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Proposed changes:
*** 1st Change ***
4.3.1
Inter Operator Identifier
4.3.1.1
Type of ioi's

There are three types of IOI:

1.
Type 1 IOI, between the visited network and the home network:

-
between the P-CSCF and the S-CSCF, 
-
between the S-CSCF and the TRF, and

-
between the BGCF and the TRF. 
2.
Type 2 IOI, between originating network and the terminating network:

-
between the the S-CSCF and the S-CSCF, 
-
between the S-CSCF and the MGCF when a call/session is terminated at the PSTN/PLMN,

-
between the MGCF and the S-CSCF of the home terminating network when a call/session is originated from the PSTN/PLMN 
NOTE: This includes all scenarios with a PSI AS when accessed across I-CSCF
-
between the TRF and the S-CSCF.
-
between the E-CSCF and the MGCF or IBCF where the request is routed to a PSAP,

-
between the receives E-CSCF emergency requests from an S-CSCF, and

-
between the the receives E-CSCF emergency requests from an IBCF.

3.
Type 3 IOI:

-
between the S-CSCF or I-CSCF of the home operator network and any AS,

-
between E-CSCF and LRF, and
-
between E-CSCF and EATF, 

4.3.1.2
Format of ioi's

According to TS 24.229 [4] subclause 7.2A.5.2.1 the SIP entity generating type 1 and type 3 IOI values express the "orig-ioi" and "term-ioi" header field parameters in the format of a quoted string as specified in RFC 3455 [xx] with a specific string prefix being "Type 1" and "Type 3" respectively to indicate the type of IOI. For the type 2 IOI, no string prefix is used. The receiving SIP entity does not perform syntactic checking of the contents of the IOI parameter (the IOI parameter is passed unmodified to charging entities).
TS 24.229 [4] mentions only "orig-ioi" and "term-ioi" but it is also valid for the "transit-ioi"
Editor's Note: The last sentence has to be verified by CT1 and/or SA5. The above described procedure is not really clear.
Editor's Note: There is an ongoing discussion within SA5 with regard to the type 3 transit ioi. When it is applied and in which cases not. Specifically the AS attached to a transit function is issue to be considered.
The following table shows some examples how to format IOI's
Table 4.3.1.2-1. Examples for the format of IOI's

	Example
	Type of IOI
	Prefix of IOI value
	Example

	P-CSCF – IBCF
	Type 1
	"Type 1"
	"Type 1visited_A.net"

	S-CSCF – IBCF
	Type 2
	none
	"home_A.net"

	S-CSCF - AS
	Type 3
	"Type 3"
	"Type 3home_A.net"

	Orig Path (roaming) IBCF - IBCF
	Type 1
	"Type 1"
	"Type 1transit_ICA.net"

	Term Path (roaming) IBCF - IBCF
	Type 3
	"Type 3"
	"Type 1transit_ICB.net "

	originating home network to terminating home network
	Type 2
	none
	"home_B.net"


4.3.1.3
Basic IMS roaming scenario without loopback

Within this basic approach 3 traversal scenarios are existing which are shown in Table 4.3.1.2-1.

Table 4.3.1.2-1. Traversal scenarios for "Basic IMS roaming scenario without loopback"

	Traversal scenario
	Type of IOI

	Originating visited network – Originating home network
	Type 1

	Originating home network – Terminating home network
	Type 2

	Terminating home network – Terminating visited network
	Type 1
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Figure 4.2.1.2-1 IOI information exchange for the "Basic IMS" roaming case with home routing of media

In order to meet the requirements of 3GPP TS 24.229 [4] there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI for each of the three signalling paths crossing network boundaries.
4.3.1.4
VPLMN routing IMS roaming scenario with loopback

Within the loopback approach 4 traversal scenarios are existing which are shown in Table 4.3.1.2-1.

Table 4.3.1.3-1 Traversal scenarios for for "VPLMN routing
 IMS roaming scenario with loopback"
	traversal scenario
	Type of IOI

	Originating visited network – Originating home network
	Type 1

	Originating home network – Terminating home network
	Type 2

	Originating visited network – Terminating home network
	Type 2

	Terminating home network – Terminating visited network
	Type 1


For roaming with loopback the "VPLMN routing" introduces the case where the SIP signalling and media is routed from the VPLMN to the destination and where the SIP signalling is first routed to the HPLMN for service execution and then back to the VPLM to allow the VPLMN to route both sip signalling and media to the destination.

