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1. Introduction

When designing a protocol ones need to take into account the evolution of it and how to interwork it with other exisiting protocolsAs such the SCC AS needs to take I1 messages and interwork them with SIP and vice versa.
In order to provide as much interworking as possible and make the design future proof it is propoed that the message identifies in I1 use the same numerical values as used in SIP.  So in I1 we would have message values 000-6xx.  6xx.  6xx requires requires 10 bits 
2. Reason for Change

To reduce length of identities that need to be transported about the network.
3. Proposal

It is proposed to agree the following changes to 3GPP TS 24.294 v0.3.1
* * * First Change * * * *

2
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3GPP TS 24.008: "Mobile radio interface layer 3 specification; Core Network protocols; Stage 3".
[4]
3GPP TS 24.090: "Unstructured Supplementary Service Data; Stage 3".
[5]
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RFC 3261 (June 2002): "SIP: Session Initiation Protocol".
* * * End First Change * * * *

* * * Second  Change * * * *

6.2.1.2.2a
ICS UE CS Voice Session Termination without UE assisted T-ADS
If the ICS UE receives an I1 INVITE and it is determined that no I1 session exists for the Call-ID value, the ICS UE:

1)
shall store the information contained in the I1 INVITE message;

2)
shall initiate a call over CS bearer by sending a SETUP message to the MSC Server enhanced for ICS as specified in 3GPP TS 24.008 [3] with the Called Party Number information element is set to the IUA PSI DN;
3)
may indicate the From header value or a I1 session received indication to the user.

If the UE returns a I1 PROGRESS message, it shall:

1)
include the Call-ID header value as received in the corresponding I1 INVITE;

2)
add one to the Sequence-ID header value received in the corresponding I1 INVITE and include it;

3)
set the I1 Progress message's Reason field (per Figure 7.2A.1) to 183.
Editor’s note:
responses indicating an error are FFS.

Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.

If the user accepts the request, the UE returns an I1 SUCCESS message and it shall:

1)
include the Call-ID header value as received in the corresponding I1 INVITE;

Editor’s note:
if forking is supported then such can have impact on the call-ID

2)
add one to the Sequence-ID header value received in the corresponding I1 INVITE and include it.

Editor's Note:
include a B-Party URI header value set to a SIP or tel URI is FFS

Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.

Editor’s note:
For voice calls is there a need to include any SDP type of information, by the virtue of using I1 in the context of this contribution it can be implied that CS voice is being used.
6.2.1.2.2b
ICS UE CS Voice Session Termination with UE assisted T-ADS
If the ICS UE receives an I1 INVITE with a Replaces header field and it is determined that there is a SIP session being established for the Replaces header value (e.g., the Replaces header is set to a value identical to (or deduced from) the SIP session identifier in a previously received SIP INVITE), the ICS UE:

1)
shall interpret it as session control fallback from Gm to I1; and

2)
shall use the Replaces header value to correlate the I1 INVITE with the SIP INVITE prevously received, to get IUA PSI DN, the called party identity and the calling party identity. 
NOTE 1:
In this case, some headers (e.g. To, From, Privacy header) and IUA PSI DN can be omitted from the I1 INVITE, for the information can be get by the ICS UE from the correlated SIP INVITE.

Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.

Afterwards, the ICS UE shall behave as specified in 6.2.1.2.2a.
6.2.1.3
Detailed behaviour of SCC AS

6.2.1.3.1
SCC AS CS Voice Session Origination
Upon receiving an initial I1 INVITE from ICS UE via the I1 reference point, the SCC AS shall store the information in the I1 INVITE and allocate an IUA PSI DN. Then the SCC AS shall generate an I1 PROGRESS to the ICS UE as follows:

1)
include the stored Call-ID header value;

2)
add one to the stored Sequence-ID header value. Store and include the Sequence-ID header value;

3)
the IUA PSI DN set to the E.164 number allocated by the SCC AS itself; and

4)
the Progress reason set to Call progressing. 
Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.

