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1 Introduction

This paper introduces the flows for the capability exchange procedures into the CSI TS 23.abc.

2 Discussion
Besides more details the differences from the procedures proposed in this paper and the procedures in TR 23.899 are for the radio capability exchange:

- 
It is clarified that the procedure is only used during CS call setup

- 
The radio capabilities as added in a companion contribution are detailed into:

-
whether the UE is capable of operate in class A mode of operation, 

-
whether the UE is not capable of operate in class A mode of operation, or 

-
whether the UE got not enough information to give an appropriate indication.

This allows the UE to use any new mechanism not yet developed that would provide additional information about the radio conditions

- 
UUS service 1 is used for the radio capability information

And the differences for the SIP capability exchange are:

- 
Clarified that a CSI feature tag is included

- 
The E.164 number in the form of a tel URL is included in both the OPTIONS request and in the 200 OK

- 
Clarified that the UE may learn its own E.164 during the IMS registration.

- 
Clarified that the SDP in the 200 OK would be an answer from a CSI capable UE, but perhaps the full set of capabilities from a non CSI capable UE.
3 Proposal

It is proposed to add the following to the new TS 23.abc

*** FIRST CHANGE ***

2
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*** SECOND CHANGE ***

8
Information Flows

This section includes the information flows as described 23.899

8.1
Exchange of Capability Information at CS Call Setup

As an optional optimisation, the following end-to-end radio capability information exchange procedure in CS signalling may be executed prior to the SIP based terminal capabilities information exchange procedure. The radio capability information exchange procedure shall only be used as input to the decision whether the IMS SIP based terminal capabilities information exchange procedure is worth to be executed, i.e. the radio capability information exchange procedure is only needed during CS call setup.

The radio capability information exchange procedure shall indicate:

-
whether the UE is capable of operating in class A mode of operation, as defined in TS 23.060 [1], 

-
whether the UE is not capable of operating in class A mode of operation, or 

-
whether the UE has got not received enough information to give an appropriate indication (e.g. a non DTM capable UE that got no information whether a directed retry is possible, see TS 23.009 [2]). 

The radio capability information exchange procedure shall include the information as outlined in subclause 7.1 To compose the information the UE uses its own capabilities and the information whether the UE is in A/Gb or Iu mode of operation. The UE may use additional information when such information is available.

The combinational services as such shall not be affected by the execution or result of this optional procedure. The use of the radio capability information exchange procedure is particularly recommended, if UE-A has cached information on UE-Bs terminal capabilities.

Note:
There will exist UEs, which do not support the radio capability exchange procedure, but do support parallel CS calls and IMS sessions, e.g. Rel-5 IMS-capable UMTS UEs. Thus lack of an answer in the radio capability exchange procedure does not mean that the remote UE cannot handle a parallel IMS session or the SIP based capability exchange.

The sequence diagram in figure 8-1 outlines the exchange of the current radio capabilities, at CS call setup. The diagram shows only an example of actual messages that can be used to transport this information. For this procedure to be successful, the network must handle the radio capability information transparently. The radio capability information is included in the user-to-user (UUS) service 1 signalling.
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Figure 8-1:
Exchange of current radio capability information “at” CS call setup

1)
The UE-A initiates a CS call by sending a SETUP message towards UE-B, including the current radio capabilities within the user-to-user (UUS) service 1 signalling.

2)
The CS domain of the originating network sends an IAM message including the radio capability information of UE-A to the CS domain of the terminating network.

3)
The CS domain of the terminating network sends a SETUP message IAM including the radio capability information of UE-A to the UE-B. 

4)
The UE-B stores the radio capability information of UE-A and sends the radio capability information of UE-B in the response that sets up the CS call, in this case the CONNECT message.

5)
The CS domain of the terminating network sends a CON message including the radio capability information of UE-B to the CS domain of the originating network.

6)
The CS domain of the originating network sends an CONNECT message including the radio capability information of UE-B to the UE-A

7)
The UE-A takes the radio capabilities of UE-B into account when deciding whether to initiate a SIP based capability exchange, see subclause 8.2.

8.2
Exchange of Capability Information at IMS session setup

The following sequence diagram outlines the exchange of IMS related terminal capability and user preference information the UE may initiate before an IMS session setup. The use of the SIP OPTIONS request minimizes the amount of network signalling and resource usage as well as the number of failed SIP INVITE requests. It also allows an up-to-date indication to the user which capabilities he could add to the ongoing call.

As the SIP OPTIONS request include both the IMS Public User Identity in the form of an SIP URI and the E.164 number for the associated CS call the procedure enables both UE-A and UE-B to correlate the IMS session with the CS call and within one context inform the user what capabilities the user is able to use.

Note: If the UICC is not provisioned with the E.164 the UE may get it during the IMS registration as an associated identity.

The execution of this SIP OPTIONS request procedure is recommended when UE-A’s cache does no’t contain up-to-date information for UE‑B.
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Figure 8-2:
Exchange of supported capabilities at IMS session setup
1)
UE-A sends an SIP OPTIONS request towards UE-B preferably using a SIP URI of UE-B, or a TEL URL, if no SIP URI is available. The SIP OPTIONS request contains:

-
a CSI feature tag indicating that UE-A supports CSI and that the SIP OPTIONS request is preferably intended for a UAS that supports CSI, and 

-
an SDP (offer) body indicating the CSI related media types and parameters UE-A supports. 

-
UE-A includes both the SIP URI and the TEL URL (with the E.164 number used or to be used for the CS call) as contact addresses.

2)
The IMS Core (A) performs the normal security procedures and forwards the SIP OPTIONS request towards IMS Core (B). If the destination address is in the format of a TEL URL, IMS Core (A) performs E.164 to SIP URI translation as per subclause 4.3.5 in TS 23.228 [2], before forwarding the OPTIONS request to IMS Core (B)..

Editor’s Note: The behaviour of the network when the UE(A) does not include the E.164 number is FFS.

3)
The IMS Core (B) forwards the SIP OPTIONS request to UEA-B

4)
The UE-B caches the capability information received and, if not already available, stores the address information of UE-A.

5)
The UE-B sends a 200 OK that should contain:

-
a CSI feature tag indicating that UE-B supports CSI, and 

-
an SDP (answer) body indicating the CSI related media types and parameters UE-B supports, and 

Note: A non CSI capable UE may not read the SDP in the SIP OPTIONS request, in such a case the SDP in the 200 OK would contain the full capabilities of UE-B.

-
UE-B includes both the SIP URI and the TEL URL (with the E.164 number used or to be used for the CS call) as contact addresses.

6)
The IMS Core (B) forwards the 200 OK to IMS Core (A).

Editor’s Note: The behaviour of the network when the UE(B) does not include the E.164 number is FFS.

7)
The IMS Core (A) forwards the 200 OK to UEA-A.

8)
The UE-A caches the capability information received and if not already available stores the address information of UE-B.

UE-B should send an SIP OPTIONS request towards UE-A if:

-
UE-B after a CS call setup and an additional time has not received an SIP OPTIONS request from UE-A, and

-
the cache of UE-B does not contain up-to-date information for UE‑A, and

-
if received, the radio capability information indicates that UE-A is capable of operating in class A mode of operation or UE-A has not received enough information to give an appropriate indication.
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