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1
Decision/action requested

This document encourgages a discussion on the Charging functionalities required on connected session processing requirements presented for transit IMS 
2
References

(Reference - in list form - should be made to previous SA5/3GPP/etc. documents.)

[1]

3GPP TS 23.228, IP Multimedia Subsystem (IMS); Stage 2
[2]

3GPP TS 24.229, IP multimedia call control protocol based on Session Initiation Protocol (SIP) and Session Description Protocol (SDP); Stage 3
3
Rationale

.

The transit IMS functionality has been introduced in 3GPP release 7. However, the charging requirements have not been analysed yet. As described further on in this paper, the charging requirements may raise a need to modify the SIP session handling requirements for a transit IMS, and demand extensions in the already defined IMS charging mechanism. Without these modifications, the inter-operator accounting would be considerably hindered or even blocked if transit IMS is used in a SIP session/transaction.

Three main scenarios were identified for IMS transit - refer to [1], chapter 4.15.2:

I.) IMS operator providing transit functionality for its own, non-IMS (CS domain), customers
II.) IMS operator providing transit functionality to enterprise networks
III.) IMS operator providing transit functionality to other network operators:


Routing requirements are for these are described in [1], chapter 5.19.

From charging perspective, the above scenarios may have different charging requirements.

I.) If transit functionality is provided for own users, the charging information provided by the transit-CSCF has very low significance. Either I-CSCF type CDRs may be generated or charging can be omitted.

II.) If transit IMS functionality is provided between enterprise networks, the operator will most probably have an agreement with the relevant enterprises for transferring the user plane traffic as well. What needs to be considered for IMS charging is the charging for the INVITE sessions.  Especially if the operator would choose to charge solely in IMS, the CDRs generated must contain information about the whole session. More specifically, it may need to collect information about the session duration, media composition and possible session modifications. For these, transit-CSCF must record-route the INVITE session and process all the further SIP signalling. 

III.) If transit functionality is provided for other network operators, the transit IMS operator needs to apply charging for inter-operator accounting purposes. We will discuss the relevant requirements here in more detail
In most cases, the calling party pays and the charges are collected by the originating network operator. To share the income, part of the revenues is transferred to the operators of other networks participating in the service implementation, e.g. transferring and/or terminating a SIP session/request. 

An operator who provides IMS transit functionality may follow different approaches regarding the inter-operator accounting. More precisely, the question to decide is whether the transit IMS network operator is going to have an intermediary role in the inter-operator accounting or not. We need to consider three options:
A.) The network operator decides to play an intermediary role in all cases when it provides transit IMS function. 

The intermediary role means that the originating network operator would make inter-operator accounting only with transit network operator regarding all the destinations that are reached via this transit network. First, the revenue is shared between them, and the transit operator will have a further revenue sharing based on their own accounting agreement with the possible terminating operators. 

B.) The transit network operator does not intend to play an intermediary role

In this case, the originating operator will share the revenues collected from their subscribers with the terminating network operators directly, i.e. they shall have an accounting agreement with all the terminating operators (probably using the services of a clearing house). Note that also in this case, the transit network operator should receive their share for routing the SIP sessions/transactions, i.e. accounting needs to take place between the originating and terminating operator as well.
C.) The transit network operator may follow option A or B, depending on the networks connected.

If this approach is chosen, the option chosen may depend on e.g. whether the originating and terminating operators have a direct accounting agreement, or e.g. whether the transit operator provides user plane routing as well. However, we may assume that the approach to be followed will be unambiguously defined for each originating-transit-terminating relationship.

The approach followed for accounting will have consequences for the requirements set to charging data collection. In case the transit IMS plays an intermediary role, it may need to collect information about the session duration, media composition and possible session modifications. 

As we have seen above, charging for enterprise networks (scenario II), or in the accounting intermediary role (see scenario III/B and III/C), would necessitate that the transit CSCF can collect charging information about the whole INVITE session. 

This sets an additional requirement for the session handling of the transit CSCF.  As defined by the current 3GPP standards, the transit IMS has a role only in routing the initial INVITE and it does not necessarily participate in the further processing. The current requirements defined in TS 24.229, Annex I.2 are: “When provided as a separate function, the network element performing these additional routeing procedures need not Record-Route the INVITE request.”
In order to fulfil the charging requirements, the transit CSCF does not need to Record-Route the INVITE session.
We propose that SA5 writes an LS to CT1 group, regarding that requirement. CT1 would need to be asked also to investigate, how the transit CSCF can distinguish between the scenarios I-II-III. 

