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1. Introduction

It is expected that many corporate networks will support SIP terminals for IP multimedia applications. These may not support the full set of SIP methods and pre-conditions, and as such interworking to 3GPP UEs (supporting TS 24.229 SIP) is required in order to allow to SIP based corporate networks to communicate with 3GPP UEs using SIP.

Here, a 3GPP UE fully complies with the UE description in TS 24.229.  A non-3GPP UE is a SIP terminal, which does fully not comply with the UE description in TS 24.229. The non-3GPP UE may also be using IPv4.

It is not possible to mandate the SIP protocol behaviour of a non-3GPP UE.  Various SIP protocol features mandatory in TS 24.229 may not be supported by non- 3GPP terminals.  Some examples of SIP protocols features that are required by TS 24.229, but may not be supported non 3GPP terminals are discussed in another contribution (N1-011276 [1]), which was seen at the Helsinki meeting.  TS 24.229 requires the capability described the ietf-sip-manyfolks-resource draft [5]. Also, according to the ietf-sip-manyfolks-resource Internet Draft,

   “..Our extensions are completely backward compatible. If a recipient 

   does not understand them, normal SIP or SAP processing will occur, 

   at no penalty of call setup latency.”

Thus the recipient need not support these extensions.  This adds complexity to interworking to such systems not supporting the extensions required in 3GPP. For example, the called user on a corporate network would be 

1) Alerted before the necessary User Plane has been setup. User Plane setup in the cellular access network and in the core may take some time. .The call be answered without any user plane bearer. This would be confusing to the corporate user. It is not acceptable for calls from 3GPP to corporate networks to encounter such problems.

2) The user plane is normally set up before the called user is alerted and the call is answered. The charging for the resources used in the 3GPP network would typically start on answer (200 OK).  Charging procedures in the 3GPP network become more complex if it has to take into account the other possibilities such as the user plane is not available to the customer when the 200 OK is received.

For the call scenario between a 3GPP UE to a 3GPP UE, then the SIP protocol as described in TS 24.229 shall be used and no interworking is necessary.  For other call scenarios between a 3GPP UE and a non 3GPP UE, there will be some difficulties as discussed above if there is a lack of support of basic SIP protocol features that are mandatory in TS 24.229.  

As the calls originating from a 3GPP UE call can be routed to various destinations (for example other 3GPP UE, SIP terminals on a corporate network, to GSM/ISDN/PTSN) it is important that the limitations of the other end systems is not exposed to the originating 3GPP UE.  

It is proposed that the originating UE should only support one set of signalling procedures. These should be as for the 3GPP UE to 3GPP UE case as defined in TS 24.229 .

It is proposed here to provide interworking between 3GPP UEs supporting the TS 24.229 based SIP/SDP protocol and non-3GPP SIP terminals via a network based method. This will provide: -

· One set of signalling procedures between the UE and the Network based on TS 24.229. 

· Simple terminal implementations based solely on 24.229 requirements

· Interworking applied only when this is necessary e.g. for some calls to SIP terminals on corporate networks

· Consistent with the implementation of IPv6 to IPv4 interworking, as the 3GPP UE uses only use IPv6 to communicate with the network for IMS services and the non-3GPP UE may be using IPv4 at SIP and SDP level
The location of the interworking functionality needs to be considered further. The network entity which seems be appropriate is the MGCF or the  S-CSCF. See also N1-011401 [2]

2. Example of interworking capability - Mobile Originated Call from the UE

For a mobile originated call between two 3GPP UEs, the call flows would be as described in TS 24.228. Considering the INVITE and the 183 Session Progress message, these would contain SIP headers as defined in TS 24.228 and TS 24.229. Some of these SIP protocol parameters control the overall call flow depending on their presence or absence and are important from an interworking viewpoint.  For example, the INVITE message contains the precondition parameters.

INVITE
SIP Header
Comment


Supported: 100rel
Indicates to the receiver that the PRACK procedure is supported by the sender


a=qos:mandatory sendrecv
Indicates that the relevant resource reservation is required in both direction and the receiver should wait before proceeding.





