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***CHANGE***
6.4
SCC AS and ICS UE Time Synchronization

6.4.1
General

In order to detect stale I1 messages transmitted when non-real time transports (e.g. SMS) are used, the ICS UE and SCC AS must be synchronized in time. The staleness of the I1 messages can be determined by the following two steps:

1)
The ICS UE originates initial time synchronization procedure with the SCC AS. During this procedure both ICS UE and SCC AS receive an initial time of the peer. The time value is measured in seconds. The initial time value is not important as long as the subsequent time measurements are increased accordingly; and

2)
An I1 message receiver (ICS UE or SCC AS) compares the time received in an I1 message i.e. the current time of the peer with the initial time established in step 1, and based on the time difference between the current and initial time it makes a decision about the staleness of the message. If the message is stale it shall be discarded and no response generated to the I1 message.

6.4.2
Generating Time

The initial time value can be initialized using one of the following methods:

i)
a local time of the machine or terminal;

ii)
a randomly generated time; and

ii)
zero.

6.4.3
Detailed behaviour of ICS UE
If time synchronization is supported by the UE (i.e. when the I1 messages are transmitted over non-real time transports) the time synchronization procedure shall be initiated by the ICS UE after the non-real time transport layer connection is established. The time synchronization procedure with the SCC AS may be repeated by the ICS UE, if required and supported.
6.4.3.1
ICS UE Synchronization Origination
When the ICS UE initiates the synchronization procedure using an I1reference point, the UE shall:

1)
generate an I1 Notify message that includes:

a)
a Message type subfield set to the value that includes that this is an I1 Notify message and Reason field in the I1 Notify message set to value hex "001", that indicates that the I1 Notify message is used for synchronization, as specified in table 7.3.1;
b)
a new value in the Call-Identifier (Part-1) subfield, as specified in subclause 7.2.2. The Call-Identifier will uniquely identify this I1 session between the ICS UE and the SCC AS;
c)
an allocated Message sequence number;
d)
a From-id information element that includes either a SIP URI or an E.164 number, and it will be used by the SCC AS to identify the ICS UE; and

e)
a Timestamp information element that includes the initial time generated according to the subclause 6.4.2. The element will be used by the SCC AS to validate the ICS UE I1 messages. The Timestamp value is stored by the ICS UE.
2)
select the transport layer protocol depending on the access network type, and forward the I1 Notify message toward the SCC AS.

When the ICS UE receives an I1 Success message, the UE shall:

3)
verify if a I1 session exists for the received Call-Identifier value;

4)
verify if a the message is in sequence according to the Message sequence number value; and

5)
retrieve and store the Timestamp header value received in the response.

If the ICS UE does not receive an I1 Success message or an I1 Failure message within 64*T1 seconds, the UE shall consider the I1 Notify message as failed and it may attempt to perform the synchronization procedure again after an interval of time. However, if the ICS UE receives an I1 Failure message (with Reason valus set to 488, as specified in table 7.3.1) indicateing the the SCC AS does not support the synchronization procedure, the ICS UE shall not attempt to perform the synchronization procedure again.
6.4.4
Detailed behaviour of SCC AS

6.4.4.1
SCC AS Synchronization Termination
Upon receiving an I1 Notify message with Reason field in the I1Notify message set to value hex "001", as specified in Table 7.3.1, from the ICS UE via the I1 reference point, the SCC AS shall either:
A)
respond with an I1 Failure message (with Reason valus set to 488, as specified in table 7.3.1), if the SCC AS does not support the synchronization procedure; or

B)
if the SCC AS supports the synchronization procedure: 
1)
retrieve the ICS UE time value from the Timestamp information element of the I1 Notify message, and store the value;
2)
save the received Call-Identifier and Sequence-ID values and use them for further reference to this session;

3)
generate an I1 Success message containing the following information:

a)
a Message type field set to the value that indicates that is an I1 Success message;

b)
include the stored Call-ID header value;

c)
add one to the stored Sequence-ID header value. Store and include the Sequence-ID header value;

d)
include the Timestamp information element that is generated according to the subclause 6.4.2. The element will be used by the ICS UE to validate the SCC AS I1 messages. The Timestamp value is stored by the SCC AS.

