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1． Introduction
This document analysis’s the exchange of capabilities issues in case of the CS call is created first, and analysis possible solution for these issues in CSI phase1. 

The current TR23899 proposed tentatively the guidance: the Sub-address field or UUS for the radio network capability exchange, and OPTIONS or PRESENCE for the UE capability exchange.  Following these guidance, this tdoc analysis all the possible capabilities need to be exchanged and investigate further with these mechanisms for capabilities exchange, the capabilities set and category is to be clarified, and practical solution for CSI phase 1, with limited standardization works, are discussed.

2． Analysis of the capabilities information required for the CSI service:
In the section 7.1 some of the UE capabilities missed according to the requirement of section 5.1:

1) The simultaneous CS/PS service capability of the UE;

2) The UE capabilities to bind the corresponding CS and IMS sessions for the user;
This two should be added to the 7.1
In order to ensure that the other end is reachable in IMS, it should be confirmed before any interaction via IMS that the user in the other end has registered in IMS.

Furthermore, not all of the UE capabilities are necessary to be exchanged before the IMS session, and the above three new capabilities are in the same critical level as the radio network capability, not suitable to be transported by OPTIONS.

More reasonably, the capabilities required for CSI service can be divided in the following categories:
1. The critical capabilities need to be exchanged before the IMS session in case of the CS call established first:

1) Radio network capabilities at the user’s location :the simultaneous CS/PS service capability of the serving cell;
2) The simultaneous CS/PS service capability of the UE;

3) The IMS registration status of the user;(The IMS reachability of the UE)
4) The UE capabilities to bind the corresponding CS and IMS sessions for the user;
2. Capabilities about media types and format can be exchanged during the subsequent IMS session, e.g., by the existing SDP offer/answer mechanism.

1) Media types which can be exchanged in SIP messages (i.e. MIME types that are acceptable in IMS Instant Message bodies);

2) Media types which can be supported as separate IMS media streams (i.e. media component definitions of IMS sessions);

3) Media format parameters for supported IMS media types (codecs, MIME types for Instant Messaging etc.);
4) CS video telephony capability of the UE;
5) MMS capabilities of the UE.
The first category needs to be exchange before any interaction via IMS(including OPTIONS), because even the OPTIONS can not arrive the other end point without any of the first three capabilities in the first category. Furthermore, the OPTION may be meaningless without the forth capability
The capabilities about media types and format can be exchanged during the subsequent IMS session, e.g., by the SDP offer/answer mechanism. The MMS and CS video capabilities also can be exchanged during the establishment of the IMS session or after it established depend on the specific use case. 
As further analysis on the UUS, we find it might convey all of the category 1 capabilities, then the other capabilities (category 2) can be left for the IMS session (e.g., SDP offer/answer) instead of  stand alone OPTIONS mechanism before IMS session, which is subject to various limitations.
3． Limitation of OPTIOINS:

· As the result of SIP forking and/or IMS service control, the OPTIONS may not terminate at the same endpoint as the originally established CS call, although it is sent aiming at it;
· Since the definition of SPT includes SIP Method, the result of iFC evaluation for INVITE and OPTIONS may be different, and this means they may be triggered to different ASs, and then may have different direction as the result of different service logic; 
· Even we can try to ensure that these two request be always triggered to the same ASs (e.g. basing on the specific configurations), it is still possible that they will be sent to different destination according the decision of the given service logic, which is made basing on the SIP Method, the appearance or content of special SIP header, and so on. 
As a result, OPTIONS can not commit to exchange capabilities for INVITE..
4． UUS 
UUS（User-to-User Signalling）is one of the supplementary service in CS domain which allows the transfer of UUI to a remote subscriber over the signalling channel in association with a call to this subscriber. It can be divided into three different services:

· The UUS Service 1 allows the transfer of UUI embedded within Call Control messages. It can be activated implicitly by the presence of UUI in the set-up request from the mobile station, or be explicitly activated by the served subscriber within the set-up request initiating a mobile originated call. When implicitly activated, and if the calling subscriber has UUS1 not provisioned, the contained UUI shall be discarded by the serving MSC.
· The UUS Service 2 allows the transfer of UUI with a specific User-to-user message after the served subscriber has received an address complete indication and prior to the answer indication from the B-side, and can only be explicitly activated by the served subscriber within the set-up request initiating a mobile originated call.

