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1. Introduction

The CSI feature allows the combination of a CS call and an IMS Session. It is important for this feature that both involved UEs know of each others current CS and IMS capabilities. Therefore UE CSI capabilities exchange mechanisms have been defined in 3GPP CSI specifications. These mechanisms works very well, but as soon as one of the UEs would operate in IMS only modus, the current UE CSI capabilities exchange mechanisms would indicate that that UE would not be CSI capable because the UE would not have CS capabilities at that moment. But that UE, which would work in IMS only modus, may support CSI similar capabilities (e.g. voice over IMS parallel to other IMS service). It would be an advantage, when such UE, operating in IMS only modus, would indicate to a CSI capable UE that it is CSI capable.
Therefore Infineon proposes to add related scenarios in the TR 23.819, which are described below. 

Figure 1 shows 4 scenarios, how the CSI capability indication should be used.

Figur 1: UE-A operating in IMS/IP only modus, which supports CSI similar functionality (e.g. VOIP/VoIMS parallel to other IMS sessions) indicates to a CSI UE that it is CSI capable.
In these scenarios is assumed that UE-A is a CSI capable UE which is currently operating in IMS/IP only modus, which supports CSI similar functionality (e.g. VOIP/VoIMS parallel to other IMS sessions), i.e. UE-A is IMS registered but not CS attached. The UE-B is a CSI capable UE which is IMS registered and CS attached. The radio environment of UE-B currently supports simultaneous CS and PS services. Some parts of a session between UE-A and UE-B are converted by the network and are terminated in the CS-part of UE-B while UE-A uses IMS for this parts of a session, e.g. Voice and/or video. 
With these preconditions, it is possible for UE-B to establish a parallel CS call and an IMS session to UE-A, i.e. UE-A technically behaves like a usual CSI-capable UE. It is proposed in this contribution to ensure the exchange of current CSI capabilities in this case, so that UE-B knows that UE-A is currently CSI capable.
The 4 scenarios are distinguished based on which UE originates the first session and which domain is used for first session.

Scenario 8.1a: UE-B originates a CS call to UE-A. The core network converts this call so that it is terminated in the IMS client of UE-A. 

Scenario 8.1b: UE-B originates an IMS session to UE-A.
Scenario 8.2a: UE-A originates a VOIP/VoIMS session to UE-B. The core network converts this session so that it is terminated in the CS part of UE-B.
Scenario 8.2b: UE-A originates an IMS session to UE-B

These scenarios are reflected in the proposal below.
2. Proposal

Infineon Technologies proposes the following changes to TR 23.819. 

************************************************1st Change***********************************************************

4
Scenarios for CSI interworking
The followings are the scenarios which are being considered in this TR. Note that other scenarios may be added if identified.

Assumption:

-
The CSI capable UE is registered to IMS domain.

-
The CS MSISDN of the UE is equal to its IMS MSISDN (i.e. the number used for the Tel URI).

-
Non IMS registered UE with CSI capability acts like already defined mechanism (e.g. voice mail, routing towards CS domain).
Scenario 1: voice call of IMS origination and CSI termination:
-
A UE initiates an IMS session for a voice call and the voice call is terminated in the CS domain of a CSI capable UE.
Scenario 2: Multimedia session of IMS origination and CSI termination:
-
In a case a UE initiates an IMS session containing a voice call and other media toward a CSI capable UE. The voice call to the CSI capable UE is terminated in its CS domain, while an IMS session with other media than that for the voice call is terminated in the IMS/PS domain. Otherwise, multimedia sessions not containing a voice component are terminated in the IMS domain of the CSI capable UE.

Scenario 3: adding IMS session to existing voice call of IMS origination and CSI termination:
-
Two UEs are in a voice call established using IMS origination and CSI termination and want to add the IMS session to the existing voice call. Either direction for adding the IMS session is possible.


Scenario 3.1: The IMS session is added by the UE of the IMS origination.


Scenario 3.2: The IMS session is added by the UE of the CSI termination.

Scenario 4: adding voice call to existing IMS session:
-
An IMS session has been established between two UEs and one of them wants to add the voice call to the existing IMS session.

Scenario 4.1: The Voice call is added using IMS origination.


Scenario 4.2: The Voice call is added using CS origination.
Scenario 5: session modification scenarios: removing media component:
-
A multimedia session has been established between two UEs in IMS origination and CSI termination direction, session modification request is initiated in the same direction to remove media component from this session.


Scenario 5.1: real-time media component is removed.


Scenario 5.2: non real-time media component is removed.

Scenario 6: session modification scenarios: adding media component:
-
A session has been established between two UEs in IMS origination and CSI termination direction, then session modification request is initiated in the same direction to add media component to this session.