 Table 1: INVITE (UE to Network)

The response to the INVITE message is 183 Session Progress. According to TS 24.228, the UE expects the following information which is believed to be important for SIP protocol interworking viewpoint

183 Session Progress
SIP Header
Comment


Require: 100rel
Causes the receiver(UE) to generate a PRACK message


RSeq: 9021
This is used to carry the sequence number of the provisional response message that is to be reliably acknowledged


a=qos:mandatory sendrecv confirm
Causes the receiver(UE) to generate COMET message after the relevant resources have been reserved

Table 2: 183 Session Progress (Network to UE)

Non 3GPP terminals may not support some these parameters. Depending on which parameter is not supported, the impact to the call flow and hence interworking is different.  See N1-011276 [1] for examples of parameter that may not be supported by a non-3GPP terminal.  

It is important that the lack of support of the SIP features needed for 3GPP (e.g. manyfolks) is known before the call is setup towards corporate network is initiated as this impacts on the required SIP protocol functionality in the interworking entity (Proxy etc.) See N1-011406 [3] for more information.

A 3GPP terminal would typically support resource reservation confirmation. An example of a network based interworking solution with a Non-3GPP Terminal which does not support resource reservation confirmation (a=qos: confirm missing) is shown below.

2.1 MO Session Setup from 3GPP SIP UE to Non-3GPP SIP Terminal


The boxes "Start Resource Reservation" and "End Resource Reservation" show the earliest and latest possible time for starting resource reservation and end resource reservation, respectively.
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Figure 1: MO Session Setup from 3GPP SIP UE to Non-3GPP SIP Terminal
 - Non-3GPP Terminal does not support resource reservation confirmation 

Figure 1 describes the case where the non-3GPP UE does not request resource reservation confirmation, but supports the '100rel' precondition.

The following actions for interworking have to be undertaken in the network by the MGCF / S-CSCF. 

1. The MGCF / S-CSCF has to add the "a=qos:confirm" to the 183 Session Progress message in order to request the UE to issue the COMET message when resource reservation has been completed.

2. The MGCF / S-CSCF has to acknowledge the COMET message from the 3GPP UE by returning the 200 OK (COMET) message to the 3GPP UE. 

Other Mobile Originated and Mobile Terminated call scenarios need to be studied from an interworking viewpoint. These should be developed in TS 29.162 for interworking 

3. Proposal

It is proposed to create new subclauses  9.4.3.x  ( Call Initiation in S-CSCF) and 9.5.2.x ( Call Initiation in MGCF). in 24.229 ANNEX  with the following text relating to SIP (TS 24.229) protocol interworking:

9.4.3.x  SIP Interworking 

Editors Note: Further consideration is required on whether the MGCF or the S-CSCF is the most appropriate place for providing interworking to corporate networks based on SIP.

The SIP signalling between the 3GPP UE and the network shall be the same regardless of the various SIP protocols options the other non-3GPP UEs support or does not support, and any  interworking that is required shall be undertaken by the network.  

The S-CSCF shall verify that the required mandatory parameters are present in SIP messages before forwarding them towards the UE.

The S-CSCF shall modify  SIP messages not containing the required mandatory parameters before sending them to the UE.

Editors Note: The details of the modifications required are described in TS 29.162. and are FFS.

9.5.2.x  SIP Interworking 

Editors Note: Further consideration is required on whether the MGCF or the S-CSCF is the most appropriate place for providing interworking to corporate networks based on SIP.

The SIP signalling between the 3GPP UE and the network shall be the same regardless of the various SIP protocols options the other non-3GPP UEs support or does not support, and any  interworking that is required shall be undertaken by the network.  

The MGCF shall verify that the required mandatory parameters are present in SIP messages before forwarding them towards the UE.

The MGCF shall modify  SIP messages not containing the required mandatory parameters before sending them to the UE.

Editors Note: The details of the modifications required are described in TS 29.162. and are FFS.
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