The complete sequence of IOI exchanges for the IMS roaming scenario with VPLMN routing option is depicted in Figure 4.2.1.3-1
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Figure 4.2.1.3-1 IOI exchange for IMS roaming with VPLMN routing

In order to meet the requirements of 3GPP TS 24.229 [4] there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI there are four signalling paths crossing network boundaries.

4.3.1.5
IMS AS scenarios
4.3.1.5.1
General

As per TS 23.228 [3] an application server (AS) offering value added services resides either in the HPLMN or in a third party location. The third party could be a network or simply a stand-alone AS. The AS uses the ISC interface to communicate with the S-CSCF.
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Figure 4. Application Server Routing

Based on filter criteria for the served party, the home S-CSCF identifies a set of AS’s to be engaged for a SIP session. The INVITE is routed to the first AS for processing and the INVITE is routed back to the S-CSCF which is then forwarded to the second AS, and so on. When the AS is in the home network, no transit network is required for interaction with the AS. Note that there is no operational difference for AS interaction for originating and terminating networks.

4.3.1.5.2
AS in a 3rd Party Network

When the AS is located in a 3rd party network, as with any other inter operator SIP signalling, there could be a transit network between the home network and the network hosting the AS. As in the roaming scenarios, the set of transit operators may be different for each SIP request and each SIP request being passed out of the network should include the IOI identity. The type 3 IOIs have been defined for this purpose. The resulting flow of IOIs is shown in figure 4.3.1.5.2.-1. and figure 4.3.1.5.2.-2
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Figure 4.3.1.5.2.-1 AS in a 3rd Party Network-Request
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Figure 4.3.1.5.2.-2 AS in a 3rd Party Network-Response

Table 4.3.1.5.2.-1 Value of IOI's between S-CSCF and AS for Requests
	Example
	Type of IOI
	Prefix of IOI value
	Value orig-ioi, 
	Value, transit-ioi
	Value term-ioi

	S-CSCF – IBCF (IPX1 Proxy)
	Type 3
	"Type 3"
	"Type 3home_A.net"
	
	none

	IBCF (IPX1 Proxy)- AS1
	Type 3
	"Type 3"
	"Type 3home_A.net"
	??? "Type 3IPX1.net"
	none

	AS1 – IBCF (IPX2 Proxy)
	Type 3
	"Type 3"
	"Type 3home_A.net"
	
	none

	IBCF (IPX2 Proxy) –S-CSCF
	Type 3
	"Type 3"
	"Type 3home_A.net"
	??? "Type 3IPX2.net"
	none

	
	
	
	
	
	

	
	
	
	
	
	


Table 4.3.1.5.2.-1 Value of IOI's between S-CSCF and AS for Responses

	Example
	Type of IOI
	Prefix of IOI value
	Value orig-ioi, 
	Value, transit-ioi
	Value term-ioi

	S-CSCF – IBCF (IPX Proxy)
	Type 3
	"Type 3"
	"Type 3home_A.net"
	
	"Type 3home_B.net"

	IBCF (IPX Proxy)- AS1
	Type 3
	"Type 3"
	"Type 3home_A.net"
	??? "Type 3IPX1.net"
	"Type 3home_B.net"

	AS1 – IBCF (IPX Proxy)
	Type 3
	"Type 3"
	"Type 3home_A.net"
	
	"Type 3home_B.net"

	IBCF (IPX Proxy) –S-CSCF
	Type 3
	"Type 1"
	"Type 3home_A.net"
	??? "Type 3IPX2.net"
	"Type 3home_B.net"

	
	
	
	
	
	

	
	
	
	
	
	


In order to meet the requirements for IOI identification, there needs to be an IOI exchange including originating IOI, transit IOIs, and terminating IOI for each of the two signalling paths crossing network boundaries for each AS interaction:

1. Home network – 3rd Party network

2. 3rd party network – home network
These paths are independent signalling exchanges from those signalling exchanges between PLMNs. As such, the set of IOIs exchanged on those paths should not be transmitted on the path toward the AS. In addition, any set of IOIs for the path from the S-CSCF to an application server is not transmitted on any other path from the S-CSCF.
4.3.1.5.3
AS in the transit Network

As per TS 23.228 [3], subclause 4.15.3 a transit network can also provide IMS application services to other network operators. The transit function invokes the AS in the same way as the S-CSCF triggering an AS. The transit invocation is intended to be per served interconnected network and not per subscriber.
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Figure 4.3.1.5.3-1 AS in a Transit Network

Since the AS is provided by the transit network, then, by definition it is not an inter operator signalling path and only a type 3 IOI exchange is required.
In cases where the transit network is between the visited network and the home network type 1 IOI's are included.
*** End of Changes ***
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