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Introduction 
In TS 04.08/TS 24.008 the in-call modification procedures have been specified 'completely symmetrical at the radio interface' [1] since GSM phase 1, however, only in R99 a first application of the network initiated in-call modification was introduced: the fallback from multimedia to speech during the setup of an analogue multimedia call. In Rel-5 a second application was introduced with SCUDIF (fallback from multimedia to speech and service change between multimedia and speech for a UDI multimedia call).
Closer inspection of the relevant sections in TS 04.08/TS 24.008 shows that the description of the in-call modification is correct only for the mobile initiated case. For the network initiated case, there are inconsistencies between the textual description and the message flow at the end of subclause 5.3.4. Furthermore, in TS 07.01/TS 27.001 and TS 09.07/TS 29.007 the description of the synchronization procedure between MS and IWF covers only the mobile initiated case and needs to be enhanced. But before this can be done, CN1 has to agree on the correct procedure at the radio interface.
Description of the problem
According to TS 24.008, subclause 5.3.4.3.1, Initiation of in-call modification, and 5.3.4.3.2, Successful completion of in-call modification, the procedural steps for the mobile initiated and the network initiated case are the same (see Annex A, text highlighted in yellow and red):

1) 
The originator reserves the necessary resources for the next call mode, stops sending and interpreting user channel 

information according to the old call mode, and sends a MODIFY message. 
2) 
The recipient of the MODIFY message reserves the necessary resources for the next call mode.
3) 
The recipient (!) changes the channel configuration and switches to the next call mode.
4) 
The recipient starts sending and interpreting user channel information according to the next call mode and replies 

with a MODIFY COMPLETE message.
5) 
The originator switches to the next call mode and starts sending and interpreting user channel 

information according to this call mode.

Firstly, we note that this sequence of steps is correct for the mobile initiated case, where the recipient which has to change the channel configuration in step (3) is the network. In the network initiated case, however, the recipient would be the MS. But the MS changes the channel configuration only if the network commands it to do so.
Secondly, we note that for the mobile initiated case this sequence of steps is the same as in figure 5.10a, whereas for the network initiated case figure 5.10b shows a different order of sequence. According to figure 5.10b, steps (3) to (5) should rather be:
3) 
The recipient switches to the next call mode.

4) 
The recipient starts sending and interpreting user channel information according to the next call mode and replies 

with a MODIFY COMPLETE message.

5) 
The originator changes the channel configuration, switches to the next call mode and starts sending and 

interpreting user channel information according to this call mode.
Note that in GSM phase 1 (GSM 04.08, v3.14.0), the statements about changing the channel configuration in subclause 5.3.4.3.2 (highlighted in red) are missing. In phase 1 the change of the channel configuration is only specified in subclause 5.3.4.3.3, and the order of sequence of the various steps is only defined by figure 5.10a and b.
TS 27.001 and TS 29.007 do not give any guidance with this issue. A closer examination of these specifications shows that currently the relevant paragraphs only cover the mobile initiated in-call modification (see annex B and C). 
Since v 5.2.0 (September 2003), the stage 2 specification for SCUDIF, TS 23.172, contains some example message flows for the service change including a network initiated in-call modification which are in line with fig 5.10b in TS 24.008. But this is a very recent addition, and it is not clear based on which information the order of sequence for the network initiated in-call modification was chosen. 

So the problem is: 

Which order of sequence is the right one for the network initiated in-call modification? Shall the MS send MODIFY COMPLETE before or after 'successful change of the channel configuration?

Discussion

If we assume that the textual description is correct (i.e. the MS sends MODIFY COMPLETE after a 'successful change of the channel configuration'), the next problem is: 

How does the MS detect the successful change of channel configuration? - In GERAN the Channel Description IE and Channel mode IE received by the MS with the Assignment Command message provide sufficient information to allow the MS to determine whether the new configuration is suitable for the new call mode. In UTRAN, however, this can be a non-trivial task, since e.g. the Radio Bearer Reconfiguration message does not contain service related information (in principle). And the UTRAN can initate radio bearer reconfigurations by itself at any time, for UTRAN internal reasons, so the first reconfiguration message is not necessarily related to the service change. 

