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Introduction
As currently defined in 3GPP TS 23.205, the Start_Bearer_Establishment timer is started by the terminating MSC when the paging procedure is started. This timer is never started at the GMSC.
This may prevent successful call setup or call forwarding because of  premature release of incoming BICC calls at the GMSC or terminating MSC if the T8 timer expires because of long delay spent before starting the paging procedure. 
Problem description

ITU Q.1902.4 requires a SN : 

· to arm the T8 timer upon reception of an incoming BICC IAM with the  Nature of Connection Indicators parameter set to indicate "COT to be expected" ;
· to stop the timer upon reception of a CONTINUITY message with the Continuity Indicators parameters set to "continuity".

· to release the call if the timer expires

ITU Q.1902.4: " When an IAM is received with the Nature of Connection Indicators parameter set to indicate "COT to be expected", Timer T8 is started. On receipt of a Continuity message with the Continuity Indicators parameter set to "continuity", Timer T8 is stopped, and the call shall proceed according to 7.7.1. However, if Timer T8 expires, the call is released with cause #41, "temporary failure"."
This timer is typically armed in scenarios when the originating MSC delays the establishment of the radio bearer until completion of an end to end BICC codec negotiation.

In some call scenarios, a long total delay may occur after the BICC IAM is received at the GMSC or terminating MSC (i.e. after the T8 timer is started) and before paging is started by the terminating MSC (i.e. before the Start_Bearer_Establishment timer is started, with current 3GPP TS 23.205), for the following reasons : 

a) incoming BICC call at the GMSC : SRI delay, in particular with 
- pre-paging support

      - PSI with paging : for T-CSI, if the Camel service requires the mobile's current location, in the SRI process, the HLR sends MAP Provide Subscriber Info to MSC/VLR which, in turn, pages the mobile. Cf TS 23.078 (SDL Procedure CAMEL_T_CSI_CHECK_HLR) and 23.008 (SDL Process PSI_VLR)
     - Two step SRI interrogation (T-CSI).
b) incoming BICC call at terminating MSC
· SRI delay (as above) when GMSC and terminating MSC are co-located

· CF (multiple SRIs for different subscribers).

· VT-CSI + CF (before paging).

In those circumstances, T8 may expire e.g. at the GMSC before the Start_Bearer_Establshment timer expires at the terminating MSC.
Besides, the scenario where pre-paging is supported is not covered by 3GPP TS 23.205. In this scenario, the Start_Bearer_Establishment timer is never armed at the terminating MSC. 

Example 1 : pre-paging supported by the terminating MSC (MSCC)
1/ mobile subscriber A initiates a call towards subscriber B. Originating MSCA (in PLMNA) delays the radio bearer establishment, so indicate 'COT to be expected' in the outgoing BICC IAM msg towards GMSCB (in PLMNB)

2/ GMSCB receives the incoming BICC IAM, starts T8 timer. Then sends SRI request to HLRB , PRN request sent to VLRB (in same or different PLMN) where called party B is currently located. Pre-paging is supported in PLMNB. 
3/ Upon receipt of PRN request, MSC/VLRB pages B subscriber. B party does not answer to paging request. The paging request is repeated one or twice (with a wider paging area), each time after a few seconds. 
4/ MSC/VLRB returns PRN error to HLR, which then downloads CF data (to forwarded-to party C) to GMSCB. 

5/ GMSCB sends outgoing IAM message to GMSCC. GMSCC arms T8 timer. Subscriber C is a CAMEL subscriber with T-CSI marks. GMSCC retrieves T-CSI data from HLRC, and performs T-CSI interactions with SCP. Once done, GMSCC sends a 2nd SRI request to HLRC with HLRc sending PRN to VLRC where C subscriber is currently located. VLRC pages subscriber C (once or more). C answers to paging.
6/ GMSCC sends outgoing IAM to MSCC. VT-CSI interactions with SCP (not represented in call flow). 

7/ T8 timer expires at GMSCB. GMSCB releases the call. 
Start_Bearer_Establishment timer is not started.

Example 2 : same as example 1, but with normal paging performed by the terminating MSC (MSCC)

Start_Bearer_Establishment timer is started when paging C subscriber.
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With the current timer ranges defined in ITU and 3GPP, one can not exclude the aforementioned scenarios to occur. 

	T8
	10-15 seconds
	When the CSF at an SN receives IAM indicating that COT is to be expected
	At receipt of Continuity message
	Initiate release procedure (cause #41)
	7.6


	Timer identity
	Timer value
	Timer started
	Timer stopped
	Timer expiry

	Start_Bearer_Establishment
	1 – 14 seconds
	Paging procedure is started. Applied only if network side bearer establishment is delayed until paging procedure is completed. 
	Paging procedure is completed or optionally when Call Confirmed message is received.
	The network side bearer establishment is started.


GMSCB, GMSCC and MSCC may be in 3 different PLMNs. Consistent setting of the timers between the 3 PLMNs can not be guaranteed either. 

NOTE: with the current definition of the timer, the Start_Bearer_Est timer should be tuned to a lower value both at combined GMSC/VT-MSC and at standalone VT-MSC (to ensure that the T8 timer does not expire at an upstream standalone GMSC – for incoming BICC call at GMSC). This workaround does not work if the total delay exceeds 15 seconds (e.g. PSI with paging). 
The end to end call should be able to work in all circumstances.

Proposal

To ensure that BICC calls are not inappropriately released, the Start_Bearer_Establishment timer should allow forcing the BICC bearer establishment before either of the following timers expire : 

a) T8 timer, armed upon receipt of an incoming BICC IAM 

b) the IPBCP T1 timer in the MGW sending the IP bearer establishment request (sending or receiving node depending on bearer establishment procedure) 

The Start_Bearer_Establishment timer should therefore rather be started upon receipt of an incoming BICC IAM message, in GMSC and terminating MSC. 

The scenario 2 is illustrated again below, taking into account the proposal.
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Conclusion

It is proposed to add, as an option, the possibility to arm the Start_Bearer_Establishment timer at the GMSC and terminating MSC upon receipt of an incoming BICC IAM message. 

To minimize potential impacts on existing implementations, it is proposed to still allow the option to arm the same timer at the terminating MSC upon starting paging (option to be used then with care, and which would not allow to cover scenarios where more than 15s would elapse between the receipt of the incoming BICC IAM message and the start of the paging).
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