· The UUS Service 3 allows the transfer of UUI with a specific User-to-user message during an active call. In addition to be explicitly activated by the served subscriber within the set-up request initiating a mobile originated call, UUS Service 3 can be activated during an established call with a Facility message. Besides this, UUS Service 3 can be provided to both the calling and called party while UUS Service 1 and 2 can only be provided to the calling party.

The defined maximum length of the User-user information element is 130 octets, but some networks may only support a maximum length of 35 octets.
As for the amount of UUI allowed to be transferred, the UUI can only be transferred in call control messages in UUS service 1, and in UUS service 2, only up to two UUI messages can be sent in each direction. While for UUS service 3, it allows sending UUI messages repeatedly.
So, as we see, the information exchange capability is much more enhanced in UUS service 3 in view of that: 
it can be activated during an established call;

it can be provided to both the calling and called party;

and the most important for radio network capabilities exchange in the handover cases: 
it allows the transfer of UUI with a specific User-to-user message during an active call. This is important for adding a IMS session to the on going CS call, and useful to deal with case that the radio capabilities changed after handover.
It can transmit all of the capabilities need to be exchanged before the IMS session in case of the CS call established first.

UUS3 vs. UUS1 summary:

1、 the transfer of UUI with a specific User-to-user message during an active call：

( 1）exchanging the capabilities anytime when the IMS session is to be added.

(avoid outdated capabilities !)

( 2）instantly detecting the change of radio network capability：

Case 1: the radio network is incapable when the CS established, but become capable after a handover, this will increase the opportunity for CSI.

Case 2: the radio network  is capable for CSI and CS/IMS combined service established, but become incapable after handover, with this notification of the capabilities change, the resource can be release in time, and the user experience will be better. 

2、 the transfer of UUI initiated by the caller or callee during the an active call; 

( this allow the CS cal lee to initiate a CSI service, great flexibility! 

3、 multiple UUI messages： 

( this allow more additional information to be transferred, e.g., the SIP-URI.

5． A CSI phase1 solution with UUS3

In case of the CS call is created first，the content of the capabilities(including radio network capabilities and terminal capabilities) can be separate to two parts: 

1. Capabilities can be exchanged by the UUS3:，including:

1) Indication of simultaneous CS/PS service capability of the serving cell;
2) simultaneous CS/PS service capability of the UE;
3) capabilities to bind the corresponding CS and IMS sessions for the user;
4) The IMS registration status of the user;(The IMS reachability of the UE)
5) 
6) 
2. Capabilities about media types and format should be exchanged during the later IMS session, by the original SDP offer/answer mechanism.

7) Media types which can be exchanged in SIP messages (i.e. MIME types that are acceptable in IMS Instant Message bodies);

8) Media types which can be supported as separate IMS media streams (i.e. media component definitions of IMS sessions);

9) Media format parameters for supported IMS media types (codecs, MIME types for Instant Messaging etc.);

10) CS video telephony capability;
11) MMS capabilities;

6． Proposal

1． Additional UE capabilities for CSI service for exchange(7.1.1):

· Simultaneous CS/PS service capability of the UE, e.g. DTM capability (in case of GERAN access) and MultiRAB capability (in case of UTRAN access); 
· capabilities to bind the corresponding CS and IMS sessions for the UE;
· The IMS registration status of the user;(The IMS reachability of the UE)
2． New category arrangement for the capabilities:

1) The critical CSI capabilities need to be exchanged before any interaction via IMS in case of CS call first:

·  Radio network capabilities at the user’s location :the simultaneous CS/PS service capability of the serving cell;
· The simultaneous CS/PS service capability of the UE;

· The UE capabilities to bind the corresponding CS and IMS sessions for the user;
· The IMS registration status of the user;(The IMS reachability of the UE)
2) Capabilities can be exchanged during the later IMS session in case of CS call first

· Media types which can be exchanged in SIP messages (i.e. MIME types that are acceptable in IMS Instant Message bodies);

· Media types which can be supported as separate IMS media streams (i.e. media component definitions of IMS sessions);

· Media format parameters for supported IMS media types (codecs, MIME types for Instant Messaging etc.);
· CS video telephony capability of the UE;
· MMS capabilities of the UE.
3. Transfer the critical CSI capabilities in the CS base mechanism and other UE capabilities during or after the IMS session establishment (instead of the stand alone OPTIONS mechanism) in case of CS call first.

4. Consider UU3 for the phase1 solution.



