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1. Introduction


At the discussion in N1 on OoBTC, the control of the reverting to the normal call connection has been pointed out.  This contribution discusses the necessary procedure in RANAP in the case where the trascoder-less call connection (i.e., TrFO) is reverted to the normal call connection (TrFO break), and vice versa.

2. Background

During a communication supported by TrFO, it is necessary to revert to the connection with transcoder in the case of e.g. MultiParty, DTMF insertion and Inter MSC HO (TrFO break).


In the case of MultiParty SS, for example, it is necessary to decode the encoded speech data from all the participants before mixing the input data.  Then the mixed speech data is encoded again with the transcoder used for each leg, and fed back to them.  Therefore, if the original call (the call between UEa and UEb in Figure 1) is supported by TrFO, there is a need to insert transcoeders in the CN node having the mixing device during an active call as described in TS 23.153, OoBTC stage2. The inserted transcoders may be removed from the connection later when they become unnecessary (e.g., when UEc below is released from the call and CCD becomes unnecessary).
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Figure 1 MultiParty Call

------ quoted from TS 23.153

Conference (multi-party) call service is provided by means of a conference call device (CCD) located in a node inside the network. A call leg is established between the CCD and each party participating in the conference. Since the CCD operates only with PCM/analogue speech formats to mix the speech signal from the different conference call legs, codec negotiation procedures must be carried independently for each call leg between the node where the CCD is located and the parties at the other end of each leg. That means a transcoder is in principle allocated to each conference call leg, and different call legs can actually operate in different compressed speech formats.

------

3. Issues involved in TrFO break

In TrFO, the data frame is transferred between RNCs without a termination in the CN. (Figure 2)  Each RNC uses the set of permitted RFCIs indicated in Initialisation phase.  
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Figure 2 Transcoder-less connection (TrFO)
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Figure 3. Connection with transcoder

When TrFO break occurs, the speech data frame sent from RNC is terminated in the transcoders in the CN node.  However, to make it possible, the transcoders have to receive the following information.

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

· RFCIs which are currently allowed

Solutions to achieve the delivery of the above information are discussed below.

4. Possible Solutions


There are two possible solutions to the issue mentioned above.

Scheme 1: Execution of initialisation procedure between the inserted transcoders and RNCs 
Scheme 2: MSC inserting the transcoders sets such information to them after it is obtained from the RNC.


Those schemes are compared and discussed below.

5. Discussion

5.1 Scheme 1

According to the current R3 specification (25.413, 25.425), it is deduced that Iu UP Initialisation procedure can be invoked again during a call.  Therefore, one possibility is to let RNCs execute another initialisation procedure after the allocation and the insertion of the transcoders in the CN (See Figure 4). However, the following problems exist in this scheme.

A. Interruption of communication

In this scheme, initialisation procedure can be executed only after the transcoders are inserted and the re-initialisation is requested to the RNCs.  Because the inserted transcoders are not active until the completion of the initialisation, the speech data cannot be transmitted between RNCs for a while and the communication is interrupted.  The same happens when the transcoders are removed from the connection. 

B. Triggering of initialisation in another RNC

Although not within the scope of R3, triggering of initialisation to the other RNC may be problematic. Initialisation needs to be invoked at RNCs on both ends.  Then the CN node inserting the transcoders needs to send to the peer CN node the indication to trigger the initialisation procedure.  However, the procedure for such purpose is not specified yet.
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Figure 4. Establishment of the connection with Transcoder using Initialisation
5.2 Scheme 2

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 that has been used in TrFO is applied continuously and RNC does not even need to recognise the existence of transcoder.  Since RNC does not recognise 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 5 . Possible procedure

5.3 conclusion


For scheme 1, the interruption of the call occurs due to the re-initialisation. In addition, the scheme may also have a problem in the inter-MSC procedure to trigger the initialisation on the other side. On the other hand, the transcoder can be active right after the transcoder insertion in scheme 2.  From service point of view, the voice clipping is very important issue.  Therefore scheme 2 should be applied.

6. Realisation of Scheme 2

6.1 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/announcement 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 6. RFCI report

6.2 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

7. Proposal


Based on the above discussion, the followings are proposed.

· A new RANAP procedure is defined based on a companion contribution “New Procedure for the insertion of the transcoder (TSGR3#10-000186).”
· Relative WGs (S4, N2, and S2) should be notified of this procedure.
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