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Introduction

This contribution analyses the pros and cons between the primary competing solutions for Identifying and Assigning a new controller UE. The two proposals are

a) Using SIP INFO (with Refer-To header set to Method=INFO) (subclauses 4.5.2.2.2.2 & 4.5.2.3.2.2 of TR 24.837)
b)  Using INVITE with an XML Body (with Refer-To header containing XML) (subclauses 4.5.2.2.2.4 & 4.5.2.3.2.4 of TR 24.837)
Some analysis of the proposed alternatives has already been done in subclause 5.5.2 of TR 24.837 and this should be considered before concluding on a solution:
TR 24.837

5.5.2.2.2.2
Pros and Cons of Alternative 2A - Identifying a new controller UE using SIP INFO

Advantages:

-
SIP INFO request can also be used for requesting a UE to assume the controller role

Disadvantages:

-
Requires two separate requests for media transfer and controller transfer
-
New Controller UE needs to also receive Media Descriptions for collaborative session
-
Requires to define new Info Package
5.5.2.2.2.4
Pros and Cons of Alternative 2C - Identifying a new controller UE using XML embedded in Refer-To URI

Advantages:

-
Control transfer can be done in the same SIP REFER request between controller UE and SCC AS as is used for requesting media transfer
-
Aligns with release 9 Collaborative Session participant assignment mechanism (compatible with use of INVITE)

Disadvantages:

-
Probably requires Multipart MIME support in Controllee UE in order to include in INVITE along with SDP.

5.5.2.3.2.2
Pros and Cons of Alternative 1A - Assigning a new controller UE using SIP INFO

Advantages:

-
INFO package can be used for multiple functions such as indicating which UE to assume the controller role
Disadvantages:

-
Requires two separate requests for media transfer and controller transfer
-
New Controller UE needs to also receive Media Descriptions for collaborative session
-
Requires to define new INFO Package 

5.5.2.3.2.4
Pros and Cons of Alternative 1C - Assigning a new controller UE using XML Body as a MIME type in the request

Advantages:

-
Control transfer can be done in the same SIP REFER request between controller UE and SCC AS as is used for requesting media transfer
-
Aligns with release 9 Collaborative Session participant assignment mechanism (compatible with use of INVITE)
Disadvantages:

-
Probably requires Multipart MIME support in Controllee UE in order to include in INVITE along with SDP.
It also states in subclause 4.5.1 of TR 24.837 that Control Transfer can be combined with Media Transfer procedures:
4.5.1
General

It also should be considered that transfer of control of a collaborative session could be a standalone operation or be  combined with other collaborative session control procedures such as Transfer of Media, Addition of a Media or Removal of a media. 
The primary problem with the SIP INFO approach is that it doesn’t fully meet the requirements specified in TS 23.237 for Transfer of Collaborative Session Control. TS 23.237 describes two scenarios Control Transfer without Media Transfer and Control Transfer with Media Transfer. While the based SIP INFO solution might be considered to fulfil the Control Transfer without Media Transfer scenario (subclause 6a.4a.1 of TS 23.237) it cannot fulfil the Control Transfer with Media Transfer scenario (subclause 6a.4a.2 of TS 23.237) unless it is also proposed to additionally include SDP in the SIP INFO (effectively using SIP INFO as an INVITE). 
NOTE that in our view extending the XML body of the SIP INFO package to include SDP would not pass the IETF expert review required for INFO packages.
TS 23.237 subclause 61.4a.2 is quite clear that when transferring control with media transfer that UE-1 sends a request to SCC AS to transfer media flow A and relinquish Collaborative Session Control and that The SCC-AS then sends a message to UE-2 requesting UE-2 to transfer media flow A and assume the role of Controller UE for this on-going Collaborative Session. Included in the request to UE-2 is session information associated with the Collaborative Session that UE-2 is requested to assume the role of Controller UE for.
It is quite clear from TS 23.237 that the transfer of control and transfer of media are atomic and that the same requests are intended to perform both transfer of control and media transfer, (it would be very inefficient to perform this as separate operations).
It doesn’t seem sensible to have two different solutions for transfer of control either (INFO for without Media Transfer and INVITE for with Media Transfer). Additionally even in the without media transfer case the new controller UE needs to know about all the media types involved in the collaborative session and their ordering in the SDP as understood by the SCC AS so that the new controller UE can perform Transfer of Media operations of its own. This means that SDP needs to be included (with all media lines for media not on the new controller UE set to zero) even in the without media transfer case.
TS 23.237

6a.4a
Transfer of Collaborative Session Control

6a.4a.1
Controller UE transfers Collaborative Session Control to a Controllee UE without Media Transfer
UE-1 and UE-2 are involved in a Collaborative Session with a remote party. The Collaborative Session is anchored at the SCC AS. UE-1 is the Controller UE of the Collaborative Session. UE-1 wishes to transfer the Collaborative Session Control to UE-2. The media flows to UE-1 and UE-2 from the remote party remain unaffected. The following information flow shows this procedure.
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Figure 6a.4a.1 -1: Controller UE initiated transfer of Collaborative Session Control

1.
A Collaborative Session is established between UE-1 and UE-2 and a remote party with UE-1 acting as the Controller UE and UE-2 acting as a Controllee UE. Each UE has a media flow with the remote party.

