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1. Abstract
This discussion paper identifies that originating P-CSCF and originating IBCFs are not aware of the asserted IMS communication service of SIP requests and IMS sessions. This can result to poor quality (jitter and speech disruptions) of audio transmission in IMS multimedia telephony sessions and to problems in charging settlement when roaming. 
This problem also affects the IR.92 deployments.
2. Problem
2.1 IMS communication service identifier handling as in 24.229
The UE can include the preferred IMS communication service identifier (in P-Preferred-Service) in SIP request. 
When handling the SIP request, the S-CSCF removes the preferred IMS communication service (if included) and inserts the asserted IMS communication service identifier (in P-Asserted-Service). 
The asserted IMS communication service identifier identifies the IMS communication service which the home operator determined for the SIP request (and also for the IMS session in case of INVITE request). The asserted IMS communication service identifier is not necessarily equal to the preferred IMS communication service identifier (see 24.229 subclause 5.4.3.2 4B) a) "Otherwise"). The asserted IMS communication service identifier can be inserted even if no preferred IMS communication service identifier was indicated (see 24.229 subclause 5.4.3.2 4C) b)). 
The S-CSCF does not include the asserted IMS communication service identifier into SIP responses. 
2.2 Problem statement

When handling originating SIP requests: 
-
the originating P-CSCF; and 
-
the IBCFs between originating P-CSCF and the originating S-CSCFs;
do NOT know the asserted IMS communication service identifier determined by the S-CSCF. 
Those entities know the preferred IMS communication service identifier which can however be different than the asserted IMS communication service identifier determined by the S-CSCF and thus cannot be relied upon. 
An example call flow shown in Figure 1 shows a UE attempting (in step 1) to set up an IMS session with preferred IMS communication service X (or without preferred IMS communication service). The home network determines (in step 5) that the IMS session is actually related to the IMS multimedia telephony communication service (MMTEL). The home network indicates the asserted IMS communication service in the P-Asserted-Service (in step 6) and routes the INVITE request accordingly. However, the asserted IMS communication service (i.e. the IMS multimedia telephony communication service) is not communicated towards the originating P-CSCF, although the P-CSCF needs to provide it to the PCC subsystem (in step 15).    
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Figure 1: Original session set up as in current 24.229
2.3 Consequences if not corrected

The visited network does not know the asserted IMS communication service determined by the home network for the originating sessions. Thus:

-
roaming agreements cannot be based on the IMS communication service;

-
when UE supports several IMS communication services generating same SDP, then originating visited network will not be able to grant proper QoS to the bearers of the sessions;

-
originating visited network will create different charging record than the originating home network.

It is believed that those are serious problems that urgently need to be resolved.
2.4. Error examples in details
2.4.1 Not possible to provide audio with different QoS depending on asserted IMS communication service and malfunctioning SRVCC access transfer
UE contains two applications - IR.92 compliant application for voice calls and application for gaming. Both applications can generate signalling with the same SDP (i.e. both applications enable voice communication but with different quality of experience expectations).

When sending the INVITE request:
-
IR.92 compliant application in the UE indicates the IMS multimedia telephony communication service; and

-
game application in the UE indicates gaming IMS communication service;

as the preferred IMS communication service identifier in SIP INVITE request.
When handling the SIP INVITE request, S-CSCF follows the UE's proposal and decides that the asserted IMS communication service identifier of the session is the IMS communication service indicated as preferred by UE. Home operator expects that the audio of sessions:

-
of the IMS multimedia telephony communication service are transported using an EPS bearers with QCI=1; and
-
of the gaming IMS communication service are transported using an EPS bearer with e.g. QCI=7.

Since P-CSCF does not know what the asserted IMS communication service identifier of the session is, the P-CSCF does not provide the IMS communication service identifier to the PCC subsystem. Thus, when the PCC subsystem authorizes EPS bearers for audio, the PCC subsystem does not know whether the EPS bearer is to be used in the IMS multimedia telephony session (and thus QCI=1 is to be used) or game session (and thus QCI=7 is to be used). PCC can decide to authorize: 

a)
QCI=1 for every session with audio and then the game sessions get EPS bearer with unnecessary good QoS; or
b)
QCI=7 for every session with audio and then the IMS multimedia telephony sessions get EPS bearer with poor QoS resulting to long jitter and speech disruptions.
Regardless of the PCC decision above, if single radio voice call continuity is deployed, the SC UE and the SCC AS will not be able to correctly select session(s) transferred during SRVCC access transfer. In a), SC UE will consider game sessions as transferable during SRVCC access transfer (have QCI=1 bearer too) while SCC AS will not be aware of those sessions. In b), SC UE will NOT consider the IMS multimedia telephony sessions as transferable during SRVCC access transfer (do not have QCI=1 bearer) while SCC AS will consider them.
2.4.2 Mismatch in charging records in VPLMN and HPLMN
UE does not provide any preferred IMS communication service identifier in INVITE request.

