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Abstract: This document is intended to discuss the way of specifying a detailed SIP/SDP profile on II-NNI in the framework of the workitem "II-NNI2".
1. Introduction

By actually implementing and interconnecting the IMS, we found that specifying SIP/SDP message itself which exactly appears on II-NNI is effective for the interconnection. Furthermore, it is considered that such a specification is necessary in order to improve inter-connectivity. However, in current versions of TS 24.229 and TS 29.165, the SIP/SDP message itself which exactly appears on II-NNI is not directly specified. Therefore, the following points are discussed.
Requirements of specifying a SIP/SDP signalling profile in dynamic view on II-NNI (clause 2)
Way forward in specifying a SIP/SDP signalling profile in dynamic view on II-NNI (clause 3)
2. Requirements of specifying SIP/SDP signalling profile in dynamic view on II-NNI

If an inter-operability problem occurs (e.g., a session cannot be established, or originating identification information cannot be delivered to the terminating UE, or forwarding information cannot be delivered to the terminating UE), both of interconnecting network operators need to determine the network responsible for the problem.
Analyzing the SIP/SDP message itself exchanged over the II-NNI is the only possible method for operators in order to determine the network responsible for the problem fairly, because an operator cannot analyze the implementation of the all SIP entities (e.g., UE, CSCFs, ASs, and IBCF) in the other operator’s network (Figure 1).
However, current versions of TS 24.229, TS 29.165 and specifications of IMS supplementary services specify not the SIP/SDP message itself which exactly appears on II-NNI but the behaviours of SIP entities (e.g., modify the message) and the capabilities to be supported by SIP entities. Therefore, it is difficult for operators to determine the network responsible for the problem fairly.
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Figure 1
For example, almost all of SIP header fields are mandatory to be supported on II-NNI in TS 29.165 Table A.1. This definition only means that the SIP header fields are applicable at II-NNI. The SIP/SDP message sent over the II-NNI is not determined with this table, because the SIP/SDP message which is sent over the II-NNI depends on the SIP/SDP message which is sent to the IBCF from the SIP entities behind the IBCF (e.g., UE, CSCFs, and ASs). Also, it is difficult to know the SIP/SDP message sent over the II-NNI easily and quickly by referring the behaviours of SIP entities described in TS 24.229 even if an operator analyzes the implementation of the all SIP entities in its own network.
As a result, when an inter-operability problem occurs, it is difficult for operators to determine the network responsible for the problem and also to determine the SIP header fields caused the problem.
In order to avoid inter-operability problems and improve inter-connectivity, the following rules should be specified in TS 29.165 ensuring consistency with TS 24.229.

Appearance conditions of SIP header fields and SDP lines
– appears at all times (mandatory), conditional, optional, or not applicable.
Value of parameters populated on SIP header fields and SDP lines.
This way of specifying what signal shall be transferred on an interface is called "dynamic view" as described in TS 24.229 Table A.1. So the specification mentioned above is called "SIP/SDP signalling profile in dynamic view" in this document.
In contrast, the way of specifying the capabilities to be supported by SIP entities and the behaviours of each SIP entities is called "static view" as described in TS 24.229 Table A.1. Current versions of TS 24.229, TS 29.165, and specifications of IMS supplementary services are specified in static view.
To help understanding the concept of both views, the definitions and independence of both views are shown in Appendix.
3. Way forward in specifying SIP/SDP signalling profile in dynamic view on II-NNI
In order to specify the SIP/SDP signalling profile in dynamic view on II-NNI, it is necessary to specify appearance conditions of SIP methods, SIP header fields, and SDP lines. Also, it will be necessary to specify the details of parameters populated on SIP header fields and SDP lines.

Specifying the appearance conditions of SIP header fields and SDP lines is an appropriate starting point before specifying the details of parameters. The way to specify the SIP signalling profile on SIP header fields in dynamic view on II-NNI is shown in the following subclauses.
3.1. SIP header fields
In order to specify SIP signalling profile on SIP header fields in dynamic view, it is needed to determine the appearance conditions of each SIP header field in a SIP request or response.
The appearance conditions of the SIP header fields are shown by using status codes, which specify "m (mandatory)" or "c (conditional)" or "o (optional)" or "- (not applicable)".
Because the status codes of SIP header fields are defined in RFCs in dynamic view, the SIP header fields defined as "mandatory" in RFCs are also mandatory in the SIP signalling profile here (Case A).

However, the SIP header fields defined as "optional" in RFCs are categorized into two cases with (Case B1 and Case B2). This categorization corresponds to whether or not there is an influence on services provided between two operators if the status codes of the SIP header fields are not clarified.
Case A)
The SIP header fields must be populated in a SIP request or response in RFCs. Such SIP header fields (i.e., Call-ID, Contact, Cseq, From, Max-Forwards, To, and Via) are mandatory in the SIP signalling profile in dynamic view on II-NNI.
Case B)

The SIP header fields may be populated in a SIP request or response in RFCs.

