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Introduction

Per TR 23.892 one can see many information flows for Mobile Terminated call using I1 with the recommendation being "using I1 in conjunction with normal call set-up procedures" per S2-080622 (Marina del ray).  However looking back at this paper and the decisions made there would seem to be a number of issues that were missed.

Discussion

ICS is about providing a user with service hosting in IMS domain.  The service experience should be consistent if the user has only a PS bearer, PS session / CS bearer (Gm) or CS session /.bearer (I1).  This means that if the subscriber if offered SIP capabilities such as multiple Public User IDs (SIP / TEL URIs) the subscriber should be shielded from the underlying transport.  The service should be transport agnostic as much as possible.

Non S2-080622 issues
Taking the above into account when both I1 and bearer set-up are performed at the same time some additional issues that those raised in S2-080622 can be identified.

Out of sequence signalling problem

There is no guarantee that the I1 message will reach the UE before the Set-up message.  It is not necessary true that both SCCP and TUP based messages will take the same signaling path.   This gives rise to 2 issues

Out of sequence signalling solution

UE Implementation

Given that I1 is optional the UE needs to know if it receives a Set-up if an I1 message was sent, else the UE needs to wait a period of time before alerting the user.  This has the affect that every call that does not use I1 needs to be delayed incase I1 is to be received.  This delay could be a user interface "alerting" delay however that affects the users experience.

Explicit response from UE
Out of sequence signaling problem could be resolved by waiting for waiting for the I1 acknowledgement to come back (see Figure 1) the inclusion of 4a.
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Figure 1 – Extended I1

4a) provides a positive acknowledgement to the ICS AS that the I1 message was received.  However there are disadvantages:

a) The time to hold the call at the ICS AS has increased, from I1(operation 4) to 3I1 (operation 4,4a and 5,6,7) (taking simplistic approach that I1 time is same as call set-up time).

b) Probably requires 2 pages to UE.  Each page could take up to 15 seconds – see Figure 2.
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Figure 2 – Double Page example

Figure 2 shows how double paging may occur. When USSD comes in a page request will be made resulting the UE going in dedicated mode and having assigned an SDCCH.  Over this signalling channel the USSD will be sent and ack received.  Now after receiving the ack the MSC will probably more than likely want to release the connection unless the USSD ack can reach the ICS AS per 4a) in Figure 1 and the IAM come back.  If the IAM does come back before the Release in Figure 2 is performed a Set-up can be send over the SDCCH.  Else another Page, Random Access etc has to be performed.
Alternative Problems

If I1 message is lost what is the behaviour of the AS and UE.  Does normal call set-up continue?  If so why was I1 used in the first instance?  As identified in the discussion the user should be presented with an IMS experience and this is not the case.

S2-80622 issues
Charging

The paper identifies that charging is a problem, but it would seem that the paper was actually discussing billing as it takes about operators charging for originating calls etc

" Nowadays in CS domain most operators only charge the originating calls, and the roaming for the terminating calls if any. Few operators also charge the terminating calls, but in a different tariff than the originating calls. Using CS origination procedure will impact the existing charging pattern in CS domain, as it replaces the UE terminating call with an UE originating call. Even more it can impact the accounting agreement between operators, since the B-party can be in a visited CS network."

Charging is about the creation of charging records, CDRs and the specifications are written to ensure that CDRs are generated with such detail and flexibility to allow operators to use many billing models.

CDRs are traditionally generated in number of nodes in the network for both internal reconcillation and external with roaming partners.  In fact if a UE performs a MO call for MT operation it will generate a CDR indicating the dialed digits, a RUA PSI.  The roaming network will not know probably what this number is but will charge the roaming partner accordingly.    The impact on the user is more an intra-operator issue as the billing system needs to determine when a MO call is really a MT call.  The other charging issue that was raised was inter-operator accounting, Below is a simple diagram that represents the use of the MT procedure per TR conclusion (Flow 1) and the proposal to use MO procedures (Flow2) to address the inter-operator issue.
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Note:
11 and 12 identify demarcation zones between the operators on the left and right and the international transit network in-between.

TSC
Transit Switching centre

DISC
Digital International switch centre

MGW
Media Gateway
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PSI Pool size

It was stated that the pool size of the PSIs would increase if I1 used a similar method to Gm solution.  No assumptions where given to back up this statement.   One would assume that the preferred method of communication is via Gm, assuming if this true one would hope that all UEs then use Gm and thus any PSI Pool size would be dimensioned according to this.  However if the traffic mix is assumed to include some I1 subscribers then the pool size would be different.  Its not totally clear what the paper was trying to identify here if the PSI Pool size is a problem or not.  In addition the pool size for MT operation would be a function of

· Busy Hour Call Attempts for MT

· Holding time for the PSI number (time to deliver, time to receive back and some quarantine time e.g. similar to MSRN)

Proposal
To align I1 procedures with that of Gm in that when a MT call is to be delivered to use MO procedures to retrieve the bearer leg.  See S2-080xyz – RICKYS MT DOCUMENT
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