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1
Decision/action requested

Agreement of changes in Section 6.2
Key Issue #2: Identification of home network


2
References

 [1]
3GPP TR 32.849 Study on Charging aspects on Roaming End-to-end scenarios with VoLTE IMS and interconnecting networks 
[2]
3GPP TR 29.949 Study on Technical aspects on Roaming End-to-end scenarios with VoLTE IMS and other networks
3
Rationale

Proposal of an update for the call flow section. The main question is how to proceed with this sections.
4
Detailed proposal

It is proposed that TR 32.849 be updated with the following changes.
First change
6.2
Key Issue #2: Identification of home network

6.2.1
Description

One of the charging principles in clause 4.2 is that the roaming subscriber only has a contract with his home network operator (HPLMN).

TD.57 sets this as a mandatory element.

Table 6.2.1.1: TD.57 Excerpt

	Charged Party Home Identification
	Information identifying the home environment of the Charged Party. 

The group when present must contain items Home Id Type and Home Identifier.

This information is not required when the Home and Recipient are the same entity.

Conditionality:

One or more occurrences may be present within group Charged Party Information where available.
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31


	Content

Content


	Severe

Severe


	Mandatory item Home Id Type missing within group.

Mandatory item Home Identifier missing within group.


The home network name is required to identify the HPLMN to which the TAP CDR will be sent. 

To identify the "charging distance" for direct media home routing (i.e. without loopback) the home network information is needed. This is reflected in the charging principles in clause 4.2; "zonal charging" shall be supported.

6.2.2
Assumptions

Within the Call Scenarios given in Subclauses 5.1.1 and 5.1.2 for Mobile originating call with and without loopback the home network operator is known by the inclusion of the Route header field. The last element includes the information about the home network. Thus the P-CSCF and the IBCF of the visited network have the information now.

Since this information directly relates to the routing of the call, it can be used for "zonal charging".

The TRF will get the Information within the INVITE which includes the feature caps header in the format Feature-Caps:*;+g.3gpp.loopback="homenetwork_A".

For terminating calls as described in clause 5.1.3, the IOI information related to the home network within the INVITE may not be sufficient. 

6.2.3
Current Status

With regard to TS 32.260 [20], the Home network is not an existing field while the Route header is included within the CDR of the P-CSCF.

The P-CSCF includes the information identified in table 6.2.3.1.

Table 6.2.3.1: Charging Data of P-CSCF CDR

	Field
	Category
	Description

	SIP Route header received
	OC
	Contains the information in the topmost route header in a received initial SIP INVITE or non-session related SIP MESSAGE request. This field is used for SIP requests toward the served user.

	SIP Route header transmitted
	OC
	Contains the information in the route header representing the destination in a transmitted initial SIP INVITE or non-session related SIP MESSAGE request. This field is used for SIP requests from the served user.


The SIP Route header received is only for terminating calls and will not have any information of the home network

The SIP Route header transmitted will have the home network information within the last entry.

The IBCF includes the information identified in table 6.2.3.2.

Table 6.2.3.2: Charging Data of IBCF CDR

	Field
	Category
	Description

	SIP Route header received in an INVITE request
	OC
	Contains the information in the topmost route header in a received initial SIP INVITE and non-session related SIP MESSAGE request. 


The SIP Route header received in an INVITE request contains the information in the topmost route header of the received INVITE i.e. the IBCF address itself. More information is not given within the CDR. In addition seen from the call scenario it is also not clear what role the IBCF has in such a call either entry or exit point.

Table 6.2.3.3: Charging Data of TRF CDR

	Field
	Category
	Description

	SIP Route header received
	OC
	Contains the information in the topmost route header in a received initial SIP INVITE or non-session related SIP MESSAGE request. 


The SIP Route header received in an INVITE request contains the information in the topmost route header of the received INVITE i.e. the TRF address itself

Looking on the data collected by the P-CSCF, IBCF and TRF only the P-CSCF within the originating visited network will have the information of the home network. The IBCF and TRF CDRs do not include the home network information. 

6.2.4
Alternative Options

6.2.4.1
Alternative 1 – Home Network Information from Registration Procedure

During the registration procedure, the P-CSCF stores the Service-Route header fields (TS 24.229 [106], clause 5.2.2.1) and keeps them during the entire registration period. The Service-Route header points to the S-CSCF which is always located in the home network. Hence, information on the home network is always available in a P-CSCF serving an inbound roamer and can easily be included in the P-CSCF CDR, independent of call scenario (MOC and MTC), and independent of the routing scenario (with or without loopback). 

6.2.4.2
Alternative 2 – IOI sent in SIP INVITE Request and SIP 200 (OK) response 

The SIP INVITE request sent form the terminating home network towards the terminating visited network will contain a Type 1 Orig-IOI set to the terminating home network. This value can be taken by the P-CSCF to identify the home network.

Each INVITE will be finally answered with SIP 200 (OK) response sent by the UAS. The originating S-CSCF includes a Type 1 Term-IOI into the P-Charging-Vector header field. This is received by the originating P-CSCF. 

This information is only available when the P-Charging –Vector header field is passed towards the originating visited network. In cases where calls will be passed through a transit network which may not be trusted the P-Charging-vector header field may be deleted.

6.2.4.2 
Alternative 3 – Use of other SIP header fields


The use of other SIP header fields where the home network may be included seems not to be workable. 
The headers taken into consideration are the Via header field, the Route header field and the Record-Route header field.
The SIP Via header field will contain all SIP entities passed in forward direction. This header will be collected within the initial SIP request and copied into the SIP response. This is needed that the response will pass all elements needed.

The home network will be traced in form of the S-CSCF address. But the mechanism will possibly not work when a B2BUA is in between the visited and home network. If this B2BUA has a THIG functionality the B2BUA (e.G IBCF) will store the received Via header field and send a new via header field with one entry.
Record-Route header field will normally also not pass B2BUA (i.e. IBCF) thus the same apply as for the via header field. The Record-Route header may be used only for terminating calls where the S-CSCF or other anchor entity for the home network is included. For originating calls the Route header field may be used to identify the home network. Thus the last entity included will be the home network.
Additionally the entries within the Sip header fields Via, Route and Record-Rout includes physical entities which may not apply to the home network. This would happen when an operator is reselling capacity to a service provider selling its own brand for mobile communication. 
6.2.5
Evaluation and Recommendation

Seen form availability both information will be available in normal call scenarios. In cases when passing non trusted networks the P-Charging vector header may be deleted. Such case can happen but assuming the ideal use case, i.e. the operator is interconnecting only with trusted operators; the use of IOI's should be secure. 

The question operators have to ask is, if it can be guaranteed that the P-Charging–Vector header will not be manipulated by transit networks. If not the IOI value cannot be considered. But following this approach the question is if the other information exchanged is also trustworthy, i.e. registration information.

Thus both Alternatives will work in normal use cases.

To have a 100% secure solution a proposal for solution would be that the Type_1 Term-IOI should be compared with the home network ID stored by the P-CSCF. If the Term-IOI is not available or has another value than the stored home network ID then the stored home network-id shall have precedence. For the terminating case the same ruling with the Orig-IOI sent within the SIP INVITE apply.

A recommendation is that TS 32.260 should improve the description of the use of IOI values to identify the home network of the UE and additionally the comparison procedure should be taken into consideration for a 100% proof identification of the home network.

End of changes
