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Discuss the support for the mid-call feature. The signalling flow is very clear in SA2, so we only focus on other issues.
Open issues
In order to implement mid-call feature, following protocol specific issues must be solved:

I1) the feature name shall be "mid-call feature" or "MSC server assisted mid-call feature"

I2)
how to indicate the capability to support the mid-call services feature in SC UE, MSC Server, and SCC AS

I3)
how to use "try and fallback" strategy when UE does not know whether MSC or SCC AS support mid-call or not

I4) how does SCC AS know whether the UE can use ICS capability or not

I5)
how to convey the Session State Information
I6) how to synch CC TI value for sessions between non-ICS SC UE and MSC Server when transfer sessions from PS to CS

I7) how to transfer MPTY sessions for non-ICS UE from CS to PS
Solutions

I1) the feature name shall be "mid-call feature" or "MSC Server assisted mid-call feature"

In TS 23.237 clause 4.1.1 "PS-CS Service Continuity", it has following sentence:

"-
The SCC AS shall provide the Session State Information to the MSC Server if:

-
the Access Transfer request is sent by or via the MSC Server;

-
the MSC Server has indicated its capability to support mid-call services in the registration or indicates its capability in the Access Transfer request sent to the SCC AS;

-
and ICS UE capabilities cannot be used upon transfer."

The subclause 4.3.1.2.2 "Access Transfer (PS-CS) concept", it has following sentence:

"For PS to CS Access Transfer, if the Access Transfer request has been sent by MSC Server or by the UE through the MSC Server and if the MSC Server has indicated its capability and ICS UE capability cannot be used upon transfer, then the SCC AS shall provide Session State Information to the MSC Server enhanced for ICS or SRVCC as specified in TS 23.292 [5] and TS 23.216 [10], respectively. The SCC AS shall not provide Session State Information if either the UE or operator policy on the SCC AS indicates that network capabilities shall not be used to support mid-call services during Access Transfer. ……
For CS to PS Access Transfer initiated by a UE not able to use ICS capability, the SCC AS shall provide Session State Information to the UE on the transferring-in leg."

It’s very clear for mid-call service at PS to CS transfer, MSC server assistance is needed, but at CS to PS transfer, MSC Server does not involved, so it does not need to be enhanced.
Although in subclause 4.3.1.2.3 "Co-existence of ICS UE and MSC Server assisted mid-call support" use term of "MSC Server assisted mid-call", and it states "The MSC Server assisted mid-call feature can only be triggered if UE, MSC Server, and SCC AS all have indicated support of the MSC Server assisted mid-call feature…", this section shall be guided by generic concept in 4.3.1.2.2, and according to above citation, the statement shall be applied for PS to CS access transfer. And the whole section is about PS to CS transfer including SRVCC.
" The following logic is applied in the SCC AS to achieve this:

-
If the Access Transfer request is made using ICS UE capabilities, the SCC AS detects that ICS UE capabilities are used and executes the transfer according to procedures defined in clause 6.3.2 of the present document.

- 
If the Access Transfer request is made via the MSC Server, the SCC AS needs to determine whether ICS capabilities are used:

-
If the ICS UE is able to use ICS capabilities, then clause 6.3.2 of the present document applies.

-
If the ICS UE is not able to use ICS capabilities, then MSC Server assisted mid-call capability is used.

NOTE:
For SR-VCC, the SCC AS can determine whether ICS capabilities are used, e.g. if the UE re-establishes the Service Control Signalling Path."

So, we propose to change the feature name to "mid-call feature", and for PS to CS transfer, we can name it as "MSC server assisted mid-call feature", in order to avoid misunderstanding.
I2)
how to indicate the capability to support the mid-call feature in SC UE, MSC Server, and in SCC AS
As the above description, for PS to CS access transfer, MSC Server is needed for mid-call services, but for CS to PS access transfer, MSC Server is not needed.

