB DTMF including ability to change requirement mid-call.

Conclusion

CRs to TS 23.205,  TS 23.153  and 29.232 should be created for Rel4 to clarify the handling of DTMF for Inband/Outband and OoBTC applications.  Release 6 work should be initiated to develop solutions to improve the DTMF handling within the PLMN.