Scenario 6.1: real-time media component is added to non real-time session.


Scenario 6.2: non real-time media component is added to real-time session.
Scenario 7: CSI origination and IMS termination scenarios.

Scenario 7.1: A voice call has been established between two UEs, session establish request is initiated in CSI origination and IMS termination direction to add a combined IMS session to this call.
Scenario 7.2: An IMS session has been established between two UEs, call establish request is initiated in CSI origination and IMS termination direction to add combined 
.
Scenario 8: CSI capability indication scenario.
-
A UE operating in IMS only modus, which supports CSI similar functionality (e.g. voice over IMS parallel to other IMS sessions) indicates to a CSI capable UE.

Scenario 8.1: CSI capability indication in case of CSI originating and IMS terminating.

Scenario 8.2: CSI capability indication in case of IMS originating and CSI originating.
*****************************************End of 1st Change**********************************************************
************************************************2nd Change***********************************************************

5
Architectural requirements

The following general requirements are applicable to CSI interworking:
-
It shall be possible to interwork between IMS origination and CSI termination for sessions that include a realtime (e.g. voice) component.
NOTE:
This implies the capability to perform the termination of the voice component of the session in the CS domain as a CS call.
-
Impacts to IMS origination by the nature and capabilities of the terminating side of the session (i.e. whether IMS or CSI termination is applied) shall be minimized.
-
Impacts to IMS termination by the nature of the originating call (i.e. whether IMS or CSI origination is applied) shall be minimized. I.e. standard IMS termination procedures should apply irrespective of the nature of the origination possibly taking into account the capabilities of the terminating UE.
-
There shall be no requirement to maintain time synchronization between media transferred over different domains.
-
The terminating CS domain and the originating IMS domain shall not to be impacted.

-
The impact on UE behaviour relating to the origination and termination of IMS sessions shall be minimized.
-
The impact on UE behaviour relating to the origination and termination of CS calls shall be minimized.
-
The behaviour of CSI termination/origination shall be backward compatible to the behaviour specified in TS 23.279 [3].

-
It shall be possible to apply CSI termination and VCC (that is specified in TS 23.206 [4]) in the same network.
-
When an IMS session with voice call component arrives in the terminating IMS core for the CSI termination,, the voice part of the session should be terminated in its CS domain, even if the UE for the CSI termination is not IMS registered.
-
A UE operating in IMS only modus, which supports CSI similar functionality (e.g. voice over IMS parallel to other IMS sessions) shall be able to indicate that it is currently CSI capable to a CSI capable UE.
*****************************************End of 2nd Change**********************************************************
************************************************3rd Change***********************************************************

6.2
CSI Application Server (CSI AS)
CSI AS is a functional entity that control CSI interworking. When CSI AS receives the session from the S-CSCF, it performs termination logic.
The main functionality of the CSI AS is:
-
to register the UE which has CSI capability via 3rd party registration when the UE registers to IMS;

-
to control the CSI termination by implementing a 3rd party call control logic (as per TS 23.228, clause 4.2.4) and;

-
to perform termination logic, i.e. examine the media components of an IMS session targeted toward a CSI capable UE and make a decision how to terminate them;

-
to decide whether to keep in the session path or not;

-
to handle session separation/forwarding/combining.
-
to handle the exchange of current CSI capabilities, when a UE operating in IMS only modus communicates with a CSI UE.
Below are some of the factors which could influence the terminating session handling:

-
SIP Feature tags or Service IDs or lack thereof;

-
SDP Media components;

-
UE capabilities.

It is FFS whether the additional information are needed to be considered.
*****************************************End of 3rd Change**********************************************************
************************************************4th change***********************************************************

6.12
Call flows for scenario 8: CSI capability indication scenario.
This chapter describes the call flows for CSI capability indication, in case
a UE operating in IMS only modus, which supports CSI similar functionality (e.g. voice over IMS parallel to other IMS sessions) communicates with a CSI capable UE.
These call flows are described for the following scenarios:

- 
CSI capability indication in case of CSI originating and IMS terminating.

-
CSI capability indication in case of IMS originating and CSI originating.

6.12.1
CSI capability indication in case of CSI originating and IMS terminating.
Figures 6.14 and 6.15 describe two different call flows for CSI capability indication in case of CSI origination and IMS terminating. This corresponds to the interworking scenario 8.1 (see clause 4)
The message flow in figure 6.14 concentrates on the CSI capability indication in the situation that a CSI capable UE (UE1) sets up a CS session with a UE working in IMS only modus (UE2).