MSC indicates the capability can follow the role as below:

-
For PS to CS transfer, MSC does not understand  static STN, so the indication shall be done during registration request.

-
For SRVCC, MSC will initiates access transfer using STN-SR, so it can indicate the support for mid-call  in the  access transfer request by adding the feature tag in Contact header.

-     For CS to PS transfer, MSC does not need to indicate its capability for mid-call support.

UE indicates the capability can follow the role as below:
· The SC UE can indicate the support for the mid-call feature during PS session set up and any later access transfers request for CS to PS by adding the feature tag in Contact header. For PS terminating case, the SC UE includes the feature tag in the response only when the session set up message includes the feature tag.
The SCC AS indicates the capability as follows:
-
The SCC AS can indicate the support for the mid-call feature according to local policy during PS session set up or any later access transfer request for CS to PS by adding the feature tag in Contact header. For PS originating case, the SCC AS includes the feature tag in the response only when the session set up message has the feature tag.
When mid-call feature is applied, it means there are two or more sessions need to be transferred, or there is a conference session created by the UE need to be transferred.

For PS to CS transfer (including SRVCC), SC UE MAY NOT know whether MSC Server support mid-call feature, and for CS to PS transfer, UE MAY NOT know whether SCC AS support mid-call feature (for example, UE have never touch PS domain before transfer). In those cases, we propose that SC UE use "try and fallback" strategy as analysed in next issue when transfer happens

I3)
how to use "try and fallback" strategy when UE does not know whether MSC or SCC AS support mid-call or not 

For PS to CS transfer (including SRVCC), SC UE perform mid-call procedures, such as associate TIs, send SETUP, if MSC does not support mid-call, SCC AS will perform access transfer procedure only l.

-
For dual radio

-
If UE has two active sessions, SCC AS will not release the other active session, UE will know mid-call feature has not been executed, so it can correct CS session state information.

-
If UE has one active and one inactive session, the inactive session will be released, two options can be used, and option 2 is preferred because the release message can not be sure to arrive at SC UE:

-
If mid-call procedure of SCC AS does not release inactive sessions, UE will know mid-call feature has not been executed when the inactive session is released, so it can correct CS session state information;

-
If mid-call procedure of SCC AS also release inactive sessions, UE will not know mid-call feature has been executed or not, UE will keep multi-session state, when UE perform HOLD or DISCONNECT for other transaction, the operation will fail, but it does not impact the communication. When UE change to PS domain again, because UE keeps participants’ information of conference session, it will help the UE control the conference again.

-
For SRVCC, SCC AS will remove/release all the audio media except the recently active one, UE will keep multi-session state or/and conference session state, but UE has only one transaction. When UE perform HOLD or DISCONNECT for other transaction, the operation will fail, but it does not impact the communication.

For CS to PS transfer, the difference of mid-call procedure from the access transfer procedure for UE is UE adds feature tag in the access transfer request for mid-call, and if response of access transfer request does not include session state information, UE will fallback to access transfer without mid-call.
I4) how does SCC AS know whether the UE can use ICS capability or not

One of the requirements for PS-CS transfer with mid-call feature is the UE can not use ICS capability.

For PS to CS transfer

-
For dual radio, UE use ICS capability will cause SCC AS receives INVITE due to STI, not static STN. So, for PS to CS transfer, if SCC AS receives INVITE due to static STN, it indicates that the  UE does not use ICS capability.

-
For SRVCC,  SCC AS always receives INVITE due to STN-SR, so SCC AS does not know whether UE can use ICS capability or not until a re-INVITE from UE for adding ICS control is received. We suggest that  if SCC AS receives INVITE due to STN-SR before re-INVITE for adding ICS control, it indicates that the UE does not use ICS capability.

For CS to PS transfer, if UE use ICS capability for setting up the CS sessions, it will result in SCC AS receiving INVITE due to STI, not static STI. So if SCC AS receives INVITE due to static STI, it indicates that the  UE does not use ICS capability.