4)
send the I1 Success message towards the originating UE over the transport layer connection over which the I1 Notify message was received.
***CHANGE***
7.2.1
I1-protocol messages
7.2.1.1
General
This subclause provides the list of I1-protocol messages (see table 7.2.1) and brief description of each I1-protocol message. Based on their function the I1-protocol messages can be grouped into five categories: 

-
I1-Session establishment messages;

-
I1-Stable Session messages;

-
I1-Session clearing messages;
-
I1-Error messages; 

-
I1- Supplementary Service -Invocation messages; and
-
I1-Other messages.
Editor's note:
a definition of the term stable I1 session is FFS

Table 7.2.1.1: I1-protocol messages

	Message type
	Description and content
(subclause)

	Session establishment messages:
	7.2.1.2

	
I1 Invite message
	

	
I1 Progress message
	

	
I1 Success message
	

	

	

	Stable Session messages:
	7.2.1.3

	
I1 Refer message
	

	

	

	Session clearing messages:
	7.2.1.4

	
I1 Bye message 
	

	
I1 Success message
	

	
 
	

	Error messages:
	7.2.1.5

	
I1 Failure message
	

	

	

	Supplementary Service Invocation messages:
	7.2.1.6

	
I1 Mid Call Request message
	

	
I1 Redirection message
	

	

	

	
	

	Other messages:
	7.2.1.7

	
I1 Notify message
	

	
I1 Dummy message
	


***CHANGE***
7.2.1.6
Supplementary Services Invocation related messages 

The following section details the messages that are used to request the invocation of a supplementary service.

I1 Mid Call Request message

The I1 Mid Call Message is used for the invocation of mid-call supplementary services. For example: user wishes to hold or resume a call.

I1 Redirection message

The I1 Redirection message is used by the ICS UE to inform the SCC AS of the desire to invoke a supplementary service, in response to incoming signalling. For example: desire for the called user to deflect the call to a third party. The SCC AS interworks the I1 response to the appropriate SIP response to send to the SIP AS.






7.2.1.7
Other messages

I1 Notify message

The I1 Notify message may be used either by the ICS UE or the SCC AS to inform its peer about some event that has occurred or to convey some information to its peer, e.g. events related to the invocation of supplementary services. For example:

-
Notification that a call has been forwarded to a third party;

-
Notifications related to Explicit Call Transfer; or

-
Notifications related to requests to join a Conference.
I1 Dummy message

The I1 Dummy message is only used for those specific transport-layer connections (e.g., USSD) which provide two-way-alternative interactive service. If the party which has the turn hasn't sent an application level protocol message for a specific time, an I1 Dummy message shall be delivered to the counterpart to transfer the turn with the consideration of not delaying its transmission of application protocol message.
***CHANGE***
7.3.1
General Messages

Table 7.3.1 summarizes the messages for I1. 
Table 7.3.1: General Message types

	Message
	Message Type Value (5 bit) hex
	Reason Value (10 bit) hex

	I1 INVITE (MO)
	0x1
	0x000

	I1 INVITE (MT)
	0x1
	0x001

	I1 INVITE (Augmentation)
	0x1
	0x002

	I1 BYE
	0x2
	0x000

	I1 Notify 

(used for synchronization)
	0x3
	0x001

	I1 Notify
	0x3
	0x002 – 0x64 

	I1 REFER
	0x9
	0x000

	I1 PROGRESS
	0x00
	0x64 – 0xC7

	I1 SUCCESS
	0x00
	0xC8 – 0x12B

	I1 FAILURE
	0x00
	0x12C – 0x25E

	I1 Dummy
	0x00
	0x3FF
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