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NEXT CHANGE
4.2.3.2
USSD as transport-layer protocol
The USSD provides a point-to-point transport layer connection between the I1 protocol entities. USSD is specified in 3GPP TS 24.090 [4]. When USSD is used for transporting the I1 protocol, the ICS UE and the SCC AS shall set the ussd-DataCodingScheme to "1101", as defined in 3GPP TS 23.038 [19]. For the purposes of this document, USSD is regarded as a real-time reliable transport protocol.
The USSD supports a two-way alternative interactive communication (i.e.semi-duplex communication). At any given time, only one I1 protocol entity (either the ICS UE or the SCC AS) with its turn may send the I1 messages, while at the same time its peer is permitted only to receive the I1 messages. To allow the I1 protocol entity (either the ICS UE or the SCC AS) to send an I1 message to its peer when needed, the initiating entity shall send an I1 message exchange in a single invoke and return result transaction. That is, after the I1 protocol entities have exchanged I1 message(s) in a USSD invoke component and a USSD return result component, the USSD connection are released.
When the USSD is used as the transport layer connection, overall descriptions are specified as following:

1)
the initiating entity (either the ICS UE or the SCC AS) shall send a single USSD invoke and the responding entity (either the SCC AS or the ICS UE) shall send a return result;

2)
if the responding entity (either the SCC AS or the ICS UE) does not need to send an I1 response in the return result, the responding entity shall send an I1-Dummy message to the peer; and

3)
if the I1 session is established, the USSD connection will be released.
For mobile initiated requests, the ICS UE shall use the Process Unstructured SS Request invoke component defined in 3GPP TS 24.090 [4]. The SCC AS shall identify the UE by matching the MSISDN received with the I1 message with the C-MSISDN of the UE. The SCC AS shall send either an I1 response to the I1 message or an I1 Dummy message (if no I1 response is required) in the Process Unstructured SS Request return result.
NOTE:
When forwarding the I1 message from the UE to the SCC AS, the HSS includes the optional MSISDN information element along with the mandatory IMSI information element in the Process Unstructured SS Request, as defined in 3GPP TS 23.078 [20].
For network initated requests, the SCC AS shall use either the Unstructured SS Request or the Unstructured SS Notify, as defined in 3GPP TS 23.078 [20] to send an I1 message to the HSS for delivery to the UE. When sending the I1 message to the HSS, the SCC AS shall include within the selected invoke component the MSISDN information element populated with the C-MSISDN for the UE. When the Unstructured SS Notify invoke component is used, no I1 message is included in the return reply because the Unstructured SS Notify return result does not include any information elements. The ICS UE shall include either an I1 response to the I1 message or an I1 Dummy (if no I1 response is required) in the Unstructured SS Request return result.

The I1 Dummy in sent in the USSD return result in response to the following I1 messages in the USSD invoke: I1 Progress, I1 Success, and I1 Failure.

####NEXT CHANGE####
7.5.3.2.1.1.1
Session request

The ICS UE initiates I1 session establishment procedure by sending an I1 Invite message to the SCC AS across the I1 interface. The I1 Invite message shall contain the I1 information elements as specified in subclause 6.2.1.2.1. Following the transmission of the I1 Invite message the I1 session shall transit to the "trying" state. When the I1 session identified by the Call-ID (see subclause 7.2.2.1.4) enters the "trying" state, the ICS UE sets timer F to fire in T3 seconds and timer F1 to fire in T4 seconds.
If an unreliable transport-layer connection between the ICS UE and the SCC AS is used, the ICS UE sets timer E to fire in T1 seconds. For reliable transport-layer connection timer E is not used. If timer E fires while the I1 session is still in the "trying" state, the original I1 Invite message (with the same Call-ID and sequence number) is retransmitted and the timer E is reset to value of MIN(2*T1, T2). If the timer E fires again, the original I1 Invite message (with the same sequence number) is retransmitted again and the timer E is reset to a MIN (4*T1, T2). This process continues so that retransmissions occur with an exponentially increasing interval that caps at T2.

NOTE 1:
Since the values for the timers T1, T2 and T3 depend on the technology that is used to implement the transport-layer connection (e.g. USSD), the values for the timers T1, T2 and T3 will be specified for each technology.

If timer F fires or timer F1 fires while the session is still in the "trying" state, the sessioncall establishment has failed, and the ICS UE clears the I1 session, as described in subclause 6.2.3. In addition, if an unreliable transport-layer connection between the UE and the SCC AS is used the, the ICS UE disables timer E. 