S-CSCF decides that the asserted IMS communication service identifier of the session is the IMS multimedia telephony communication service.

Since IBCF in originating VPLMN does not know what the asserted IMS communication service identifier of SIP INVITE request is, the IBCF will not include the IMS communication service identifier to CDRs. 
As result the CDRs of the originating VPLMN and HPLMN indicate different information.

3. Relevant stage 1 and stage 2 text

3.1 Relevant stage 1 text

as stated in SA1 LS C1-111145, 22115-710, subclause 5.1.2 requires the service identification to be provided by serving network to home network for charging purposes. 

-----------

5.1
Charging information Requirements

Charging information shall be collected in the Serving Network to record chargeable User or Mobile Station activity and inter-carrier connections. Some of the information is provided by the user, other information is only available in the network element of the serving network.

Depending on the type of charging information some of the data may not be available or might not be required.

5.1.1
Information provided by the user

The user’s user equipment that is incurring the charge shall provide the following information to the serving network:

-
User identity used for authentication;

-
Home environment identity;

-
Terminal Identity and Terminal Class;

-
Destination endpoint identifier for service requested (e.g. B number);

-
Resource requested (e.g. bandwidth, connectionless); 

-
QoS parameters (e.g. maximum delay); 

-
IP Multimedia capability requested (e.g.media components).

5.1.2
Information provided by the serving network

The network serving the user shall provide the following information to the home environment:

-
All of the information listed in section above (Information provided by the user);

-
Serving network identity;

-
Recording network element identity;

-
Universal Time (UT) at which the service request was initiated; 

-
Universal Time (UT) at which resources were provided for the service;

-
Resource allocated to the user;

-
Quantity of data transferred both to and from the user; 

-
QoS provided to the user;

-
Location of the user in the standard format used for 3GPP location based services (e.g. geographical
co-ordinates, Cell ID);

-
whether GSM Optimal Routing was applied; 

-
If IN or CAMEL services were applied, the service parameters and the actually used destination number and calling party number identification;

-
Time duration covered by this charging information to an accuracy of at least 1 second; 

-
Unique identity of the chargeable event which allows the billing system to correlate all charging information belonging to the same chargeable event;

-
Unique charging information identity (unique per network element in a period of about 100 days);

-
IP Multimedia capability provided to the user;

-
VAS information;

-
Identifier of third party accessed by the user;

-
Presence Information;

-
Service Identification (eg voice call, video call, data download etc);
-
Supplementary Services used;

-
Prepay account identifier and related information. 

-----------

3.2 Relevant stage 2 text

23228-7g0, subclause 4.13.2 expects that the IMS communication service identifier can be provided over Rx (P-CSCF to PCRF) and in charging interfaces Rf / Ro. 

-----------

4.13.2
Identification of IMS communication Services

An IMS Communication Service Identifier (ICSI) provides a framework for the identification of IMS communication services utilising the IMS enablers. An IMS communication service is provided via the use of the IMS enablers. At terminals, the use of a communication service identifier is similar to the use of the port concept in TCP/IP, in that it allows applications in a terminal and the network that use SIP for communication purposes to be identified. In the terminal this means dispatching a SIP message to the correct application, and in the network it means selection of the correct application server over ISC. Examples of IMS based applications and communication services are OMA messaging and OMA PoC.

An IMS communication service defines restrictions to which SIP procedures are possible within a single SIP session or standalone transaction and how those SIP procedures are used. The IMS communication service contains an aggregation of zero, one, or several media components and the service logic managing the aggregation, represented in the protocols used. Its behaviour and characteristics may be standardized as done for the two examples above, or proprietary and specific for e.g. an operator or an enterprise.

A service description specifies this behaviour and states e.g. the allowed media combinations and state transitions as a consequence of signalling and use of IMS enablers in the network and terminals.

NOTE 1:
The application server(s) required to support the IMS communication service are required to be included in the path of the standalone transaction or SIP session at the establishment of the SIP dialogue and therefore can not be linked in after the initial SIP request, i.e. once a SIP session has been established, it is not possible to change the IMS communication service for that session. A UE can establish a new SIP session with another IMS communication service identifier if it is required to add a media that is not supported by the existing IMS communication service.

