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1. Introduction


The relative WGs in 3GPP has discussed OoBTC.  The control of the reverting to the normal call connection has been discussed in the last R3 meeting.  This contribution discusses the necessary procedure in RANAP and In-band procedure, and again proposes to incorporate new procedure into TS 25.413 in order to realise TrFO in R.99.

2. Background


OBTC stage2 specification is being drafted in CN WG2.  In the last R3 meeting, it was pointed out by LS a from N2 that the procedure for TrFO break is not complete yet.  To resolve this issue, the procedure that obtains u-plane information via the c-plane was proposed from NTT DoCoMo.

It was not approved at that meeting mainly due to the contradiction with the working assumption, i.e. the functional split between c-plane and u-plane.  
3. In-band Control
In the 10th R3 discussion, the initialisation by the in-band singalling was indicated.  We are considering this procedure.
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Figure 1. Establishment of the connection with Transcoder using Re-Initialization

3.1 Reversion to TrFO


After all, in the case of the in-band u-plane control, the initialization needs to be executed again when the connection with the transcoder is shift to the transcoder-less connection.  Currently there is no means to inform DHO of the removal of the transcoder in MSC through u-plane since MSC provides only AAL2 connection in TrFO, and the initialization can not be activated after TrFO is broken.

3.2 Delay

As already commented in the last meeting, the communication is interrupted when the initialization is performed during the call.  The speech data cannot be transmitted meanwhile, because the inserted transcoder is not active until the completion of the initialisation phase.  For the long distance call, the transmission delay can be in the order of a few ms to several ten of ms (or maybe more).  It can be a few hundreds of ms if satellite path is used.  This procedure consists of 3 steps as shonwn in figure 1, INIT invocation request., INIT and INIT acknowledge.  Considering a series of the procedure, the interruption would be three times as long.  It is obviously recognized by the user.  Moreover this break occurs whenever TrFO is applied.  If the initialisation is frequently initiated during a call due to e.g. the activation of SS, no sound moment is often occurred.  It does not preferable from service point of view.

4. Out-band Control

In scheme 2, the RNCs continue to use the same RFCS after the insertion/removal of transcoders. Since different set of RFCIs and rates can be used in different direction of the communication during TrFO, the CN needs to obtain the following information from the RNC for both directions and initialise the transcoders.

· RFCS, including all the RFCIs and corresponding size of SDUs

· RFCIs which are currently allowed
In TrFO mode, RNC on one side keeps the permitted rate for the sending and receiving frame.  Therefore the CN does not need to retrieve the permitted set from both RNCs and can retrieve the sets of the permitted rates from one of the pair, i.e., the one having direct connection with it.

In this scheme, the interruption of communication can be minimum. If the CN initialises the transcoders with the information retrieved from the RNC before it inserts them to the connection, transcoders can send/receive the frame to/from RNC immediately after switching the connection..

After the initialisation of the transcoders, the rate which has been used in TrFO is applied continuously and RNC does not even need to recognize the existence of transcoder.  Since RNC does not recognize the establishment of the connection with the transcoder, the connection can return back to TrFO connection easily when the transcoders become unnecessary.
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Figure 2 . Possible procedure

5. Harmonization with TFO


As for the harmonization with TFO, TrFO means no transcoder device on the communication path and it is considered that the control procedure is different from TFO in which the transcoder presents.  In TFO, Iu UP frame is terminated at the transcoder in CN at any time, and the procedure about the insertion and removal of the transcoder is not needed.  Thereforer, it is considered that there is not any strong requirement for this harmonization.

6. Conclusion


For the in-band solution, there are some problems one has to go through to provide a service to a user, as mentioned in section 3.  Thus, this cannot be actual solution.


The procedure handling the u-plane information through the out-band signalling may be not aligned with the present assumption.  However the problem in the in-band solution does not occur with the out-band solution.  To avoid the degradation of R.99 from 2nd mobile systems, TrFO should be realized in R.99 and the out-band solution should be applied.

7. Realisation of Scheme 2

7.1 Procedure


Considering the situation where TrFO break becomes necessary, the procedure for achieving scheme 2 has to take into account the following points.

1. The procedure is executed by out-band signalling between the CN and UTRAN (i.e., RANAP).

2. Since the necessity of TrFO break is detected by the CN, the procedure for retrieving the necessary parameters is triggered by the MSC.

In addition, the procedure has to take into consideration the TrFO break at the beginning of a call, e.g., for the support of tone/annoucement delivery to the calling user. In such a case, upon the request from the CN, the RNC may not have completed the mutual initialisation. To deal with such a situation, the following procedure is proposed (Figure 6).

· Without knowing the progress of the mutual initialisation, MSC can request the retrieval of the rate information (RFCI request).

· RNC, recognising that TrFO is in progress by the fact that it received “RFCI request,” waits until the mutual initialisation is completed. Once the procedure is completed, the RNC responds with the necessary information (RFCI report). If the mutual initialisation has already been completed when the CN requests the information, the RNC immediately responds with RFCI report.
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Figure 3. RFCI report

7.2 Parameter


The permitted rates are controlled by Iu UP rate control procedure during a call.  RNC has the total set of rates notified in Initialisation procedure and the permitted rates among the set of the rates.  In addition, since the procedure is executed during TrFO, CN need to know the result of mutual initialisation and rate control. There the parameters included in “RFCI report” are two sets of the following.

· RFCS, including all the RFCIs and corresponding size of SDUs

· RFCIs which are currently allowed among the RFCS

8. Proposal


The new RANAP procedure to obtain the permitted RFCI set has been proposed to meet TrFO functionality. 
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