7.5.3.2.1.1.2
Session proceeding

If an I1 Progress message with Progress reason set to Call progressing and containing an SCC AS PSI DN is received at the ICS UE while the I1 session identified by a valid Call-ID (see subclause 7.2.2.1.4) is in the "trying" state, the I1 session shall transit to the "proceeding" state and timer F1 shall be stopped and cleared. If an an unreliable transport-layer connection between the ICS UE and the SCC AS is used timer E shall be stopped and cleared.
If an unreliable transport-layer connection between the ICS UE and the SCC AS is used, when the session enters the "proceeding" state the ICS UE sets the timer E to fire in T2 seconds. If timer E fires while the session is in the "proceeding" state, the original I1 Invite message (with the same sequence number) is retransmitted and the timer E is reset to a value of T2 seconds. This process continues so that retransmissions of the original I1 Invite message occur every T2 seconds.

If timer F fires while the session is in the "proceeding" state, the session establishment has failed, and the ICS UE clears the call, as described in subclause 6.2.3. In addition, if an unreliable transport-layer connection between the ICS UE and the SCC AS is used the, the ICS UE disables timer E.

Upon receiving the I1 Progress message with Progress reason set to Call progressing from the SCC AS, the ICS UE initiates the setting up of the CS bearer connection toward the SCC AS by sending a SETUP message to the MSC Server as specified in subclause 6.2.1.2.1.
NOTE:
The request to set up the CS bearer connection arriving at the SCC AS indicates that the I1 Progress message with Progress reason set to Call progressing has been received by the UE. Subsequently, the SCC AS can progress the I1 session toward the far end by sending a SIP INVITE request to the far end.

NEXT CHANGE
7.5.3.2.2.2
Procedure at SCC AS

7.5.3.2.2.2.1
Session request

The SCC AS initiates a session establishment procedure by sending an I1 Invite message to the UE across the I1 interface. The I1 Invite message shall contain the I1 information elements as specified in subclause 6.2.1.3.2. Following the transmission of the I1 Invite message the session shall transit to the "trying" state. When the session enters the "trying" state, the SCC AS sets timer F to fire in T3 seconds timer F1 to fire in T4 seconds..
If an unreliable transport-layer connection between the UE and the SCC AS is used, the SCC AS sets timer E to fire in T1 seconds. For reliable transport-layer connection timer E is not used. If timer E fires while the session is still in the "trying" state, the original I1 Invite message (with the same sequence number) is retransmitted and the timer E is reset to value of MIN(2*T1, T2). If the timer E fires again, the original I1 Invite message (with the same Call-ID and sequence number) is retransmitted again and the timer E is reset to a MIN (4*T1, T2). This process continues so that retransmissions occur with an exponentially increasing interval that caps at T2.

If timer F fires or timer F1 fires while the session is still in the "trying" state, the session establishment has failed, and the SCC AS clears the session, as described in subclause 6.2.3. In addition, if an unreliable transport-layer connection between the UE and the SCC AS is used, the SCC AS disables timer E.

7.5.3.2.2.2.2
Call proceeding

If an I1 Progress message with Progress reason set to Call progressing is received at the SCC AS while the session is in the "trying" state, the session shall transit to the "proceeding" state and timer F1 shall be stopped and cleared.

If an unreliable transport-layer connection between the UE and the SCC AS is used, when the session enters the "proceeding" state the SCC AS sets timer E to fire in T2 seconds. If timer E fires while the session is in the "proceeding" state, the original I1 Invite message (with the same sequence number) is retransmitted and the timer E is reset to a value of T2 seconds. This process continues so that retransmissions of the original I1 Invite message occur every T2 seconds.

If timer F fires while the session is in the "proceeding" state, the session establishment has failed, and the SCC AS clears the session, as described in subclause 6.2.3. In addition, if an unreliable transport-layer connection between the UE and the SCC AS is used, the SCC AS disables timer E.
NOTE:
The request to set up the CS bearer connection arriving at the SCC AS indicates that the I1 Invite message has been received by the UE.
NEXT CHANGE
7.5.3.X
Receipt of a transport protocol error
7.5.3.X.1
USSD Transport

If the ICS UE or SCC AS receives "systemFailure" or "unexpectedDataValue" as specified in 3GPP TS 24.080 [xx] then:
a)
the I1 session is cleared, as described in subclause 6.2.3; and 
b)
I1 shall be disabled until 
i)
the UE changes PLMNs identified by MNC received in the Location area identification IE as specified in 3GPP TS 24.008 subclause 10.5.1.3 in the Location updating accept message as defined in 3GPP TS 24.008 subclause 9.2.13; or
ii)
the UE is turned off.
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