Within scenario III, the inter-operator accounting role played will also set different needs for exchanging IOIs between the originating, transit and terminating networks. 
1.) The exchange of type 2 IOIs need to reflect the accounting relationships. 

a. In case there is direct accounting relationship between the originating and terminating network, they should exchange their type 2 IOIs, irrespective of the transit IMS network. This will set the requirement for the transit CSCF to relay the type 2 IOIs.
b. In case the originating network operator as accounting relationship with the transit network operator only, they will need to exchange their type 2 IOIs, and the same is required towards the terminating operator. This will set the requirement for the transit CSCF to not relay the received type 2 IOIs but replace it with its own. 

2.) In order to ensure that the transit network operator can make an accounting for its transit functions also when it does not play any accounting intermediary role, IOIs should be exchanged between the originating and transit network. This needs to be a new type of IOI, type 4 IOI. Also it can be considered that these type 4 IOIs are exchanged between transit network operators – in case there are more than one transit operators invoked in a SIP session/transaction – and between the last transit network and the terminating network.  
We propose that SA5 discusses and decides which of the inter-operator accounting scenarios presented above should be supported in UMTS networks. 

The LS sent to CT1 should also include the requirements for the IOI handling, required by the possible inter-operator accounting approaches selected by SA5. 
4
Detailed proposal

Here we present the proposed IOI handling for the accounting scenarios A, B and C.
In order to describe very generic scenarios, in the following, we will consider a SIP session in which an originating IMS network (N1), two concatenated transit IMS networks (N2 and N3) and a terminating IMS network (N4) are involved. In the terminating network, we suppose that an AS in proxy mode, belonging to a third party service provider (network 5, N5) is invoked. As we concentrate only on the IOIs relevant for the transit IMS, we do not show the visited networks and the handling of type1 IOIs. 

For the IOIs transferred, we use abbreviated names in the figures, IOI txNy means that the type x IOI of the network y is included in the message.  

Figure 1 shows the way of IOI exchange when option A is selected. 
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· The accounting in the shown scenario should take place between N1 and N2, then N2 and N3, finally between N3 and N4 as well as N4 and N5 network operators. 

· The accounting role of the transit IMS needs to be reflected by the exchange of the type-2 IOIs as well. For that, the current handling of the type-2 IOIs as defined in 3GPP standards (TS 24.229 and TS 32.240) needs to be extended as described here. 

· After it has received the initial INVITE request, the S-CSCF in N1 will insert its type2 IOI as orig-IOI in the INVITE request to the transit-CSCF in N2 (This is marked as IOI t2N1 in message2). 

· The transit-CSCF needs to store it and include it in its charging records/messages. It has to send its own type-2 IOI as orig-IOI in the INVITE forwarded to the N3 network (message3).

· The same applies to the CSCF in the second transit network N3, the received type 2 orig-IOI is stored and the own type 2 orig-IOI is to be inserted in the forwarded request (message4).

· I-CSCF in the N4 (not shown in Figure1) will forward the INVITE to the S-CSCF serving the called user. This S-CSCF needs to store the orig-IOI received and include it into the charging records/messages it generates.

· The S-CSCF forwards the request to the AS, including the received orig-IOI of type 2 and its own IOI of type3 (message5). (Type 2 IOI needs to be forwarded to AS if it is the IMS-GWF towards OCS. It is also needed for backward compatibility, towards other ASs.)

· The AS forward the request back to terminating S-CSCF which forwards it towards the called party (messages 6 and 7) 

· When the terminating S-CSCF receives the 200OK response (message 8), it forwards it to the AS, including its type 3 IOI as term-IOI (message 9).

· The AS forwards the response back to T-S-CSCF (message10) which then sends it further back to the transit-CSCF is network 3, including its type 2 IOI as term-IOI (message 11). 
· The transit-CSCF will store this term-IOI of type 2 and include it in its charging records/messages. When forwarding the SIP response towards the fist transit network, it will include its own type 2 IOI as term-IOI (message12). 
· Attention needs to be called that the transit-CSCF will need to store 2 pairs of type2 IOIs and needs to differentiate between those belonging to the originating and the terminating operator. This will require an extension in the CDR content and the involved Diameter protocol.
· A possible solution is to include a new AVP to the Inter-Operator-Identifier AVP besides the Originating-IOI / Terminating-IOI AVPs, called e.g. “Accounting-Direction”. This AVP could have the values UPSTREAM to reflect that the IOI serves for accounting with the originating / previous transit IMS (revenue share to be received) or DOWNSTREAM for the opposite. This AVP must be defined as optional. 

· The S-CSCF in the originating network will store the type 2 IOI of the network 2 received as term-IOI and will include it into its charging records/messages.
· Note that the IOI handling described above requires modified functionality only from the transit-CSCF, which will be always 3GPP release 7 compliant.
Figure 2 shows the way of IOI exchange when option B is selected. 
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· As here we assume direct accounting relation between originating and terminating operators, in the shown scenario, accounting should take place between N1 and N4, as well as N1 and N2 operators, then between N2 and N3, and between N4 and N5. 

