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1. Introduction
3GPP TS 29.163 defines three interworking timers for the MGCF.  These timers are defined to primarily to:
· deal with aspects unique to the use of overlap signalling in the ISUP/BICC network when interworking with "en bloc" addressing in SIP, or

· account for ISUP timers which might be too short for IMS (e.g. for sending early ACM prior to receiving the 180 Ringing to prevent expiration of the ISUP T7 timer in the originating network).
An editor's note was added to TS 29.292 at CT3 #48-bis to study whether similar interworking timers were required at the MSC Server enhanced for ICS.  This discussion paper contains that analysis.
2. Discussion
The MSC Server enhanced for ICS interworks between NAS signalling and SIP.  Therefore, overlap signalling does not apply and no interworking timers are required for this purpose.
Next, we must consider the Call Control timers running in the CS UE and whether any of these could present problems for calls which are interworked to IMS.  The following table lists the Call Control timers defined for the UE in 3GPP TS 24.008 and analyzes whether any of them require an interworking timer at the MSC Server enhanced for ICS.

	UE timer
	Value
	Cause of Start
	Normal Stop
	Analysis

	T303
	30s
	CM SERVICE REQUEST sent
	CALL PROCEEDING or RELEASE COMPLETE received
	The MSC will send CALL PROCEEDING or RELEASE COMPLETE based on standard MSC procedures defined in 3GPP TS 24.008, prior to any interworking with IMS.
No interworking timer required.

	T305
	30s
	DISCONNECT sent
	RELEASE or DISCONNECT received
	A DISCONNECT from the UE is interworked to a BYE or CANCEL request to IMS.  Sending the RELEASE message to the UE (or sending a DISCONNECT, in case of a race condition) is not the result of any IMS interworking.
No interworking timer required.

	T308
	30s
	RELEASE sent
	RELEASE COMPLETE or RELEASE received
	A RELEASE from the UE is not interworked to any IMS message, so standard MSC procedures defined in 3GPP TS 24.008 will apply.
No interworking timer required.

	T310
	30s
	CALL PROCEEDING received with no progress indicator IE
	ALERTING, CONNECT, DISCONNECT or PROGRESS received
	See the text following the table.

	T313
	30s
	CONNECT sent
	CONNECT ACK received
	A CONNECT from the UE is interworked to a 200 OK (INVITE) to IMS, however the CONNECT ACK to the UE is not based upon any IMS interworking (i.e. it does not wait for the SIP ACK).
No interworking timer required.

	T323
	30s
	MODIFY sent
	MODIFY COMPLETE or MODIFY REJECT received
	ICS in this release supports only TS11 speech calls, therefore UE initiated changes to the bearer capability for a call will not be accepted.
No interworking timer required.

	T324
	15s
	MODIFY received
	MODIFY COMPLETE or MODIFY REJECT sent
	ICS in this release supports only TS11 speech calls, so there are no requirements for a MSC Server enhanced for ICS to send a MODIFY message for calls interworked to ICS.
No interworking timer required.

	T332
	30s
	START CC sent
	CC ESTABLISHMENT received
	This messaging does not involve any interworking with IMS.
No interworking timer required.

	T335
	30s
	CC ESTABLISHMENT CONFIRMED sent 
	RECALL received
	This messaging does not involve any interworking with IMS.

No interworking timer required.


	T336
	10s
	START DTMF sent
	START DTMF ACK or START DTMF REJECT received
	The interworking of DTMF from a UE into IMS for ICS should be similar or identical to interworking DTMF to other network-side protocols, including SIP-I.  ICS should not introduce the need for any special interworking timers.
No interworking timer required.

	T337
	10s
	STOP DTMF sent
	STOP DTMF ACK received
	Same as previous row.
No interworking timer required.


As concluded in the analyis presented in the table, the only timer which poses a potential need for an interworking timer is T310, which is now analyzed further. 

For calls interworked to IMS via the MSC Server enhanced for ICS, a CALL PROCEEDING message to the UE will be followed by an INVITE request into IMS.  This starts the INVITE transaction timer, known as Timer B.  3GPP TS 24.229 subclause 7.7 recommends a value of 32 seconds for Timer B (64 * T1, where T1 is 500ms for IM CN subsystem entities which are not communicating over the Gm reference point).  This aligns with IETF RFC 3261.  

The following table lists the messages which terminate T310 normally and their IMS triggers.
	Cause of Normal Stop of T310
	IMS interworking trigger

	ALERTING received by UE
	180 Ringing received from IMS

	CONNECT received by UE
	200 OK (INVITE) received from IMS

	DISCONNECT received by UE
	4xx/5xx/6xx response to INVITE received from IMS


Given the value of T310 (30s) and the recommended value of Timer B (32s), there is a 2s window in which it is theoretically possible that a 180 Ringing or 200 OK response to the INVITE is received after T310 has expired, which means that a call which could have completed normally was terminated because the UE timer was shorter than the SIP INVITE transaction timer.
Possible resolutions:

1. Do nothing and live with the small difference in timers, perhaps recommending a smaller value of Timer B for MSC Servers enhanced for ICS.
2. Disable T310 by including a progress indicator IE in the CALL PROCEEDING message sent to the UE set to one of the following values:

· #1 (call is not end-to-end PLMN/ISDN; further call progress information may be available in-band)
· #2 (destination address is non-PLMN/ISDN)

· #64 (call has returned to PLMN/ISDN)

This represents a misuse of these values and should not be considered.
3. Define an interworking timer which, upon expiration, triggers a PROGRESS message to be sent to the UE.  Per 3GPP TS 24.008, a PROGRESS message cancels all call control timers in the UE, regardless of the value of the progress indicator IE.  It should be noted that there is no progress indicator IE value which appears appropriate for this particular usage of the PROGRESS message.
4. Define an interworking timer which, upon expiration, triggers an early ALERTING message to be sent to the UE.

3. Conclusions

Option 1 above is proposed and no interworking timer will be specified.  3GPP TS 29.292 will be updated to remove this editor's note in a separate P-CR.
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