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This is a complementary document to S2-080xyz and shows how I1 might look.  They have been provided for illustrative purpose to show that existing information flows in SA2 are sufficient from a stage 2 perspective.  It must be noted that this protocol decision is only within the scope of CT1 but this document is presented to show that the development of I1 can be made much easier and leverage other ICS Centralised Services work such as the protocol mapping for Enhanced MSC for ICS services.
 Appendix – Example information flows

These information flows are here just for an illustrative purpose.
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Figure  Call set-up Non Enhanced MSC server

1) UE sends I1 USSD Set-up to network containing B number.

2)

Network responds with Call proceeding containing a RUA PSI which in

3)

UE sends set-up using normal CS signalling to set-up the bearer using the number received in the Call Proceeding message

4)
MSC Server constructs an IAM and sends it with the RUA PSI number
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Figure 2 - Lack of Gm notification with no MSC server enhanced for ICS

1) UE discovers lack of Gm

2) UE sends a USSD Message containing a CS Attach

3) ICS Detects the USSD contains a CS Attach and marks the UE as not having any Gm capability in the T-ADS

4) Any session control signalling will now take place over I1
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Figure 3  - MT call with non enhanced MSC server

1. An incoming SIP INVITE is received at the S-CSCF of the UE B.

2. The S-CSCF executes terminating initial filter criteria and forwards the INVITE to the ICS AS.
3. The ICS AS terminates the session from the A-party and performs terminating access domain selection to select a contact address for the chosen access network amongst the registered contact addresses for the ICS User. The ICS AS chooses the CS access network for the setup of the media.  The TADs also knows that the UE has no Gm and no Enhanced MSC so chooses I1 to set-up the call.

4. The ICS AS sends a Set-up message tunnelled in USSD containing the IUA PSI DN to the UE over the I1 reference point. 

5.
The ICS UE A responds back with a Call proceeding message tunnelled in USSD

6
The ICS UE A uses standard CS originating procedures to establish a CS Bearer Control Signalling Path with the IUA of the ICS AS by sending a SETUP message to the MSC Server containing the IUA PSI DN
7
The MSC Server sends the INVITE using the IUA PSI DN to an S-CSCF.

8 The S-CSCF carries out standard processing of originating initial filter criteria and sends the INVITE to the ICS AS. 

9 The IUA of the ICS AS invokes a B2BUA, terminating the UE Leg.  The IUA correlates the CS Bearer Control Signalling Session with the Service Control Signalling Session in step 2 using the IUA PSI

10 The session and bearer set-up is completed.

Example message structures

USSD message

L3 Message (tx-pdu):  1b 7b 1c 1c a1 1a 02 01 01 02 01 3b 30 12 04 01 0f 04 0d aa d1 0d 16 53 d9 66 35 55 cd 26 1b 01 7f 01 00 

    Transaction: 1 (initiating) Call independent supplementary services (3b): Register 

        Facility: (as per GSM 04.80) 

            a1 1a 02 01 01 02 01 3b 30 12 04 01 0f 04 0d aa d1 0d 16 53 d9 66 35 55 cd 26 1b 01 

            Invoke component, length = 26 

              Invoke ID (len 1):  

                01 

              Linked ID component omitted 

              Operation Code (len 1):  

                ProcessUnstructuredSS-Request (0x3b) 

              Parameters (len 18):  

                  Process Unstructured SS Request 

                  USSD Data coding Scheme (7 bit): (0x0f) 

                  USSD Data: *#701*635*562#

Setup
18 bytes example

L3 Message (tx-pdu):  03 45 04 06 60 04 05 02 00 81 5e 06 81 15 59 98 45 15 

    Transaction: 0 (initiating) Seq=1 Call control type (05): Setup 

        Bearer capability: 06 octets 

          Octet 3: (0x60) 

            Information transfer capability:speech 

            Transfer mode = circuit mode 

            Coding standard = GSM 

          Voice codec preference, with highest preference first 

          Octet 3a: (0x04) 

            GSM full rate speech version 3 

            CTM: 0 

          Octet 3b: (0x05) 

            GSM half rate speech version 3 

          Octet 3c: (0x02) 

            GSM full rate speech version 2 

          Octet 3d: (0x00) 

            GSM full rate speech version 1 

          Octet 3e: (0x81) 

            GSM half rate speech version 1 

        Called party BCD number: 

            Number type:Unknown 

            Numbering plan:ISDN/teleophony numbering plan 

            Number: 5195895451 

L3 Message (RX-PDU):  83 02 81 

    Transaction: 0 (responding) Call control type (02): Call proceeding 

        Call priority: 1 (call priority level 4) 

L3 Message (RX-PDU):  83 03 02 e2 88 

    Transaction: 0 (responding) Call control type (03): Progress 

        Progress indicator: 

            Coding:Standard defined for GSM PLMNs 

            Location:Public network serving the local user 

            Progress desc.:In band information or appropriate pattern now available 

L3 Message (RX-PDU):  83 01 1e 02 e2 88 

    Transaction: 0 (responding) Call control type (01): Alerting 

        Progress indicator: 

            Coding:Standard defined for GSM PLMNs 

            Location:Public network serving the local user 

            Progress desc.:In band information or appropriate pattern now available

Appendix A – Need for I1

Cell Dimensioning

Cells are traditionally dimensioned for voice traffic were GPRS channels are preempted by voice under load conditions.  In case Gm is used for control there will be situations in busy hour when Gm availability will be reduced.

GPRS roaming

Even though roaming agreements exist a number of problems can occur

a) PLMN selection tables in the UE are configured for voice roaming agreements, thus when you roam even though the HPLMN has GPRS roaming with one operator it may not have it with all operators especially ones configured in the PLMN selection lists.

Ramifications
:
That all PLMN lists are changed 

The operator now needs to manage 2 sets of different PLMN tables.

SOR needs to be deployed to steer the user to the correct network based on subscription, UE capabilities???
Additional files need to be included in the USIM to cater for data service roaming

b) DTM is not always supported
c) UTRAN is not supported worldwide.

d) CAMEL is not necessary deployed in all PLMNs and the likely hood of CAMEL and GPRS being available in the same VPLMN could be lower.

Customer experience

Customers traditionally use a core set of services one of them being call waiting.  The inability to use call waiting at all if no UTRAN or DTM capability exists will be very frustrating to the user.
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