Upon receiving the SIP 180 (Ringing) response, the SCC AS shall generate an I1 PROGRESS to ICS UE as follows:

1)
include the stored Call-ID header value;

2)
add one to the stored Sequence-ID header value from the UE. Store and include the Sequence-ID header value; and

3)
set the I1 Progress message message’s ID field (per Figure 7.2A.1) to 180. 

Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.

Upon receving a SIP ACK request (indicating receipt of CONNECT ACKNOWLEDGEMENT in the CS domain), the SCC AS shall generate an I1 SUCCESS to the ICS UE as follows:

1)
include the stored Call-ID header value;

2)
add one to the stored Sequence-ID header value. Store and include the Sequence-ID header value.

Editor's Note:
 have the B-Party URI header value set to the value of the P-Asserted-Identity header field in the received SIP 200 (OK) response is FFS.
Editor's Note:
 It is FFS whether more items are needed. The ordering of the parameters and how they are coded is FFS.
* * * End Second Change * * * *

* * * Third  Change * * * *

7.2
I1-protocol messages and functional definition
Editor’s note: This subclause lists a preliminary set of messages that are needed in order to implement the requirements. Whether these constitute a new protocol or are mapped into an existing protocol is for further study.

7.2.1
I1-protocol messages

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-Call establishment messages;

-
I1-Stable Call messages;

-
I1-Call clearing messages; 

-
I1-Error messages; and

-
I1- Supplementary Service -Invocation messages.
Editor’s note: a definition of the term stable call is FFS

Table 7.2.1
I1-protocol messages

	Message type
	Description and content
(subclause)

	Call establishment messages:
	

	
I1 Invite message
	

	
I1 Progress message
	

	
I1 Success message
	

	

	

	Stable Call messages:
	

	
I1 Refer message
	

	

	

	Call clearing messages:
	

	
I1 Bye message 
	

	
I1 Success message
	

	
 
	

	Error messages:
	

	
I1 Failure message
	

	

	

	Supplementary Service Invocation messages:
	

	
I1 Mid Call Request message
	

	
I1 Redirection message
	

	
I1 Notify message
	

	
	

	Other messages:
	


Editor’s note: it is FFS if an I1Cancel message would be needed in addition to the I1 Bye message.

7.2.1.1
Call establishment messages

The call establishment I1 messages can be sent either by the UE to the SCC AS or by the SCC AS to the UE.
I1 Invite message
The I1 Invite message is sent either by the calling UE to the SCC AS or by the SCC AS to the called UE to initiate call establishment.

I1 Progress message
The I1 Progress message is a general purpose provisional response, semantically similar to SIP1xx class responses. The binary Reason field value (per Figure 7.2A.1) corresponds with the received SIP 1xx response's numeric status-code value.






Editor’s note: depending on whether the transport-layer connection provides a reliable transport, the I1 Progress message with Progress reason set to Call progressing can quench the retransmissions of the I1 Invite messages. In case of forking, it is FFS if the SCC AS, upon receiving an I1-Invite message from the UE, responds with multiple I1 Progress messages with Progress reason set to Call progressing due to a forking. Each I1 Progress message with Progress reason set to Call progressing may result in a distinct call leg between the UE and the SCC AS, with a distinct call identifier for each call leg. 
I1Success message
The I1-Success message indicates that the action requested in the respective I1 message has been accomplished successfully.
The I1Success message:

-
is transmitted by the SCC AS to the calling UE to indicate that the call has been accepted; or 
-
is transmitted by the called UE to the SCC AS to indicate that the called UE has accepted the call. 
The Reason's corresponding to the I1 SUCCESS message are specified in Table 7.2A.1 and correspond with a SIP 2xx response's numeric status-code. 