When we said that 'the Radio Bearer Reconfiguration message does not contain service related information (in principle)', this was because for the service change from multimedia to speech, the MS can use the NAS synch indicator to detect that the new radio bearer can be used for speech. For the service change from speech to multimedia, however, such an indicator is not available.
According to TS 24.008, subclause 5.3.4.3.2, the originating side (i.e. the network) will 'initiate the alternation to those resources necessary to support the next call mode' only upon receipt of the MODIFY COMPLETE message. Therefore, for the service change from speech to multimedia, the MS also cannot use the successful detection of downlink data frames as an indicator of a successful bearer reconfiguration.
So we cannot offer a simple solution for this problem.

For the network, changing the channel configuration before receipt of the MODIFY COMPLETE message also has the consequence that it has to initiate the channel reconfiguration more or less immediately after sending the MODIFY message. Thus, even if the MS immediately replies with a MODIFY REJECT message, because for some reasons it is not able to reserve the necessary resources, the channel reconfiguration procedure will already be ongoing.
Besides, with UTRAN as access network it is not possible to guarantee that the MS will receive the MODIFY message before the RRC message initiating the channel reconfiguration, if both procedures are initiated by the MSC immediately one after the other.

On the other hand, if we assume that the textual description is wrong (i.e. the MS sends MODIFY COMPLETE before a 'successful change of the channel configuration'), the MS is no longer required to check the successful change of channel configuration before it sends the MODIFY COMPLETE message. 
Note: 
We have to assume, however, that the access stratum in the MS is able to cope with the situation that the upper layer, i.e. the H.324 entity, in the MS may start sending user information before a suitable radio bearer has been assigned. If this is not possible, we may need some enhancement to the RRC signalling, similar to the NAS synch indicator (from Rel-5 onwards). And we may need to specify that the MS starts sending and interpreting user information only after the channel was reconfigured successfully. On the network side, this problem does not exist, since the MSC knows when a suitable radio bearer is available and therefore it knows when the sending and interpreting of user information can be resumed.
Finally, if we conclude that figure 5.10b is correct, then the Immediate modification indicator IE is no longer needed. This indicator was added to the MODIFY message – assuming that the description in 5.3.4.3.2 was correct - in order to allow the UE to return a MODIFY COMPLETE message in the special scenario when no reconfiguration of the radio bearer is needed, because only the fixed network user rate is modified (see TS 24.008, subclause 5.3.6.3). If the reconfiguration of the radio bearer always happens after the transmission of the MODIFY COMPLETE message then such an indicator is no longer necessary.
Conclusion:

With the transition from GSM phase 1 to phase 2 the textual description of the in-call modification in TS 24.008, subclause 5.3.4.3.2, was changed in such way that for the network initiated case the order of sequence between the transmission of MODIFY COMPLETE and the change of the channel configuration (radio bearer reconfiguration) was reversed.

While this new order of sequence creates some problems for the MS, as we have seen in the previous section, it apparently does not provide any advantages. Therefore, we propose to modify the text in TS 24.008 so that the old order of sequence is restored. 
Backwards compatibility:

The standard can be changed in the proposed way only if there is no legacy MS implementation on the market that waits for a successful change of the channel configuration before it sends the MODIFY COMPLETE message. 

(If such an MS implementation meets with a new MSC implementation, the result will be a deadlock and after expiry of supervision timer T323 = 30s the MSC will release the call.) 

Also, in order to avoid backwards compatibility issues with future R99 MS implementations, the CRs should be agreed from R99 onwards.

Note: 
If such a legacy MS implementation exists, a possible work around in Rel-5 would be to require the use of the Immediate modification indicator IE also for the normal case of service change between UDI multimedia and speech.
Proposal for Decision
CN1 should agree the submitted CRs to TS 24.008 (N1-040814 … 817), which align the description of the network initiated in-call modification with the order of sequence shown in figure 5.10b/3GPP TS 24.008 and remove the Immediate modification indicator IE from the standard, from R99 onwards.
CN3 should agree the corresponding CRs to TS 27.001 and TS 29.007 (N3-040278 … 283), which provide the missing description of the network initiated in-call modification, from R99 onwards. 
References
[1]

TS 24.008, v 5.11.0, subclause 5.3.4.3, Changing the Call Mode.

Annex A: Quotations from TS 24.008, v5.11.0:
5.3.4
Support of Dual Services

…

5.3.4.3
Changing the Call Mode

In order to change the call mode, the following in-call modification procedures shall be used.

Either side of the radio interface may act as the requesting user to invoke the in-call modification.

Upon each successful completion of the in-call modification procedure, the call changes to the next mode negotiated and agreed during the establishment phase of the call.

