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1. Introduction

This paper proposes to exchange the radio environment of the CSI capable UE for stable CSI interworking
2. Discussion

The purpose of the information about the current radio environment is to use it as input to the UE's and/or the user's decision whether to initiate further procedures or not. To satisfy this purpose, the current radio environment is exchanged between two CSI capable UE. 
In a same reason, IMS capable UE has to the know current radio environment of the CSI capable UE to add additional IMS multimedia session. 

From the perspective of IMS capable UE, the IMS capable UE has to know whether the remote CSI capable UE supports simultaneous CS and PS services and vice versa. 

This can encourage use of available services and can avoid invocations of unavailable services, thereby avoiding the customer’s dissatisfaction and unnecessary resource and bearer establishment attempts.
3. Conclusion

Thus, this contribution proposes to add the following text into TR 23.819.

*** FIRST 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.

· It shall be possible to apply CSI termination and VCC (that is specified in TS 23.206[4]) in the same network.
· This information elements used for further communication regarding CSI shall be able to cross the boundary between the CS domain and IMS. 
Editor’s note: It is FFS whether the case of CSI origination and IMS termination should be considered as part of the study.
*** SECOND CHANGE ***

6.x
Capability Exchange
6.x.1
General
It is highly advantageous if the set of services that can be supported between two endpoints is known to the endpoints when (or shortly after) communication is established. This can encourage use of available services and avoid invocation of unavailable services, thereby avoiding customer dissatisfaction and unnecessary resource and bearer establishment attempts.
The communication between the CSI capable UE and the IMS UE also have to consider the exchange of the information about the current radio environment. The CSI AS can support this exchange in the middle.
The exchange of other information defined in TS 23.279 [3] is FFS.
6.x.2
Information about current radio environment
The purpose of the information about the current radio environment is same as defined in TS 23.279 [3].
This radio environment information exchange occurs during session set-up including voice call.
The CSI capable UE and the CSI AS exchange the current radio environment. The CSI AS indicates the radio environment to the CSI capable UE as if the IMS capable UE supports parallel voice calls and IMS sessions. The CSI AS translates the current radio environment of CSI capable UE into understandable information to the IMS capable UE.
The MGCF interworks the relevant UUS1 IEs, as a CSI capable UE and the CSI AS could then use the information as input for any further communication.
The information flows for exchanging this information are shown in subclause 6.y.
*** THIRD CHANGE ***

6.y
Information flows
6.y.1
Exchange of the radio environment at a voice call session setup
It shall be possible to perform end-to-end information exchange about the current radio environment during voice call session setup between the CSI capable UE and the IMS capable UE.
The sequence diagram in figure 6.x outlines the exchange of information about the current radio environment, at voice call session setup.
Editor’s note: In the below figure, the UE in IMS Origination does not support CSI, i.e the IEs used in the CSI capability exchange.
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Figure 6.x Exchange of current radio environment information at voice call setup
1) The UE-B initiates the voice call by sending the INVITE message towards the UE-A.

2) The S-CSCF 2 of the originating network sends the INVITE message for the voice to the S-CSCF 1 of the terminating network.

3) The S-CSCF analyzes that the message contains voice component and termination side is CSI capable UE. The S-CSCF 1 sends the INVITE message to the CSI AS which is a CSI control entity in the terminating network.

4) The CSI AS evaluates whether the receiving session has the voice only or combined session and then instigates the termination logic for routing the INVITE message to CS domain 1 of the terminating network. The CSI AS adds ‘radio environment’ to the INVITE message toward CS domain 1 to get UE-As current radio environment. 
5) The CSI AS sends the INVITE message for the voice to the S-CSCF 1.

6) The S-CSCF 1 sends the INVITE message for the voice to the MGCF/MGW of the terminating network to route the voice to the CS domain 1 of the terminating network.

7) The MGCF/MGW of the terminating network sends the IAM message for the voice to the CS domain 1 of the terminating network. The radio environment from the UE-B is translated in to IAM message.
8) The CS domain 1 sends the SETUP message towards the UE-A.

9) The UE-A stores the current radio environment information of UE-B and sends the current radio environment information of UE-A in the final response to the SETUP message, i.e the CONNECT message. 
10) The CS domain 1 sends the ANM message to MGCF/MGW of the terminating network.

11) The MGCF/MGW sends the 200 OK message to the S-CSCF 1.

12) The S-CSCF 1 sends the 200 OK message to the CSI AS.

13) The CSI AS sends the 200 OK message to the S-CSCF 1. The 200 OK message from the CSI AS includes the information about current radio environment of UE-A. 
14) The S-CSCF1 sends the 200 OK message to the S-CSCF 2 of the originating network.

15) The S-CSCF 2 of the originating network sends the 200 OK message to the UE-B.

16) Finally, the CS voice bearer and VoIP voice bearer are created.
17) UE-A takes the current radio environment information of UE-B into account when deciding what service options to present to the user and/or the user’s decision whether to initiate further procedures and vice versa.
If UE-B finds that UE-A and UE-A's current radio environment supports simultaneous CS and PS services, then UE‑B should perform IMS registration (in case IMS registration had not previously been performed) based on pre-configured user's preference.
*** END CHANGES ***
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