Editor’s note: In case of forking, it is FFS if the SCC AS, upon receiving an I1-Setup request message from the UE may respond back to the UE with multiple I1-Setup-Complete final-response messages due to a forking of the original I1-Setup request message. Each I1-Setup-Complete final-response message returned to the UE may result in a distinct call leg with a distinct call identifier for each call leg. 
7.2.1.2 Stable call messages
I1- Refer message
The I1 Refer message is sent either by the UE to the SCC AS or by the SCC AS to the UE to indicate that the recipient of the I1-Refer message should contact the target identified in the I1-Refer message. 
Editor’s Note: Whether the I1-Refer request sent outside an existing call creates a call, and how is the sender of the I1-Refer request notified about the outcome of the referenced request is FFS. In addition, it may be useful to have some flows in order to determine e.g. whether this message is a stable call as well as a non call category message
7.2.1.3
Call clearing messages

I1-Bye message
The I1 Bye message:

-
is transmitted by the SCC AS to the UE to clear the call; or 
-
is transmitted by the UE to the SCC AS to clear the call

Editor’s Note: Whether an indication needs to be transmitted that the call has disconnected in response to a I1 Bye message and that the media and associated resources (if any) have been released, is FFS. 
7.2.1.4
Error messages

I1-Failure message
An I1-Failure response message is sent either by the UE to the SCC AS or by the SCC AS to the UE, to indicate that an error has occurred. The additional parameters included in the I1-Error message indicate the type of the error that has occurred. These are similar to SIP 4xx class failure messages.
7.2.1.5
Non-call related messages

Editor’s Note: The listing of the non-call related messages is FFS.
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 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.

I1 Notify message

The I1 Notify message may be used to notify the UE of 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

-
Notifications related to requests to join a Conference
7.2.2
I1 message structure and common field encoding
7.2.2.1
General
7.2.2.1.1
Message Header structure
The I1 message structure is shown in figure 7.2.2.1. Each I1 messages consists of two parts, i.e. the first part referred to as the I1 message common part and the second part consisting of zero or more I1 information elements. The I1 message common part is included in every I1 message. The I1 information elements that are included in an I1 message depend on a type of I1 message being sent. 

The text in this clause describes the content of the I1 message common part. The octet number 1 (shown at the top of the figure 7.2.2.1) is sent first followed by octet 2, 3, etc. Within each octet, the bit designated "bit 1" is transmitted first, followed by bits 2, 3, 4, etc.
	8
	7
	6
	5
	4
	3
	2
	1
	Octet

	Protocol version number
	Protocol identifier
	1

	Message type
	R
	Reason
	2

	Reason
	3

	Call-Identifier (Part-1)
	4

	Call-Identifier (Part-2)
	5

	Call-Identifier (Part-2)
	6

	Sequence-ID
	7

	
	
	

	
	

	Information element #1

	

	Information element #2
	



Figure 7.2.2.1 – I1 message structure

7.2.2.1.2
Protocol Version information
The first octet is divided into two four-bit subfields, i.e. the Protocol identifier and the Protocol version number. The Protocol identifier for I1 protocol is "0001" and indicates that the respective message, transported across the transport-layer connection, is an I1 protocol message. The Protocol version number indicates that this is the first version of this specification and the respective value of the Protocol version number subfield is "0001".

7.2.2.1.3
Message Type and Reason
The second octet and third consists of five-bit Message type field that identifies the type of the I1 message, while the ten-bit Reason fields provide additional information about the respective I1 message, i.e., Progress reason value, as specified in table 7.2.2.1. If the three-bit Message type parameter is set to "00000", it indicates that the Reason field is used. If the five-bit Message type parameter is not set to "00000", it indicates that the Reason field is not used and it shall be ignored. 

