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This contribution contains enhancements to allow modification of bearer characteristics for already established bearers. This might be needed by Call Waiting, Call Hold (enquiry call), Alternate speech/fax, in modification of data call and in handover.

****First Modified Section ****
13.5
Call Wait (CW)

The procedures specified in 3GPP TS 23.083 for the Call Wait supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

Call confirmation to the waiting call

The MSC server shall, on reception of the call confirmation, select the MGW that will be used for the waiting call. If out-of-band transcoder control is applied for the waiting speech call, that shall be performed in accordance with 3GPP TS 23.153.

Note: 
It is strongly recommended to select the MGW, which is already in use for the active call.
Existing call on hold

The paragraph 'Hold request' in chapter 13.6 applies.
Existing call released

If the active call is disconnected while another call is waiting, the bearer termination towards the waiting party (C) as well as to the called party (A) is not removed.
Acceptance of waiting call

If the mobile subscriber decides to accept the waiting call, it handles (according to 3GPP TS 23.082) the existing call as described above (either put it on hold or release it). The MSC server, on receiving the connect indication from the subscriber A, shall modify the existing access side bearer if needed. If the existing access side bearer needs to be modified, either the existing bearer termination is modified using the Modify Bearer Characteristics procedure or a new access side bearer termination is created. In both cases the MSC server shall initiate the access bearer modification using either the existing bearer address and binding reference or the new provided bearer address and binding reference. Finally, the MSC server shall connect the access side bearer termination to the previously created bearer termination of the remote party in the waiting call and modify the waiting call’s bearer termination to bothway through-connected.

If a different MGW are selected for the incoming call, then bearer from the new MGW2 shall be connected toward the old MGW1 before offering the call to the subscriber A. 

If out-of-band transcoder control is applied for the waiting speech call, that shall be performed in accordance with 3GPP TS 23.153.
Waiting call released by calling subscriber (subscriber C)

The respective resources already allocated at the selected MGW for the waiting call shall be released.

Example

The figure 13.13 below shows the network model for a waiting call at the serving MSC server/MGW. The ‘thick, squared’ line represents the call control signalling for the existing call and, on the Iu interface, the already existing control plane toward the serving RNC. The ‘thin, squared' line represents the call control signalling for the waiting call. The ‘thick, dotted’ line represents the bearer control signalling and the bearer for the existing call, whereas the ‘thin, dotted’ line represents the ones for the waiting call. Note that for a TDM access there is no separation of call and bearer control signalling.

Note that there shall be only one instance of bearer resource/bearer control signalling on the radio side. 

If the CW condition applies, the MSC server seizes a new context with one bearer termination, TC, in the MGW. TA and TB are the terminations of the already existing call.
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Figure 13.13. Call Wait (network model)

13.5.1
Call Confirmation of the waiting call

The figure 13.14 below shows the sequence chart for the actions necessary within the bearer independent CS CN during call confirmation of the waiting call. Call and bearer establishment shall be as described for the mobile terminating call. After having received the Alerting indication from the called (A) the MSC server applies the ringing tone to the waiting termination (TC).
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Figure 13.14. Call Confirmation of the Waiting Call.

13.5.2
Acceptance of the Waiting Call

The figure 13.15 below shows the sequence chart for the actions necessary within the bearer independent CS CN for the acceptance of a waiting call. After receiving the Connect indication from UE (subscriber A) (bullet 1), the MSC server shall request the MGW to disconnect subscriber C from the tone (bullet 2) and move TA to the context of the waiting call (bullet 3). Afterwards the flow direction of TC will be changed to bothway through-connected (bullet 4).
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Figure 13.15. Acceptance of the Waiting Call.

****Next Modified Section ****
13.6
Call Hold (CH)

The procedures specified in 3GPP TS 23.083 for the Call Hold supplementary service shall be followed. The following paragraphs describe the additional requirements for the bearer independent CS core network.

Hold request

When the UE makes a request for the hold function the MSC server requests the MGW to interrupt the communication on the bearer by changing the through-connection of the bearer termination towards the served mobile subscriber to ‘not through-connected’. Announcements may be applied to the held party as described in chapter 14.6.
Retrieval request

When the UE makes a request to retrieve a held call the MSC server requests the MGW to re-establish communication to the held party by changing the through-connection of the bearer termination towards the served mobile subscriber to be both-way through-connected.
Setting up another call

The call towards the C party is established as described for the mobile originating call. A new MGW may be selected in the course of setting up the new call. If out-of-band transcoder control is applied for a speech call, that shall be performed in accordance with 3GPP TS 23.153. If the existing access side bearer needs to be modified for the new call, either the existing bearer termination is modified using the Modify Bearer Characteristics procedure or a new access side bearer termination is created when setting up the new call. In both cases the MSC server will initiate the access bearer modification using either the existing bearer address and binding reference or the new provided bearer address and binding reference. The MSC server will request the MGW to connect the access side bearer termination to the bearer termination of the remote party.
Alternate from one call to the other

When the hold request for the active call is immediately followed by a retrieve request for the held call the MSC server requests the MGW to connect the bearer termination of the served mobile subscriber to the bearer termination of the held party. The MSC server also requests the MGW to both-way through-connect the bearer for the previously held call.
Disconnect

If the active call is disconnected while another call is on hold, the bearer termination towards the served mobile subscriber is not removed but the call towards the active party is disconnected as described in the subsection for call clearing.