I5)
how to transfer the Session State Information

RFC 4235 introduces dialog event package and corresponding dialog-info XML schema that can be used in this purpose. But dialog-info XML can not include conference participant, so if the UE is in a conference service as the conference creator, conference-info XML schema introduced in RFC 4575 for conference event package is also needed, which is referred by 24.147 CONF spec using for conference event.

Whether the dialog-info XML and/or conference-info XML is sent in the message body of the response to the transfer request or is sent by using SUBSCRIBE/NOTIFY mechanism is FFS.

For PS to CS transfer, SCC AS send information of ALL the dialogs to be transferred to MSC, so MSC can have enough information, especially the recently active dialog is a conference dialog that the UE is the conference creator.

For CS to PS transfer, SCC AS send information of the OTHER dialogs to be transferred to UE, UE does not need the information of the dialog with recently active audio media.

I6) how to synch CC TI value for sessions between non-ICS SC UE and MSC Server when transfer sessions from PS to CS

In CS domain, transaction identifier (TI) is used for multiple transactions. So, for PS to CS transfer, UE and MSC need synch TI values. Considering PS CONF service, multiple TI values (not only two) are needed.

One way to synch TI is exchanging TIs during session setup, but that will create additional functionality in UE and SCC  AS for session setup.

Another way can be used is synch TI by ordering the remote URI, and it is needed when transfer happened.

When execute PS to CS session transfer, or after SR-VCC procedure, if the newly active session is not a conference session that created by the SC UE, the SC UE associates TI value of 0 for the newly active session, and associates TI values for other sessions/conference participants by their order position.

When SCC AS receives INVITE due to static STN/STN-SR, SCC AS response with session state information, and the transferred session is indicated in the first <dialog> element in the dialog-info XML body, and if the session is a conference session that created by the SC UE, the newly added participant is indicated in the first <user> element in the conference-info XML body.

When the MSC got the response, MSC can associate TI values based on the order of the URI, except that the remote party indicated in the first <dialog> element in the dialog-info XML body or <user> element in the conference-info XML body has TI value of 0.
The largest TI value is 7, if recently active session is conference session created by the UE, the other transferred inactive session is associated with TI value of 7 to avoid out-of-bound.

OIR or TIR service may be applied, so using URI contained in Contact header field is suggested.
I7) how to transfer MPTY (not conference) for non-ICS UE from CS to PS
According to the analysis for issue I1), MSC may not be an ICS MSC for CS to PS transfer.

If non-ICS UE in CS domain create a MPTY service, and the MSC is not enhanced for ICS, SCC AS will not know that UE is in a MPTY service, but it is definitely not that SCC AS transfer sessions in a MPTY service into several individual sessions.

In order to let the SCC AS know that UE is in a MPTY service, UE shall indicate MPTY service to the SCC AS when sending INVITE due to static STI, and indicate all the participants in the INVITE request too.

Fortunately, 24.147 CONF define a fast conference creation way by sending INVITE with a URI list in section 5.3.1.5.4, this method also can be used for transfer MPTY sessions, and save a lot time. When receiving an INVITE with URI list, and MSC is not enhanced for ICS, SCC AS will know that MPTY sessions need to be added in to a conference, so SCC AS replace the URIs in the list with session identifier URIs, CONF AS will add users in parallel.

Following is an example flow:
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If the MSC is enhanced for ICS, the UE will be in a conference service, and SCC AS will know, and handle the INVITE due to static STI as a normal access transfer request.

UE may be in a MPTY service and one individual session. Because of ORI or TIR, UE may not know the remote TEL number. If the individual session has unknown remote party, and one or more of the MPTY sessions also has unknown remote party, SCC AS will not know which one is in MPTY service, which one is not, in this case, UE may release the individual session, or all the MPTY sessions that has unknown remote party.

If the idea is basically agreed, we would like to provide context for the procedure next meeting.

Proposal

It is proposed to use the solutions above as the base for specification of the mid-call services feature 
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