7.2.2.1.4
Call Identifier
The three octets (i.e. the octet number 4, 5, and 6) that follow the Reason type field contain the Call-Identifier field. The Call-Identifier field uniquely specify the call across all I1 interfaces (i.e. between the ICS AS and all ICS UEs connected to the ICS AS). The Call-Identifier field is divided into two subfields, i.e. the part-1 subfield consisting of one octet and the part-2 subfield consisting of two octets. The part 1 subfield is always filled by the UE, while the part-2 subfield is always filled by the ICS AS. The part-1 and part-2 subfields are analogous to the SIP tags inserted in the From and To header fields. The values of all "0" inserted in the octet 3 (i.e. in the Call-Identifier Part-1) indicates that the Call-Identifier (Part-1) subfield is empty (i.e. it has no value). Likewise, values of all "0" inserted in the octet 4 and 5 (i.e., in the Call-Identifier Part-2) indicates that the Call-Identifier Part-2 subfield is empty (i.e., it has no value). When the UE forwards the first I1 message pertaining to a call that is being established (e.g., an I1 Invite or an I1 Progress) to the ICS AS, the UE inserts a new value into the Call-Identifier (Part-1) subfield (i.e., a value that is currently not being unused). Likewise, when the ICS AS forwards the first I1 message pertaining to a call that is being established (e.g., an I1 Invite or an I1 Progress) to the UE, the ICS AS inserts a value into the part-2 subfield. When inserting a value into the Call-Identifier (Part-2) subfield, the ICS AS has to insure that the resulting Call-Identifier field is unique across all I1 interfaces. For example, the ICS AS, upon receiving the first I1 message from the ICS UE, may insert into the Call-Identifier (Part-2) subfield a value that it is currently using in some other calls, only if the resulting Call-Identifier field is unique across all I1 interfaces (i.e. between the ICS AS and all ICS UEs).  

Editor’s Note: It is FFS whether the Call-Identifier (Part-2) subfield needs two octets.

7.2.2.1.5
Sequence-ID
The Sequence-ID field value (i.e., the octet number 7) guarantees the proper ordering of the I1 message. The sender of the I1 message increments the Message sequence number value by one for each new I1 message forwarded to its peer. The sequence number value is expressible as an 8-bit unsigned integer. Once the count reaches the value of 2**8, it wraps around back to one.

Editor’s Note: It is FFS how long the Call-Identifier should be (i.e whether to use a single octet or if two octets are needed).
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7.2A
Messages

7.2A.1
General Messages

Table 7.2A.1/3GPP TS 24.294 summarizes the messages for I1.

Table 7.2A.1/3GPP TS 24.294: – General Message types

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

	I1 INVITE
	0x1
	0x000

	I1 BYE
	0x2
	0x000

	I1 REFER
	0x9
	0x000

	I1 PROGRESS
	0x00
	0x64 – 0xC7

	I1 SUCCESS
	0x00
	0xC8 – 0x12B

	I1 FAILURE
	0x00
	0x190 – 0x1F3


7.2A.2
I1 INVITE – ICS UE initiated

7.2A.2.1
General
This message is sent by the ICE UE to the network to establishment of a session. See table 7.2A.2.1/3GPP TS 24.294.

Message type:
I1 INVITE

Direction:


ICS UE to SCC AS

Table 7.2A.2.1/3GPP TS 24.294: I1 INVITE message content

	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message - INVITE
	M
	V
	2

	
	7.2.2.2.1.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	

	Message Sequence Number
	Sequence-Id
	M
	V
	1

	
	7.2.2.1.5
	
	
	

	To
	To
	M
	LV
	FFS

	
	7.2.2.2.2.3
	
	
	

	From
	From
	O
	LV
	FFS

	
	7.2.2.2.2.4
	
	
	


7.2A.2.2
Message Type

Identifies that the message is:
i)
an I1 INVITE.
7.2A.2.3
To

This information element shall be included, it identifies the logical identity of the recipient for the request according to the procedures specified in RFC 3261 [x].

Editors Note:
It is FFS how the To element is to be encoded.
7.2A.2.4
From

This information element shall be optionally included, it identifies the logical identity that the dialogue originates from according to the procedures specified in RFC 3261 [x]. 

Editors Note:
It is FFS how the From element is to be encoded.
7.2A.3
INVITE – SCC AS initiated

7.2A.3.1
General
This message is sent by the SCC AS to the ICS UE to establishment of a session. See table 7.2A.3.1/3GPP TS 24.294.