The in-call modification procedures are completely symmetrical at the radio interface.

NOTE:
Considering a possible future evolution, in-call modification is specified as a symmetrical procedure.
5.3.4.3.1
Initiation of in-call modification

The procedure is initiated by the requesting originating side in the "active" state of the call. It shall send a MODIFY message including the new mode to be changed to; start timer T323; and enter the "mobile originating modify" state (mobile station side) or the "mobile terminating modify" state (network side). Any internal resources necessary to support the next call mode shall be reserved. The new mode given in the MODIFY message shall be one of those already negotiated and agreed during the establishment phase of the call. If the data call direction is different from the direction of the call setup a reverse call setup direction IE shall be included in the MODIFY message; otherwise this IE shall not be included. The MODIFY originating side shall stop sending Bm-channel information; and stop interpreting received Bm-channel information according to the old call mode.
Upon receipt of the MODIFY message, the destination side shall check to ensure that the requested call mode can still be supported and if so, it shall initiate the reservation of any resources necessary to support the next call mode and enter the "mobile originating modify" (network side) or "mobile terminating modify" state (mobile station side).

5.3.4.3.2
Successful completion of in-call modification

If the destination network/mobile station receives a MODIFY message with a new mode which is already the actual one of the call the network/mobile station shall remain in the "active" state; send a MODIFY COMPLETE message with the actual mode; and shall not initiate anything else.

If the requested mode is speech and if during call establishment the network received a Supported Codec List IE, the network shall use this list to select the codec for UMTS. If no Supported Codec List information element is received, then for UMTS the network shall select the default UMTS speech codec according to subclause 5.2.1.11.

Codecs for GSM shall be selected from the codecs indicated in the Supported Codec List information element or in the Bearer Capability information element. If neither a Supported Codec List information element nor a Bearer Capability information element is received, then for GSM the network shall select GSM full rate speech version 1.

If the Supported Codec List IE is received, then the network shall indicate the codec selected for UMTS to the mobile station via RANAP and RRC protocol in the NAS Synchronisation Indicator IE (see subclause  5.2.1.11).
If the requested mode is not the actual one and can be supported by the destination interface it shall change the channel configuration, if required, and step on to any internal resources necessary to support the next call mode. If the requested mode is a data or facsimile mode, it shall also perform the appropriate means to take the direction of the data call into account. After successful change of the channel configuration it shall start sending user information according to the next call mode and start interpreting received user channel information according to the next call mode; send a MODIFY COMPLETE message with the new call mode included and enter the "active" state (mobile station or network side). If the MODIFY message had contained a reverse call setup direction IE, the same IE shall be included in the MODIFY COMPLETE message.

In case of an alternate speech/facsimile group 3 service (refer to subclause 5.3.4) the old resources may still be kept reserved.

Upon receipt of the MODIFY COMPLETE message the originating side shall: initiate the alternation to those resources necessary to support the next call mode; stop timer T323; and enter the "active" state (mobile station or network side). The reaction of the originating side if it had included a reverse call setup direction IE in the MODIFY message, but the destination side did not include the IE in the MODIFY COMPLETE message is implementation dependent.

5.3.4.3.3
Change of the channel configuration

In case the requested bearer capability cannot be supported by the current channel configuration the network shall initiate the assignment procedure and change the channel configuration accordingly.

5.3.4.3.4
Failure of in-call modification

5.3.4.3.4.1
Network rejection of in-call modification

If the network cannot support the change to the requested call mode or if the change of the channel configuration fails the network shall: release the resources which had been reserved for the alternation: send a MODIFY REJECT message with the old bearer capability and with cause # 58 "bearer capability not presently available" to the initiating mobile station; and enter the "active" state. If the change of the channel configuration fails, the network shall return to the internal resources required for the old call mode.

Upon receipt of the MODIFY REJECT message with the old bearer capability the initiating mobile station shall: stop timer T323; release any resources which had been reserved for the alternation; resume sending user channel information according to the present call mode; resume interpreting received user channel information according to the present call mode; and enter the "active" state.

5.3.4.3.4.2
Mobile station rejection of in-call modification 

If the mobile station cannot support the change to the requested call mode, the mobile station shall: release any resources which had been reserved for the alternation; send a MODIFY REJECT message with the old bearer capability and cause # 58 "bearer capability not presently available", and enter the "active" state.

