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	Reason for change:
(

	As currently defined, the Start_Bearer_Establishment timer is started by the terminating MSC when the paging procedure is started. 
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 
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"."

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

The current definition of the Start_Bearer_Establishment timer does not ensure that the BICC bearer is established before T8 expires. T8 may expire because of one or more of the following circumstances which may cause a long total delay even before paging is started. 
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).

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

	
	

	Summary of change:
(

	Add 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).

	
	

	Consequences if 
(

not approved:
	Incoming BICC calls are released at the GMSC and terminating MSC if the T8 timer expires because of long delay spent before starting the paging procedure.
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6.2.1.1
GMSC server

First Change

6.2.1.1.3
Outgoing side bearer establishment

The GMSC server shall select bearer characteristics for the outgoing side bearer connection before it sends the IAM. After the GMSC server has received a bearer address and a binding reference in the Bearer Information message from the succeeding node the GMSC server requests the MGW to establish a bearer to the given destination MGW using the Establish Bearer procedure. The GMSC server shall provide the MGW with the bearer address, the binding reference and the bearer characteristics (bullet 4 in figure 6.6).

If the incoming network side bearer establishment is delayed, the GMSC Server may start the Start_Bearer_Establishment timer when the incoming BICC IAM message is received. The Start_Bearer_Establishment timer is then stopped when the APM message is received from the succeeding BICC node. If the Start_Bearer_Establishment timer expires, the GMSC server starts the incoming network side bearer establishment.
Next Change

6.2.1.2
MSC server

6.2.1.2.1
Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server starts the Start_Bearer_Establishment timer either when the paging procedure is started or when the incoming BICC IAM message is received. The Start_Bearer_Establishment timer is stopped when the paging procedure is completed, or optionally when the Call Confirmed message is received in accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server starts the network side bearer establishment.

6.2.2.1
GMSC server

Next Change

6.2.2.1.2
Outgoing side bearer establishment 

The GMSC server shall select bearer characteristics for the outgoing side bearer connection before it sends the IAM. The GMSC server requests the MGW to prepare for the outgoing side bearer establishment using the Prepare Bearer procedure. The GMSC server requests the MGW to provide a bearer address and a binding reference, and provides the MGW with the bearer characteristics (bullet 3 in figure 6.8). After the MGW has replied with the bearer address and the binding reference, the GMSC server sends the IAM to the succeeding node.

If the incoming network side bearer establishment is delayed, the GMSC Server may start the Start_Bearer_Establishment timer when the incoming BICC IAM message is received. The Start_Bearer_Establishment timer is then stopped when the APM message is received from the succeeding BICC node. If the Start_Bearer_Establishment timer expires, the GMSC server starts the incoming network side bearer establishment.
Next Change

6.2.2.2
MSC server

6.2.2.2.1
Paging

If the network side bearer establishment is delayed whilst the paging procedure is completed, the MSC server starts the Start_Bearer_Establishment timer either when the paging procedure is started or when the incoming BICC IAM message is received. The Start_Bearer_Establishment timer is stopped when the paging procedure is completed, or optionally when the Call Confirmed message is received in accordance with 3GPP TS 23.153 [3]. If the Start_Bearer_Establishment timer expires, the MSC server starts the network side bearer establishment.

Next Change

19
Timers for bearer independent CS core network

Table 19.1: Timers for bearer independent CS core network

	Timer identity
	Timer value
	Timer started
	Timer stopped
	Timer expiry

	Start_Bearer_Establishment
	1 – 14 seconds
	Paging procedure is started or incoming BICC IAM message is received. Applied only if network side bearer establishment is delayed until paging procedure is completed or APM message is received from the succeeding BICC node. 
	Paging procedure is completed or optionally when Call Confirmed message is received.
Or APM message is received from the succeeding BICC node.
	The incoming network side bearer establishment is started.
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