Message type:
I1 INVITE.
Direction:


SCC AS to ICS UE

Table 7.2A.3.1/3GPP TS 24.294: I1 INVITE message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message - INVITE
	M
	V
	2

	
	7.2.2.2.2.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	

	Message Sequence Number
	Sequence-Id
	M
	V
	1

	
	7.2.2.1.5
	
	
	

	From
	From
	M
	LV
	FFS

	
	7.2.2.2.3.3
	
	
	

	SCC AS PSI DN
	SCC AS PSI DN
	M
	LV
	3-15

	
	
	
	
	

	To
	To
	M
	LV
	FFS

	
	7.2.2.2.3.4
	
	
	


7.2A.3.2
Message Type

Identifies that the message is:
i)
an I1 INVITE.
7.2A.3.3
From

This information element shall be included; it identifies the logical identity that the dialogue originates from.  It is the same as that defined in RFC 3261 however no display name is included. 

Editors Note:
It is FFS how the From element is to be encoded.
7.2A.3.4
To

This information element shall be optionally included; it identifies the logical identity of the recipient for the request.  It is the same as that defined in RFC 3261. 

Editors Note:
It is FFS how the To element is to be encoded.

7.2A.3.5
SCC AS PSI DN

This information element shall be included; it uniquely identifies the SCC AS and session on that AS.  
7.2A.4
BYE – ICS UE initiated

7.2A.4.1

General
This message is sent by the ICS UE to the SCC AS to establishment of a session. See table 7.2A.4.1/3GPP TS 24.294.

Message type:
I1 BYE
Direction:


ICS UE to SCC AS

Table 7.2A.4.1/3GPP TS 24.294: I1 BYE message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message - BYE
	M
	V
	2

	
	7.2.2.2.4.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	


7.2A.4.2
Message Type

Identifies that the message is:
i)
an I1 BYE.
7.2A.5
BYE – SCC AS initiated

7.2A.5.1

General
This message is sent by the SCC AS to the ICS UE to establishm a session. See table 7.2A.5.1/3GPP TS 24.294.

Message type:
I1 BYE
Direction:


SCC AS to ICS UE

Table 7.2A.5.1/3GPP TS 24.294: I1 BYE message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message - BYE
	M
	V
	2

	
	7.2.2.2.5.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	


7.2A.5.2
Message Type

Identifies that the message is:
i)
an I1 BYE.
7.2A.6
I1 PROGRESS – ICS UE initiated

7.2A.6.1
General
This message is sent by the ICE UE to the network to establish of a session. See table 7.2A.6.1/3GPP TS 24.294.

Message type:
I1 PROGRESS
Direction:


ICS UE to SCC AS

Table 7.2A.6.1/3GPP TS 24.294: I1 PROGRESS message content

	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message – PROGRESS
	M
	V
	2

	
	7.2.2.2.6.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	

	Message Sequence Number
	Sequence-Id
	M
	V
	1

	
	7.2.2.1.5
	
	
	


7.2A.6.2
Message Type

Identifies that the message is

i)
an I1 PROGRESS.
7.2A.7
I1 PROGRESS – SCC AS initiated

7.2A.7.1
General
This message is sent by the SCC AS to the ICS UE to establish of a session. See table 7.2.2.3.3.1/3GPP TS 24.294.

Message type:
I1 PROGRESS
Direction:


SCC AS to ICS UE

Table 7.2A.3.1/3GPP TS 24.294: I1 PROGRESS message content
	Information element
	Type/Reference
	Presence
	Format
	Length

	Protocol Information
	Protocol Information
	M
	V
	1

	
	7.2.2.1.2
	
	
	

	Message Type
	Request Message - PROGRESS
	M
	V
	2

	
	7.2.2.2.7.2
	
	
	

	CallID
	Call-Id
	M
	V
	2

	
	7.2.2.1.4
	
	
	

	Message Sequence Number
	Sequence-Id
	M
	V
	1

	
	7.2.2.1.5
	
	
	

	SCC AS PSI DN
	SCC AS PSI DN
	M
	LV
	??

	
	TBD
	
	
	


7.2A2.7.2
Message Type

Identifies that the message is:
i)
an I1 PROGRESS.
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