Upon receipt of the MODIFY REJECT message the network shall: stop timer T323, release any resources which had been reserved for the alternation. 

5.3.4.3.4.3
Time-out recovery

Upon expiration of T323 in either the mobile station or the network the procedures for call clearing shall be initiated with cause # 102 "recovery on timer expiry".

5.3.4.4
Abnormal procedures

If a MODIFY, MODIFY COMPLETE or MODIFY REJECT message is received in the "disconnect indication", "disconnect request" (mobile station side only) or "release request" state then the received message shall be discarded and no action shall be taken.

If a MODIFY COMPLETE message indicating a call mode which does not correspond to the requested one is received or if a MODIFY REJECT message indicating a call mode which does not correspond to the actual one is received then the received message shall be discarded and no action shall be taken.

If a MODIFY message indicating a call mode which does not belong to those negotiated and agreed during the establishment phase of the call, is received, then a MODIFY REJECT message with the actual call mode and with cause # 57 "bearer capability not authorized" shall be sent back.
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Figure 5.10a/3GPP TS 24.008 In-call modification sequence initiated by MS
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Figure 5.10b/3GPP TS 24.008 In-call modification sequence initiated by network
***************************************

5.3.6
Support of multimedia calls

…
5.3.6.2.1
Mobile originated multimedia call establishment

…

5.3.6.2.1.1
Fallback

If the network, during the setup of an H.324-call, detects that the transit network or the called end does not support an H.324 call (e.g. because of a failure in the modem handshaking in case of an analogue multimedia call), then the network initiates the in-call modification procedure (see subclause 5.3.4.3) towards the MS to modify the call mode to speech, if the MS had included a speech bearer capability IE in the SETUP message.

In case of a UDI/RDI multimedia call with service change and fallback, if the network detects that the called end does not support speech, then it initiates an in-call modification procedure towards the MS to modify the call mode to multimedia, if the first bearer capability IE was for a speech call.

5.3.6.2.2
Mobile terminating multimedia call 

…

5.3.6.2.2.1
Fallback to speech

If modem handshaking fails (in a modem call), the call mode will be modified to speech if a speech bearer capability IE was included. The modem signalling is inband, so the call must have reached the active state, when these conclusions about the presence of modems can be done. The call modifications are realized through the in-call modification procedure, by which the network requests the MS to modify the call mode (see subclause 5.3.4.3).

NOTE:
Fallback from digital (UDI) H.324-call to speech after call setup is not a valid case at the terminating side.
5.3.6.3
In-call modification in the "active" state

The in-call modification procedure as described in chapter 5.3.4.3 shall be used to:


trigger a service change between speech and UDI/RDI multimedia modes, when service change has been agreed at call setup; or


modify the multimedia bearer capability for an analogue multimedia call (restricted to the network initiated in-call modification only). In this case, the network shall send a MODIFY message including immediate modification indicator IE and the new Bearer Capability to be changed to The following bearer capability parameters can be modified with the procedure (see 3GPP TS 29.007 [38]):


Fixed Network User Rate (analogue multimedia calls only).

Annex B: Quotations from TS 27.001, v5.7.0:

8.1
Synchronization of the Traffic Channel

As long as there is no connection between the traffic channel and the interface to the TE this interface shall be terminated in the appropriate way.

Prior to exposing the traffic channel of a PLMN connection to transmission of user data, the controlling entities of the connection shall assure the availability of the traffic channel(s). This is done by the so called synchronization process:

-
starting on the indication of "physical connection established" resulting from the PLMN inherent outband signalling procedure. This indication is given on reception of the message CONNECT in case of MO calls, on reception of the message CONNACK in case of MT calls and on reception of the message MODIFY COMPLETE in case of in-call modification;

-
ending by indicating the successful execution of this process to the controlling entity, which then takes care of the further use of the inband information (data, status).

During the call control phases (set-up and clear), the procedures at the V.-series DTE interfaces may be mapped completely to the out-of-band signalling procedure. The state of the S-bits and X-bits during the call control phases are in this case irrelevant to the DTE interface procedures. However, the "ready for data" condition (i.e. CTs 106 and 109) is derived from the status bits received by the TAF once synchronization is complete. Since half duplex operation is not supported by a PLMN, status bit SB is not needed to signal the turn around of the connection.