Case B1)
The SIP header fields must be populated in a SIP request or response in specific circumstances depending on TS 24.229, TS 29.165, and specifications of IMS supplementary services (not RFCs). If the status codes of the SIP header fields in dynamic view are not clarified, the services provided between two operators are affected.
Case B2)
The SIP header fields are not mentioned in particular in 3GPP specifications. Even if the status codes of the SIP header fields in dynamic view are still "optional", the services are not affected. (e.g., Date, Organization)

In particular, as for the SIP header fields categorized into case B1, its status codes in dynamic view should be clarified in TS 29.165 in order to avoid inter-operability problems (e.g., a service cannot be invoked normally).
For example, Originating Identification Presentation (OIP) and Originating Identification Restriction (OIR) cannot be invoked normally between the two interconnecting networks if the P-Asserted-Identity header field is not always populated in the INVITE request on the II-NNI, though this would not be true in the interconnection environment where OIP/OIR is not provided.
The way to clarify the status codes of SIP header fields in dynamic view in 3GPP is shown in the following subclause.
3.1.1. Option Item
The status codes of the SIP header fields categorized into Case B1 differ depending on the service provision conditions and operational conditions, which are based on the bilateral agreement between the two operators.
In order to avoid inter-operability problems, the status codes of the SIP header fields should be specified for each service provision condition and each operational condition.
However, tables to select service provision conditions and operational conditions do not exist in TS 29.165, though tables of major capabilities for selection as implementation conditions are specified in TS 24.229 Table A.4, and Table A.162.
So the SIP signalling profile on SIP header fields in dynamic view can be clarified by specifying tables of 3GPP option items that should be selected as service provision conditions and operational conditions in bilateral agreements, and by specifying tables that list the status codes of SIP header fields depending on the selected conditions of the option items.
An example option item table related to some supplementary services associated with some IMS multimedia telephony communication services (e.g., OIP/OIR, and CDIV) is shown in Table 1-1, and an example option item table of other operational conditions is shown in Table 1-2, and also the status codes of some SIP header fields in the INVITE request in dynamic view on II-NNI is shown in Table 2.
Table 1-1: Example of option item table on II-NNI (IMS multimedia telephony communication service)

	Item
	Option item
	Reference

	1
	Use of Originating Identification Presentation (OIP) and Originating Identification Restriction (OIR)?
	TS 24.607

	
	
	

	2
	Use of Communication DIVersion (CDIV)?
	TS 24.604

	
	
	


Table 1-2: Example of option item on II-NNI (other operational item)

	Item
	Option item
	Reference

	1
	Applicability of Trust relationship between interconnected networks?
	TS 24.229 subclause 4.4

	
	
	


Table 2: Example of the status codes of the SIP header fields in the INVITE request in dynamic view on II-NNI

	Item
	SIP header field
	II-NNI condition

	10
	Call-ID
	m

	12
	Contact
	m

	18
	CSeq
	m

	19
	Date
	o

	23
	From
	m

	25
	History-Info
	c1

	28
	Max-Forwards
	m

	32
	Organization
	o

	34
	P-Asserted-Identity
	c2

	70
	To
	m

	74
	Via
	m

	c1: 
IF Table 1-1/2 THEN o ELSE -

c2: 
IF (Table 1-1/1 AND Table 1-2/1) THEN m ELSE IF Table 1-2/1 o ELSE -


3.1.2. Profile tables for each SIP request/response
The SIP header fields which are able to populate and its status codes differ depending on each SIP request/response.
In order to clarify the status codes of the SIP header fields, the tables that list the status codes of SIP header fields should be specified for each SIP request/response.
It is asked that CT3 provides feedbacks to the above way forward in specifying SIP/SDP signalling profile in dynamic view on II-NNI.
4. Proposal
It is proposed to specify SIP/SDP signalling profile in dynamic view on II-NNI as complementary information relating to II-NNI in TS 29.165 to improve inter-connectivity, because this profile is not directly specified in current versions of TS 24.229 and TS 29.165.
On the basis of the feedbacks, NTT will bring related CRs to TS 29.165 for Release-10 in the next meeting. Further details will be discussed based on the CRs.
Appendix
The definitions of Static view and dynamic view
The following is specified in current versions of TS 24.229 and TS 29.165.
Behaviours of the SIP entities.

Implementation profile which represents the capabilities that shall be supported by the functional entities.
This way is called "static view" described as "a static view of the fact that the conformance requirements related to the capability in the reference specification are mandatory requirements" in TS 24.229 Table A.1. The specifications in static view are useful for the implementation of the SIP entities.
In contrast, in RFCs (e.g., RFC3261 Tables 2, and 3) the following is specified in addition to the behaviours of the SIP entities.
SIP/SDP signalling profile which represents not the behaviours of the SIP entities but the SIP/SDP message that shall exactly appear on the interface between two SIP entities under specific circumstances (Figure 2).
This way is called "dynamic view" described as "a given behaviour shall always be observed (this would be a dynamic view)" in TS 24.229 Table A.1.
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Figure 2
Independence of both views
The analysis of the relationship between both views is shown by using the SIP header fields in the INVITE request as an example. Table 3 shows an example status codes (which represent mandatory or optional etc.) in both views.
The three combinations of the status codes in both directions (i.e., sending direction and receiving direction) in static view (e.g., TS 24.229 Table A.204) are shown in the rows and the status codes in dynamic view (e.g., RFCs) are shown in the columns.

Almost any combination of both views in Table 3 is possible. Therefore, the status codes in dynamic view cannot be derived from the combinations of status codes in static view automatically (which is also true of the reverse). In short, both views are basically independent of each other.

Table 3: Example status codes of the SIP header fields in both views
	
	Static view in TS 24.229 Table A.204 (Proxy role)

	
	Sending=m

Receiving=m

→ Proxy must be able to handle it
	Sending=m

Receiving=i

→ Proxy sends it transparently when received
	Sending=o

Receiving=o

→ Proxy may be able to handle it

	Dynamic view in RFCs

(RFC3261, RFC4028)
	m

→ Always included in the INVITE request
	Max-Forwards
	Contact
	n/a (NOTE 1)

	
	o

→ Sometimes in the INVITE request depend on the cases
	Proxy-Require
	Allow
	Min-SE

	NOTE 1: 
If a SIP header field is mandatory in dynamic view, it is mandatory in static view in the sending direction.



























