[image: image1.emf]UE1 CSI domain 1 S-CSCF 1 CSI AS S-CSCF 2 UE 2

CSI originating IMS termination

1. SETUP (current CSI capabilities)

2. INVITE (current CSI

capabilities)

3. 200 OK (current CSI capabilities)

4. CONNECT (current CSI capabilities)


Figure 6.14: Call flow for exchanging the current CSI capabilities in the situation that the CSI capable UE sets up a CS session with a UE working in IMS only modus.
The procedure is as follows:

1.
UE1 sets up a CS session by sending a SETUP message to the CSI AS, including the information, that UE1 is currently CSI capable.
2.
The CSI AS sends an INVITE message to UE 2, which works in IMS only modus, including the information, that UE1 is currently CSI capable.
3.
UE2 answers to the CSI AS with a 200 OK containing the current CSI capabilities, which indicates that UE2, working in IMS only modus, is capable of CSI similar functionality.
4.
The IMS AS forwards the current CSI capabilities to UE1 by using the CONNECT message.
The message flow in figure 6.15 concentrates on the CSI capability indication in the situation that the CSI capable UE sets up an IMS session with a UE working in IMS only modus.
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Figure 6.15: Call flow for exchanging the current CSI capabilities in the situation that the CSI capable UE sets up a IMS session with a UE working in IMS only modus.
The procedure is as follows:
1.
UE1 sends an INVITE message to the CSI AS, including the information, that UE1 is currently CSI capable.
2.
The CSI AS forwards the INVITE message to UE2, including the information, that UE1 is currently CSI capable.
3.
UE2 answers to the CSI AS with a 200 OK containing the current CSI capabilities, which indicates that UE2, working in IMS only modus, is capable of CSI similar functionality.

4.
The IMS AS forwards the 200 OK message, containg the current CSI capabilities to UE1.

6.12.2 CSI capability indication in case of IMS originating and CSI terminating.
Figures 6.15 and 6.16 describe two different call flows for CSI capability indication in case of IMS origination and CSI terminating. This corresponds to the interworking scenario 8.2 (see clause 4)

The message flow in figure 6.15 concentrates on the CSI capability indication in the situation that a UE working in IMS only modus sets up an IMS session with a CSI capable UE that terminates in the CS domain of UE1.
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Figure 6.16: Call flow for exchanging the current CSI capabilities in the situation that an UE working in IMS only modus sets up an IMS session with a the CSI capable UE, that terminates in the CS domain of UE1 
The procedure is as follows:
1.
UE2 sends an INVITE message to the CSI AS, including the information, that UE2 is currently capable of CSI similar functionality 

2.
The CSI AS sends an SETUP message to UE1, including the information, that UE2 is currently capable of CSI similar functionality 

3.
UE1 answers to the CSI AS with a CONNECT containing the current CSI capabilities, which indicates that UE1 is currently CSI capable.

4.
The IMS AS sends a 200 OK message, containing the current CSI capabilities, to UE2.

The message flow in figure 6.16 concentrates on the CSI capability indication in the situation that a UE working in IMS only modus sets up an IMS session with a CSI capable UE.
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Figure 6.17: Call flow for exchanging the current CSI capabilities in the situation that a UE working in IMS only modus sets up an IMS session with a CSI capable UE.
The procedure is as follows:
1.
UE2 sends an INVITE message to the CSI AS, including the information, that UE2 is currently capable of CSI similar functionality 

2.
The CSI AS forwards the INVITE message to UE1, including the information, that UE2 is currently capable of CSI similar functionality 

3.
UE1 answers to the CSI AS with a 200 OK message containing the current CSI capabilities, which indicates that UE1 is currently CSI capable.

4.
The IMS AS forwards the 200 OK message, containing the current CSI capabilities, to UE2.

*****************************************End of 4th Change**********************************************************
************************************************5th change***********************************************************

7
Conclusions
As an interim conclusion, the following aspects are proposed to be standardized.

To facilitate interworking between the UE with the IMS origination and the UE with the CSI termination, CSI AS is introduced in the IMS core of the CSI termination to solve the following interworking scenarios:

Scenario 1: voice call of IMS origination and CSI termination.
Scenario 2: Multimedia session of IMS origination and CSI termination.
Scenario 3: adding IMS session to existing voice call of IMS origination and CSI termination.
Scenario 4: adding voice call to existing IMS session.
Call delivery scenarios for e.g. the case the CSI capable UE is not IMS registered also needs to be standardized.
This interim conclusion is mainly applicable for the CSI capable UE which uses the CS domain for voice calls.
Scenario 8: exchange of current CSI capabilities.
*****************************************End of 5th Change**********************************************************
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