Annex C: Quotations from TS 29.007, v5.9.0:

9
Interworking to PSTN

…
9.2
Data Calls

…

9.2.3
Transparent service support

…

9.2.3.4
Establishment of end‑to‑end terminal synchronizations

Prior to exposing the traffic channel of a PLMN connection to transmission of user data, the controlling entities of the connection shall assure of the availability of the traffic channel. This is done by a so called synchronizations process:

-
starting on the indication of "physical connection established" resulting from the PLMN‑inherent outband signalling procedure. This indication is given on sending the message CONNECT in case of MOC, CONNECT ACKNOWLEDGEMENT in case of MTC and MODIFY COMPLETE (which is sent after reception of the ASSIGN COMPLETE message) in case of in‑call modification;

-
ending by indicating the successful execution of this process to the controlling entity, which then takes care of the further use of the inband information (data, status).

Network interworking within an MSC/IWF is concerned with the terminating side (to the UE) and the transit side (to the fixed network) of a connection. Both sides have to be treated individually related to the synchronizations process.

9.2.3.4.1
Terminating side (towards the UE)

9.2.3.4.1.1
Traffic channel types TCH/F4.8 and TCH/F9.6 for A/Gb mode

With respect to the terminating side the procedure is as follows:

‑
sending of synchronizations pattern 1/OFF (all data bits"1"/all status bits "OFF") to the UE using the RA1/RA2 rate adaptation function. In multislot transparent operation, the synchronisation pattern sent is 1/OFF with the exception of the bit positions S1, first X, S3, and S4 which contain the substream number and multiframe alignment pattern (see 3GPP TS 44.021);

-
searching for detection of the synchronizations pattern from the UE within valid V.110 frames, and in multislot operation, also searching for the multiframe alignment pattern "0000 1001 0110 0111 1100 0110 1110 101" (see 3GPP TS 44.021) in bit position S4 and substream numbers in bit positions S1, first X, and S3. This implies that the E1, E2 and E3 bit of the V.110 frame shall be checked for the appropriate user rate in order to distinguish the synchronization pattern from the RAN idle data frame;

-
timer T (= 500 ms) is started for each of the allocated traffic channel(s) of the call on receipt of the synchronizations pattern from the UE;

-
when the frame alignment pattern and, in case of multislot operation, the multiframe alignment pattern have been recognized as a steady state, the MSC/IWF continues sending the synchronizations patterns to the UE until a timer T expires.

9.2.3.4.1.2
Traffic channel type TCH/F14.4 for A/Gb mode

With respect to the terminating side the procedure is as follows:

-
sending A-TRAU frames with the data rate set in the bits C1-C4 (TS 48.020) and data bits set to one, sending the multiframe structure with the alignment pattern (bit M1) and with the status bits OFF (bit M2) and, in a multislot case, sending substream numbers (bit M2);

-
searching for the detection of the multiframe alignment pattern "0000 1001 0110 0111 1100 0110 1110 101" (TS 44.021) in the bit M1 and, in a multislot case, searching for substream numbers in the bit M2. (Any 5 bit sequence in the multiframe alignment pattern is unique, i.e. the multiframe alignment can take place by recognition of five successive M1 bits);

-
timer T (= 500 ms) is started for each of the allocated traffic channel(s) of the call on receipt of the synchronizations pattern from the UE;

-
when the frame alignment pattern and the multiframe alignment pattern have been recognized as a steady state, the MSC/IWF continues sending the synchronizations patterns to the UE until a timer T expires.

9.2.3.4.1.3
User Plane for Iu mode

The IWF does not send any frame down link until the modem connection has been established and the modems have synchronised. Thereafter the IWF through connects, mapping data from the fixed network side onto frames that are sent toward the UE, and mapping data in the received frames to the fixed network side.

…

9.2.4
Non‑transparent service support

…

9.2.4.10
Establishment of end‑to‑end terminal synchronizations

Prior to exposing the traffic channel of a PLMN connection to transmission of user data, the controlling entities of the connection shall assure of the availability of the traffic channel. This is done by a so called synchronization process:

-
starting on the indication of "physical connection established" resulting from the PLMN‑inherent outband signalling procedure. This indication is given on sending the message CONNECT in case of MOC, CONNECT ACKNOWLEDGEMENT in case of MTC and MODIFY COMPLETE (which is sent after reception of the ASSIGN COMPLETE message) in case of in‑call modification;

-
ending by indicating the successful execution of this process to the controlling entity, which then takes care of the further use of the in‑band information (data, status).