· We assumed here that if there are two transit operators involved, they will have accounting themselves and the originating operator should have accounting with the first operator.

· The lack of the intermediary accounting role of the transit IMS needs to be reflected by the exchange of the type-2 IOIs as well. It means that the type 2 IOIs must be exchanged between N1 and N4 networks, any transit network in between must forward it unchanged.

· On the other hand, accounting information needs to be stored about the involved transit IMS networks. Here we propose to introduce a type 4 IOI for this purpose. This IOI is exchanged “hop-by-hop” considering the different networks (i.e. considering I-CSCFs and THIGs in between as part of a hop) .
· After it has received the initial INVITE request, the S-CSCF in N1 will insert its type2 IOI as orig-IOI in the INVITE request to the transit-CSCF in N2 (message2). If it is a release 7 compliant S-CSCF and it is aware of the fact that it sends the INVITE request to a transit network (it is not always ensured), it will add its type-4 IOI as well.

· The encoding of type 4 IOI can be similar to encoding of type 1 and type 3 IOIs, it has to contain a prefix “type 4”. 

· The transit-CSCF needs to store the received type 4 IOI and include it in its charging records/messages.

· Optionally, the type 2 IOI may be stored as well

· If the S-CSCF is not release 7 compliant or did not recognise that a transit IMS is involved to the session processing, the transit-CSCF will not have type 4 IOI received. In this case, it has to be able to store the received type 2 IOI as type 4 IOI.  It may add the “type 4” prefix to it. Note that this sets limitations for the type 4 IOIs used – they need to be connected to type 2 IOIs of the same network.

The transit-CSCF has to insert the received type 2 IOI of N1 and its own type-4 IOI as orig-IOIs in the INVITE forwarded to the N3 network (message3).

· The same applies to the CSCF in the second transit network N3, the received type 4 orig-IOI is to be stored and the own type 4 as well as the received type 2 IOI are to be inserted as orig-IOIs in the forwarded request (message4)

· I-CSCF the in N4 (not shown in Figure1) will forward the INVITE to the S-CSCF serving the called user. This S-CSCF needs to store both the type 2 and type 4 orig-IOIs received and include them into the charging records/messages it generates. 

· If this S-CSCF will not be release 7 compliant, it will silently discard the received type 4 IOI.

· Note that forwarding of type 4 IOI towards the terminating network is required only for ensuring accounting also in reverse charging cases. This is for further study.

· Optionally, the transit IMS does not need to include its type 4 IOI if it has identified that it forwards the request to the terminating network and no reverse charging is invoked for the session.

· The S-CSCF forwards the request to the AS, including the received orig-IOIs of type 2 and type 4, as well as its own IOI of type3 (message5). 

· The AS forwards the request back to terminating S-CSCF which forwards it towards the called party (messages 6 and 7) 

· When the terminating S-CSCF receives the 200OK response (message 8), it forwards it to the AS, including its type 3 IOI as term-IOI. (message 9)

· The AS forwards the response back to T-S-CSCF (message10) which then sends it further back to the transit-CSCF is network 3, including its type 2 IOI and type 4 IOI as term-IOIs (message 11).
· If the S-CSCF is not release 7 compliant, it will send only its type 2 IOI. 
· The transit-CSCF will store the term-IOI of type 4 and include it in its charging records/messages. When forwarding the SIP response towards the fist transit network, it will include its own type 4 IOI as well as the received type 2 IOI as term-IOIs (message12). 
· If the transit CSCF has not received type 4 IOI as term-IOI, it needs to use the received type 2 IOI as described earlier.

· The S-CSCF in the originating network will store the received type 2 and type 4 IOIs received as term-IOIs and will include them into its charging records/messages.
· Note that if this S-CSCF is release 7 compliant, it needs to detect that transit IMS is involved from the received type 4 IOI. It needs to store its own type 2 IOI as a pair of this type IOI. It may add the prefix “type 4” to it.
If option C is selected:
In case a transit IMS N2 will have an accounting intermediary role depending on the N1 and N3 networks involved in a session, it must be able to identify its actual role in each sessions. It may do it by analyzing the domains in the originating and terminating side. It has to store the combinations for which it needs to work as intermediary, and if that role is identified, it should work as described in option A, otherwise as described for option B. 
In the scenarios where two transit networks are involved, it is possible that one of them work as accounting intermediary, while the other not. The requested IOI handling can be deducted from the examples above; each transit-CSCF must handle the IOIs according to its own role in the accounting. 

The solution described here can be used for session unrelated SIP transactions as well.