The need of applying a service identifier is to be taken within the specification of each individual service.

The communication service identifier identifies IMS communication services and shall be included in the relevant SIP methods.

The IMS communication service identifier shall fulfil the following requirements:

1.
It shall be possible for the UE and an Application Server (AS) to set the IMS communication service identifier in a SIP request, e.g. in the REGISTER and INVITE request.

2.
Based on operator policy the S-CSCF or an AS shall be able to validate an IMS communication service identifier in a SIP request. This includes e.g. to check the syntactical correctness of a service identifier, and policing the usage of a communication service identifier. It shall also be possible for the S-CSCF and an AS to indicate that the value of the IMS communication service is validated.

3.
It shall be possible, e.g. for the UE, S-CSCF and AS, to identify an IMS service uniquely by the IMS communication service identifier.

4.
It shall be possible for the S-CSCF to invoke appropriate service logic based on the IMS communication service identifier contained in a SIP request, e.g. route a SIP request containing a service identifier based on initial filter criteria to the correct AS.

5.
It shall be possible for the UE to invoke appropriate application based on the IMS communication service identifier contained in a received SIP request.

6.
It shall be possible for the UE to indicate its service capabilities to the network, e.g. during registration, using the IMS communication service identifier.

NOTE 2:
The UE does not need to indicate all the service capabilities it supports to the network.

7.
It shall be possible for the network to inform the UE about service capabilities, represented by ICSIs, of the network.

8.
The structure of the IMS communication service identifier shall be as simple as possible, i.e. the IMS communication service identifier shall be limited to identify a service.

9.
Based on operator policy S-CSCF and AS shall consider the IMS communication service identifier for online and offline charging, e.g. put appropriate data into call detailed records.

10.
The communication service identifier shall be capable of being an input into the policy control and charging rules.
11.
It shall be possible to use the IMS communication service identifier as a means to authorise whether a subscriber is allowed to initiate or receive request for a communication service.

12.
The communication service identifier shall be taken into account when selecting the correct UE(s), if multiple UEs are registered for the same Public User Identity(s).

13.
The usage of communication service identifiers shall not adversely affect interoperability between IMS networks and interoperability with external SIP networks and CS networks. The behaviour of a network receiving the IMS requests without an IMS communication service identifier is a matter of operator policy. Usage of communication service identifiers shall not decrease the level of interoperability with networks and UEs that are unaware of the communication service identifier.

14. It shall be possible for the IMS network and UE to support communications that do not use a communication service identifier. In the case that an IMS communication service identifier is not present then the network may assume a particular IMS communication service.

15.
The usage of communication service identifiers shall not restrict the inherent capabilities of SIP.

16.
The usage of communication service identifiers shall not require additional user interaction, i.e. the communication service identifier is assumed to be "added" by the UE that initiates the communication.

17.
Where a communication service needs to be identified, one requested IMS communication service identifier shall be included by the originator of the session in the SIP method that initiates a SIP dialogue or standalone transaction. In addition to the requested IMS communication service, the supported IMS communication services may be included.

18.
This version of the specification does not require the capability to use multiple requested IMS communication service identifiers in the SIP method that initiates a SIP dialogue or standalone transaction. However, the protocol implementation shall nonetheless be prepared to transport more than one requested IMS communication service identifier and the network shall be prepared to handle the situation if multiple IMS communication service identifiers are received but the network is only required to take action on one of the values. The same applies for the UE.

The network and the terminal shall be able to continue operation as defined in 3GPP Release 5 and 3GPP Release 6.

The communication service identifier shall be available at least in the following interfaces:

-
ISC; Gm; Mi, Mj, Mk, Mw; Mg; Mr;

-
Cx; Dx (e.g. as part of the iFC);

-
Rx;
-
Rf, Ro.
NOTE 3:
The communication service identifier does not replace the public service identity (PSI). The communication service identifier would be used to indicate the communication service used to access the service addressed via a PSI, and is required to identify the communication service even when SIP requests are sent towards another entity without using a PSI.

-----------

4. Proposal
It is proposed to agree that if the originating S-CSCF inserts the P-Asserted-Service header field with the asserted IMS communication service identifier into a SIP request then a solution is needed for the originating S-CSCF to inform:

-
the originating P-CSCF; and

-
the IBCFs between originating P-CSCF and the originating S-CSCF;

about the asserted IMS communication service identifier.

If CT1 agrees to solve the issue, Ericsson is happy to bring contributions to the next CT1 meetings.
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