Network interworking within an MSC/IWF is concerned with the terminating side (to the UE) and the transit side (to the fixed network) of a connection. Both sides shall be treated individually related to the synchronization process.

…

9.4
3G-H.324/M calls over 3.1 kHz audio
…

9.4.1
Mobile originated multimedia call

…

9.4.1.2
Fallback to speech after setup

If the MSC has accepted the possibility of a fallback to speech and the IWF modem does not recognize the answering tone of the called modem within the expiration of a timer started at the reception of the answer message, the MSC IWF shall initiate an In Call Modification procedure (see 3GPP TS 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource shall be released and a speech channel shall be set up between the calling UE and the fixed network. If the fallback fails e.g. due to a failing In Call Modification procedure, the IWF shall clear the call.

A recommended minimum value for the timer is 3 seconds (see ITU-T Recommendation V.25).

9.4.2
Mobile terminated multimedia call

…

9.4.2.2
Fallback to speech after setup

If the MSC supports a fallback to speech and the user has a subscription to the speech service and the user equipment accepts the possibility of a fallback to speech in the call confirmed message and the IWF modem does not recognize a call tone nor a V.8 Call Indication nor a V.8 Call Menu within the expiration of a timer started at the sending of the ANSam answer tone (i.e. the calling party is not a V.34 modem), the IWF shall initiate an In Call Modification procedure (see 3GPP TS 24.008) in order to fall back to a speech mode. As a result of the procedure the IWF resource shall be released and a speech channel shall be set up between the called UE and the fixed network. If the fallback fails e.g. due to a missing subscription to speech or a failing In Call Modification procedure, the IWF shall clear the call.

A recommended minimum timer value is 3 seconds (see ITU-T Recommendation V.8).

9.4.3
Seamless data rate change

If the modems change the data rate during an ongoing multimedia call (using the ITU-T Recommendation V.34 seamless data rate change mechanism), the MSC shall initiate a MODIFY message (see 3GPP TS 24.008) to indicate the new data rate to the UE. HDLC flag stuffing or the stuffing mode defined in ITU-T Recommendation H.223 (Annexes A, B and C) shall be used to adapt the 31.2 or 28.8 kbit/s data rate to the 33.6 kbit/s traffic channel between the UE and the IWF. The stuffing pattern found out during the traffic channel setup (see subclauses Call setup) is used. The IWF may start the stuffing immediately after the detection of the data rate change by the modems. 
…

10
Interworking to the ISDN

…

10.2.3
Transparent service support

…

10.2.3.4
Establishment of end‑to‑end terminal synchronizations

Prior to exposing the traffic channel of a PLMN connection to transmission of user data, the controlling entities of the connection shall assure of the availability of the traffic channel. This is done by a so called synchronizations process:

-
starting on the indication of "physical connection established" resulting from the PLMN‑inherent outband signalling procedure This indication is given on sending the message CONNECT in case of MOC, CONNECT ACKNOWLEDGEMENT in case of MTC and MODIFY COMPLETE (which is sent after reception of the ASSIGN COMPLETE message) in case of in‑call modification;

-
ending by indicating the successful execution of this process to the controlling entity, which then takes care of the further use of the inband information (data, status).

Network interworking within an MSC/IWF is concerned with the terminating side (to the UE) and the transit side (to the fixed network) of a connection. Both sides shall be treated individually related to the synchronizations process.

10.2.3.4.1
Terminating side (towards the UE)

10.2.3.4.1.1
Traffic channel types TCH/F4.8 and TCH/F9.6 in A/Gb mode

With respect to the terminating side the procedure is as follows:

-
sending of synchronizations pattern 1/OFF (all data bits "1"/all status bits "OFF") to the UE using the RA1/RA2 rate adaptation function. In multislot transparent operation, the synchronisation pattern sent is 1/OFF with the exception of the bit positions S1, first X, S3, and S4 which contain the substream number and multiframe alignment pattern (see 3GPP TS 44.021);

-
searching for detection of the synchronizations pattern from the UE within valid V.110 frames, and in multislot operation, also searching for the multiframe alignment pattern "0000 1001 0110 0111 1100 0110 1110 101" (see 3GPP TS 44.021) in bit position S4 and substream numbers in bit positions S1, first X, and S3. This implies that the E1, E2 and E3 bit of the V.110 frame shall be checked for the appropriate user rate in order to distinguish the synchronization pattern from the RAN idle data frame.