If the held call is disconnected while the served mobile subscriber is connected to an active call the bearer termination towards the served mobile subscriber is not removed but the call towards the held party is disconnected as described in the subsection for call clearing.
Failure handling in MSC server

If any of the procedures towards the MGW is not completed successfully, the MSC server shall reject the hold/retrieve request.

Example

The figure 13.16 below shows the network model for the call hold with an establishment of a new call. The ‘squared’ line represents the call control signalling. The ‘dotted’ line represents the bearer control signalling and the bearer. The MSC server seizes a new context with two bearer terminations in the MGW that is used for the held call. The bearer termination TA2 is used for the bearer towards the RNC (served mobile subscriber) and the bearer termination TC is used for the bearer towards the succeeding MGW (C-party).
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Figure 13.16: Call hold and establishment of a new call (Network model)

The figure 13.17 below shows the message sequence example for the call hold procedure. In the example the MSC server changes the through-connection of the bearer to ‘not through connected’ when hold request is received from the served mobile subscriber (bullet 2). Subsequently an announcement may be applied to termination TA.


[image: image5.wmf]UE

RNC/

BSC

MSC

MGW

HOLD

Context (C

AB

)            

MOD.request(T

B

)

Context (C

AB

)            

MOD.reply(T

B

)

Call Progress

HOLD ACK

Change Through-

Connection

1

2

3

MSC accepts

Hold Request

Play

Announcement

(T

B

)


Figure 13.17: Hold request (message sequence chart)

The figure 13.18 below shows the message sequence example for the retrieval procedure. In the example the MSC server changes the through-connection of the bearer to ‘bothway through connected’ (bullet 3) after the held party has been disconnected from an optionally applied announcement (bullet 2)
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Figure 13.18. Retrieval request (message sequence chart)

****Next Modified Section ****
13.17 Alternate Speech/Fax

The procedures specified in GSM TS 03.45/03.46 for facsimile group 3 non-transparent/transparent shall be followed The following paragraphs describe the additional requirements for the bearer independent CS core network. If an out-of-band transcoder control is applied for a speech call that shall be performed in accordance with 3GPP TS 23.153 [3].

Editor's note: Update the TS numbers if 3GPP specifications exist and add them to the reference chapter.

Call and bearer establishment shall be as described in the Call Establishment chapter. For changing from speech to fax (or vice versa), the MSC server will request the MGW to either modify the existing access side bearer termination using the Modify Bearer Characteristics procedure, or create a new access side bearer termination. In both cases the MSC server will initiate a access bearer modification using either the existing bearer address and binding reference or the new provided bearer address and binding reference.

If the MGW responds with an error to any of the procedures initiated by the MSC server, or the MSC server receives a Bearer Failure procedure from the MGW, the MSC server may either clear the call or reject the change from speech to fax (or vice versa).

After this possible modification, the MGW will seize an interworking function if the access side bearer termination has been supplied with a PLMN Bearer Capability[4]. Activation of the interworking function will be requested by the MSC server at reception of the answer indication using the Activate Interworking Function procedure.

****New Section ****
13.18 Modification of the Access Bearer
The modification of the access bearer is possible during a call establishment and during an active call. If the MSC server needs to modify the access bearer, the existing bearer termination in the MGW is modified using the Modify Bearer Characteristics procedure before the access bearer modification is initiated towards the UTRAN/GERAN. The MGW is provided with the new characteristics for the access bearer.
****New Section ****
16.2.37
Modify Bearer Characteristics

This procedure is used to modify the bearer characteristics.

Table 16.6: Procedures between (G)MSC server and MGW: Modify Bearer Characteristics

Procedure
Initiated
Information element name
Information element required
Information element description

Modify Bearer Characteristics
(G)MSC
Context
M
This information element indicates the existing context for the bearer termination.



Bearer Termination
M
This information element indicates the bearer termination for the bearer to be modified.



Bearer Service Characteristics
C
This information element indicates the bearer service requested by the user. This information element is included if neither Codec information element nor Circuit Switched Data information elements are provided.



Circuit Switched Data
C
This information element indicates the PLMN bearer capabilities and possibly GSM channel coding. This information element is included for a non-speech call by the MSC server, or by the anchor-MSC in case of inter-MSC handover, for a radio access network side bearer termination.



Codec
C
This information element indicates the speech coding format to be used for the bearer. This information element is included for the speech call, for a radio access network side bearer termination.



Framing Protocol
O
This information element indicates the framing protocol to be used for the bearer.

Modify Bearer Characteristics Ack
MGW
Context
M
This information element indicates the context where the command was executed.



Bearer Termination
M
This information element indicates the bearer termination where the command was executed.
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