2.
UE-1 wishes to transfer the Collaborative Session Control to UE-2. However, none of the existing media flows are affected. UE-1 sends a Collaborative Session Control transfer request to the SCC AS to relinquish Collaborative Session Control. This request includes a registered Public User Identity or public GRUU of UE-2.

3.
If the SCC AS does not have the list of Public User Identities that share the service profile with the Public User Identity used by UE-1 for the Collaborative Session, the SCC AS retrieves this information. If the Collaborative Session Control transfer request indicates that UE-2 has the same Public User Identity (but different public GRUU) as UE-1, this step is skipped.

4.
The SCC AS ensures that UE-2 can act as the Controller UE for this Collaborative Session, and that the Public User Identity used by UE-2 shares the service profile with the Public User Identity used by UE-1 for the Collaborative Session. The SCC AS then sends a message to UE-2 requesting UE-2 to assume the role of Controller UE for this on-going Collaborative Session. Included in the request to UE-2 is session information associated with the Collaborative Session that UE-2 is requested to assume the role of Controller UE for.

5.
UE-2 accepts the role of Controller UE for this Collaborative Session and indicates its acceptance to the SCC AS.

6.
The SCC AS in turn provides an acknowledgement to UE-1 confirming that UE-2 is the new Controller UE for the Collaborative Session, and removes Collaborative Session Control from UE-1.

7.
UE-2 has become the Controller UE and UE-1 has become a Controllee UE.

6a.4a.2
Controller UE transfers Collaborative Session Control to another UE with Media Transfer
UE-1 and UE-3 are involved in a Collaborative Session with a remote party. The Collaborative Session is anchored at the SCC AS. UE-1 is the Controller UE of the Collaborative Session. UE-1 wishes to transfer the Collaborative Session Control to UE-2 along with the media flow on UE-1. The media flow to UE-3 from the remote party remains unaffected. Following is an information flow for this procedure.
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Figure 6a.4a.2-1: Controller UE initiated transfer of Collaborative Session Control with transfer of media flow

1.
A Collaborative Session is established between UE-1 and UE-3 and a remote party with UE-1 acting as the Controller UE and the UE-3 acting as a Controllee UE. Each UE has a media flow with the remote party.

2.
UE-1 wishes to transfer the Collaborative Session Control along with media flow A to UE-2. UE-1 sends a request to SCC AS to transfer media flow A and relinquish Collaborative Session Control. This request includes a registered Public User Identity or public GRUU of UE-2.

3.
If the SCC AS does not have the list of Public User Identities that share the service profile with the Public User Identity used by UE-1 for the Collaborative Session, the SCC AS retrieves this information. If the Collaborative Session Control transfer request indicates that UE-2 has the same Public User Identity (but different public GRUU) with UE-1, this step is skipped.

4.
The SCC AS ensures that UE-2 can act as the Controller UE for this Collaborative Session, and that the Public User Identity used by UE-2 shares the service profile with the Public User Identity used by UE-1 for the Collaborative Session. The SCC-AS then sends a message to UE-2 requesting UE-2 to transfer media flow A and assume the role of Controller UE for this on-going Collaborative Session. Included in the request to UE-2 is session information associated with the Collaborative Session that UE-2 is requested to assume the role of Controller UE for.
5.
UE-2 accepts transfer of media flow A and accepts the role of Controller UE for this Collaborative Session and indicates its acceptance to the SCC AS.
6.
The SCC AS removes media flow A from UE-1, and updates the Remote Leg using the Remote Leg Update procedure as specified in clause 6a.1.2.

7.
SCC AS in turn provides an acknowledgement to UE-1 confirming that UE-2 has accepted the media transfer and is the new Controller UE for the Collaborative Session.

8.
UE-2 has become the Controller UE and UE-1 has become the Controllee UE and media flow A is now transferred to UE-2. If there is no media flow remaining on UE-1, UE-1 is released from the Collaborative Session.

Conclusion
Only the use of SIP INVITE for performing Control Transfer fully meets the requirements in TS 23.237. Therefore using INVITE with an XML Body (with Refer-To header containing XML) (subclauses 4.5.2.2.2.4 & 4.5.2.3.2.4 of TR 24.837) should be adopted as the solution for transferring collaborative session control.
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