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Description of the problem:

In bearer independent network it is beneficial to delay selection of MGWs and bearer establishments until final destination of the call is known. For mobile terminating call this would mean until paging procedure has been completed. For out of band transcoder control it is beneficial even to delay MGW selection until Call Confirmed message is received from the mobile. 

In TS23.205 v4.2, clauses 6.2.1.2 and 6.2.2.2, it states that MGW selection can be deferred until the Called Confirmed message is received. This means that there is a relationship between call establishment in the network and paging in the terminating MSC server.

When the MGW selection is delayed until paging response is received, the triggering of the continuity (COT) message from the preceding servers would be delayed upon paging is completed. The COT message will not be sent from preceding server(s) until the call control signalling (i.e. APM message generated due to paging response) and bearer control signalling are finalised for the bearer establishment towards the terminating MSC server. The time elapsed for paging response to be received could be more than is set for the COT timer(s) in the preceding nodes.

Since the Initial Address Message (IAM) in ISUP represents both call control and bearer control, there is no relation between continuity check handling and the paging procedure.

By delaying the bearer establishments (and MGW selection) the IAM shall indicate that COT message will follow later on. Each server that receives this indication starts a COT timer to expect COT message within specified time (e.g. Timer T8 from ITU-T Q.1902.4 is 10 – 15 seconds). If the COT timer expires the call would be released. 

In case the bearer establishment is delayed in terminating MSC server until paging response is received, there is a likelihood that the call is released by an intermediate (G)MSC server. This would be because the COT timer expired before the paging response is received in the case of long paging. To support the possibility of continuing call setup after successful long paging it is proposed to introduce a new guard timer in terminating MSC server. This guard timer would start the bearer establishment in the network before COT timers expires in the preceding servers. The timer should be defined as being less than the COT timer, e.g. 1 – 14 seconds.

This gives the possibility to wait until paging response in the bearer independent network for a similar period as in a monolithic network.

Though this is obviously a problem for the forward bearer establishment, it should not be ruled out for backward bearer establishment. Therefore this control of the network bearer establishment should be generic.

Proposed change: 

The figure below shows the involved nodes and the message flow in example traffic case. New functionality is marked with * and underlined in the following text.
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Figure: Call flow for MS to MS call with long paging

1) MS requests call setup

2) MSC/VLR/GMSC routes the call to the terminating MSC possibly via transiting nodes using only call control signalling. Since bearer towards the RNC has not been established the IAM will indicate that a Continuity message will follow.

3*) When the call arrives at the terminating MSC/VLR the paging of the MS is started.                                       The new timer to supervise the call establishment delay is started.

4*) In case the timer expires before the paging response is received from the MS the MSC/VLR starts the bearer establishment procedure in order to prevent the expiry of the timer that supervises the reception of Continuity message in the possible transit nodes.
5a) The bearer is established between the originating MSC/VLR and the terminating MSC/VLR

5b) MSC/VLR requests call and bearer establishment towards the MS.                                   This may occur in parallel with 5a.

6) The bearer is established between the RNC and MSC/VLR

7) Call and bearer establishment is completed.

8) MSC/VLR informs the next node with the Continuity message that the bearer has been established. The timer that supervises the reception of Continuity message is stopped.

9) A paging response is received from the MS.
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