-
Timer T (= 500 ms) is started for each of the allocated traffic channel(s) of the call on receipt of the synchronizations pattern from the UE.

-
When the frame alignment pattern and, in case of multislot operation, the multiframe alignment pattern have been recognized as a steady state, the MSC/IWF continues sending the synchronizations patterns to the UE until a timer T expires.

10.2.3.4.1.2
Traffic channel type TCH/F14.4 for A/Gb mode

With respect to the terminating side the procedure is as follows:

-
Sending A-TRAU frames with the data rate set in the bits C1-C4 (TS 48.020) and data bits set to one, sending the multiframe structure with the alignment pattern (bit M1) and with the status bits OFF (bit M2) and, in a multislot case, sending substream numbers (bit M2).

-
Searching for the detection of the multiframe alignment pattern „0000 1001 0110 0111 1100 0110 1110 101" (TS 44.021) in the bit M1 and, in a multislot case, searching for substream numbers in the bit M2. (Any 5 bit sequence in the multiframe alignment pattern is unique, i.e. the multiframe alignment can take place by recognition of five successive M1 bits).

-
Timer T (= 500 ms) is started for each of the allocated traffic channel(s) of the call on receipt of the synchronizations pattern from the UE.

-
When the frame alignment pattern and the multiframe alignment pattern have been recognized as a steady state, the MSC/IWF continues sending the synchronizations patterns to the UE until a timer T expires.

10.2.3.4.1.3
User Plane for Iu mode

The procedures are the same as for the modem case, but, depending on implementation, the IWF may through connect before the fixed network leg has been synchronised.

…

10.2.4
Non‑transparent service support

…

10.2.4.10
Synchronizations

In case of interworking to the ISDN "3,1kHz audio" bearer service the synchronization process is as for the PSTN interworking case (see subclause 9.2.3.4). In case of interworking to the ISDN unrestricted digital bearer service the following synchronization process shall be performed:

…

10.2.4.10.4
Establishment of end‑to‑end terminal synchronizations

Prior to exposing the traffic channel of a PLMN connection to transmission of user data, the controlling entities of the connection shall assure of the availability of the traffic channel. This is done by a so called synchronization process:

-
starting on the indication of "physical connection established" resulting from the PLMN‑inherent outband signalling procedure This indication is given on sending the message CONNECT in case of MOC, CONNECT ACKNOWLEDGEMENT in case of MTC and MODIFY COMPLETE (which is sent after reception of the ASSIGN COMPLETE message) in case of in‑call modification;

-
ending by indicating the successful execution of this process to the controlling entity, which then takes care of the further use of the in‑band information (data, status).

Network interworking within an MSC/IWF is concerned with the terminating side (to the UE) and the transit side (to the fixed network) of a connection. Both sides shall be treated individually related to the synchronization process.

10.2.4.10.4.1
Terminating side (towards the UE)

The procedures are the same as for the modem case.

…

10.4
3G-H.324/M calls over UDI/RDI
… 

10.4.1
Mobile originated multimedia call

…

10.4.1.2
Fallback after setup

If the MSC has accepted the possibility of a fallback and service change, and the transit network or the terminating side does not allow one of the bearers, the MSC shall initiate an In-Call Modification procedure (see 3GPP TS 24.008 [40]) in order to fallback to the allowed mode. As a result of the procedure, the radio and network resources are modified and the relevant channel is set up between the calling UE and the fixed network. If the fallback fails, e.g. due to an unsuccessful In-Call Modification procedure, the MSC shall clear the call.

10.4.1.3
User initiated service change after setup

If the MSC has accepted the possibility of a service change and the user initiates an In-Call Modification procedure (see 3GPP TS 24.008 [40]) in order to change the service either from speech to multimedia or vice-versa, the MSC shall invoke the service change as an In-Call Modification procedure. As a result of the procedure, the radio and core network resources are modified in order to comply with the requested service change.

10.4.2
Mobile terminated multimedia call

10.4.2.1
Call setup

…

10.4.2.2
User initiated service change after setup

If the MSC supports the possibility of a service change and the user initiates an In-Call Modification procedure (see 3GPP TS 24.008 [40]) in order to change the service either from speech to multimedia or vice-versa, the MSC shall invoke the service change as an In-Call Modification procedure. As a result of the procedure, the radio and core network resources are modified in order to comply with the requested service change.






