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1
Introduction

When the interworking between PSTN/ISDN and the IMS comes up, it is necessary to handle some conversion in MGCF between SIP and ISUP. As we known, SIP uses En-bloc signalling like modern switches within IMS, while ISUP uses En-bloc or Overlap signalling within PSTN. At the last ETSI/TISPAN meeting it was discussed if the SIP Overlap signalling procedures are supported within the IMS. This contribution presents several scenarios of interworking by using SIP Overlap signalling, and highlights some requirements for supporting SIP Overlap signalling within IMS. It also presents an evaluation of the impacts of each scenario to stimulate discussion of what scenarios should be considered valid. 
2
Discussion
The following figures illustrate possible interworking scenarios by using SIP Overlap signalling:
(1) Scenario 1----from ISUP Overlap signalling to SIP En-bloc signalling


[image: image1]
Figure 1: Scenario 1
Description: In this scenario, the O-MGCF receives an IAM that contains only a portion of the called number, the rest of the digits dialed arrive later in one or more SAMs. The O-MGCF waits until all the signalling messages carrying parts of the called number arrive, and only then, it generates a SIP INVITE request. 
Requirements: As ITU Q.1912.5 and IETF RFC 3578 described, to convert ISUP Overlap signalling to SIP En-bloc signalling at the O-MGCF is the preferred scenario. Thus, it has been specified in current 3GPP TS 29.163.
(2) Scenario 2----from ISUP Overlap signalling to SIP Overlap signalling


[image: image2]
Figure 2: Scenario 2

Description: In this scenario, the O-MGCF receives an IAM that contains only a portion of the called number, the rest of the digits dialed arrive later in one or more SAMs. As soon as the minimum amount of digits already accumulated for the call is received, the O-MGCF sends an INVITE, and starts a timer T to waits until SAMs arrive. If a SAM arrives to the O-MGCF, timer T is refreshed and a new INVITE that contains all the digits received so far is sent. If time T expires, O-MGCF will send REL message to PSTN.
Requirements: Although conversion of ISUP Overlap to SIP En-bloc signalling is the preferred solution as current specification says, it results in unacceptable (about 4-6 second) call setup delays to users. In this scenario, some form of SIP overlap signalling has to be used in the IMS network to minimize the call setup delay.
(3) Scenario 3----from SIP Overlap signalling to ISUP Overlap signalling

[image: image3]  
Figure 3: Scenario 3







Description: In this scenario, SIP Overlap signalling is received at the I-MGCF. The I-MGCF receives the first INVITE that contains only a portion of the digits, and then sends an IAM to PSTN. Then subsequent INVITE that contains all the digits received so far comes up. If the number of digits is greater than minimum amount of digits already accumulated for the call, the I-MGCF shall generate a SAM that contains only the additional digits received compared with the digits already accumulated for the call, and pass it to outgoing ISUP procedures. At the same time, earlier INVITE is replied to with an Incomplete Called Number response.
Requirements: There is a need for IMS to be used as a transit network between two PSTN endpoints. Therefore, it may find it appropriate to support Overlap signalling through the SIP network, so that ISUP Overlap signalling appears in the destination ISUP network. The scenario describes interworking at the I-MGCF coming from an other O-MGCF.
(4) Scenario 4----from SIP Overlap signalling to ISUP En-bloc signalling

[image: image4]
Figure 4: Scenario 4
Description: In this scenario, the I-MGCF receives the first INVITE that contains only a portion of the digits in the Request URI, then subsequent INVITE that contains all the digits received so far comes up. I-MGCF waits until all the INVITE messages arrive, and only then, it generates a IAM request that uses En-bloc signalling.
Requirements: So far, we(Huawei) think that it is only an academic scenario, not having in practice. And we don't foresee the requirements of the scenario. The reason is that when ISUP En-bloc signalling appears in the destination ISUP network, why not use SIP En-bloc signalling rather than Overlap for IMS to be used as a transit network?
3
Impacts
Scenario 1 has been specified in current specification, so it has no impacts on 3GPP.
Both scenario 2 and 3 have the same impacts. It is necessary for IMS to identify whether a URI of INVITE message is complete or not and how does entities within IMS handle the Overlap signalling. At the last ETSI/TISPAN meeting, an approach in [4] was presented by using 484 response. However, We invite other companies to contribute to the technical work, negotiate and bring a more feasible approach.
4
Conclusion
This document discussed several scenarios of interworking by using SIP Overlap signalling. Currently, 3GPP has only considered interworking from ISUP Overlap signalling to SIP En-bloc signalling (scenario 1). However, we think scenario 2 and scenario 3 should also be considered in 3GPP. Honestly, We would like to encourage other companies to take an open look at the idea.
5
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