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Abstract of the contribution: Discusses the problem of how the ICS UE selects between using Gm, I1 or using an MSC Server enhanced for ICS, for originating a session with CS media, and proposes some solutions. 
1. Introduction
This paper discusses the case of an ICS user, using an ICS UE that is attached to GERAN or UTRAN with “IMS voice over PS Session Supported Indication” set to “no”, registered in the IMS, when an originating non-emergency voice session is to be set up.
In this case, the ICS UE is required to use one of the “Originating sessions that use CS media” procedures. The question is which one… 
2. Problem description
In the above-mentioned case, the UE can perform one of the 3 following actions, which will result in one out of 4 potential procedures specified in TS 23.292:
-
“Origination with CS media using the Gm reference point” (§7.3.2.2.4) ; in the following we call this “Gm origination”

-
always permitted:

-
possible only when:

a)
the UE is attached to UTRAN and has Gm connectivity to the IMS; or
b)
the UE supports DTM, is under DTM-enabled GERAN coverage and has Gm connectivity to the IMS.

-
“Origination with CS media when using I1” (§7.3.2.2.2); in the following we call this “I1 origination”
-
permitted only when:
c)
the home operator has preconfigured it to be used; and
d)
use of the Gm reference point is not possible due to the PS network not being available (e.g. due to the ICS UE camping on a GERAN with no DTM available).
-
possible only when:

e)
the UE supports I1; and
f)
the SCC AS supports I1.

-
CS call setup: 
-
permitted only when:

g)
the ICS User dials an E.164 number, a Tel URI or a SIP-URI user=phone, and the exchange of additional SIP parameters is not required
-
always possible, but:

-
if the MSC Server is enhanced for ICS, this will result in “Originations with CS media when not using I1” (§7.3.2.2.3), where the MSC Server interworks the CS call setup to I2.

- 
otherwise, this will result in “Origination when using an MSC Server” (§7.3.2.1.3), where IN redirection has to be used.

The following above-mentioned conditions can be determined by the UE:
c, e, g:
obviously

a, b, d:
because the UE can attempt IMS registration to verify Gm connectivity to the IMS, knows its Gm capability and is informed by the GERAN cell of the support of DTM by GERAN (when under GERAN coverage).

f:
we may assume that when the home operator has preconfigured I1 to be used, the SCC AS supports I1
However, the UE does not know whether it is served by an MSC Server enhanced for ICS. The UE even less knows if IN triggers would allow re-routing to the IMS in case the MSC is not enhanced for ICS!
The following table analyzes the possible cases according to conditions a to g:

	
	Gm available (a/b/d)
	I1 available (c/e/f)
	Phone number (g)
	Possible UE actions

	Case 1
	YES
	YES/NO
	YES
	Gm 

CS setup 

	Case 2
	YES
	YES/NO
	NO
	Gm

	Case 3
	NO
	YES
	YES
	I1

CS setup

	Case 4
	NO
	YES
	NO
	I1

	Case 5
	NO
	NO
	YES
	CS setup

	Case 6
	NO
	NO
	NO
	Not achievable – UE has to fallback to Case 5


We can see that there are two cases where the UE has to decide between two possible actions:

· Case 3: this is the case where the UE supports I1, has been pre-configured to use it, and Gm is not available. In this case, an I1 origination would always work. However, the CS setup would result in a degraded user experience if the MSC is not an MSC enhanced for ICS and IN re-routing is not possible (e.g. because the HPLMN does not have a CAMEL agreement with the VPLMN). In consequence, a sensible implementation would direct the UE to use I1 origination in this case.

· Case 1: in this case, 

-
The CS setup leads to the same risk as above: a degraded user experience if the MSC is not an MSC enhanced for ICS and IN re-routing is not possible (e.g. because the HPLMN does not have a CAMEL agreement with the VPLMN)

-
The Gm origination would always work but has two drawbacks:
D1:
the session establishment delay is longer than with a CS setup interworked to I2. Considering that in this case the exchange of SIP parameters is not required, the use of Gm does not bring any benefit compared to I2, so if the MSC Server is enhanced for ICS, the UE has used a sub-optimal procedure.

D2:
if the UE is attached to UTRAN and originates a session with Gm, it may be handed over to GERAN after the session establishment. However, if DTM is not supported by GERAN or by the UE, the use of Gm will not be possible after the HO. So, if I1 is not available (e.g. because the UE does not support it or has been configured not to use it), then the session control will be lost after the HO to GERAN.
While D1 is just an optimization issue, D2 is critical because it means that HO to 2G leads to call failure.
We can conclude from this that in Case 1, it is not possible to determine the best action of the UE between CS setup and Gm origination, without knowing:
-
Whether the MSC Server is enhanced for ICS, and if not, whether a Camel roaming agreement is in place
-
For a case of a DTM-enabled UE attached to UTRAN, whether the UE risks to be handed over to GERAN not supporting DTM

It is to be noted that the UE does not have any of the above information.
We can then split Case 1 into different sub-cases depending on these parameters:

-
For a UE that does not support DTM, attached to UTRAN:
	
	MSC enhanced for ICS
	Camel possible
	Possible UE actions

	Case 1.1
	YES
	YES/NO
	CS setup is better because D1 and D2 can be avoided.

	Case 1.2
	NO
	YES
	CS setup has the drawbacks inherent in to use of IN re-routing for ICS

Gm origination has the drawbacks D1 and D2
( it is a matter of policy which drawbacks are more acceptable

	Case 1.3
	NO
	NO
	CS setup would lead to call control and services managed by MSC instead of IMS

Gm origination has the drawbacks D1 and D2
( it is a matter of policy which drawbacks are more acceptable


-
For a UE that supports DTM, attached to UTRAN:

	
	MSC enhanced for ICS
	Camel possible
	GERAN supports DTM
	Possible UE actions

	Case 1.4
	YES
	YES/NO
	YES
	CS setup is slightly better because D1 can be avoided.

	Case 1.5
	YES
	YES/NO
	NO
	CS setup is better because D1 and D2 can be avoided.

	Case 1.6
	NO
	YES
	YES
	CS setup has the drawbacks inherent in to use of IN re-routing for ICS

Gm origination has the drawback D1
( Gm origination is better

	Case 1.7
	NO
	YES
	NO
	CS setup has the drawbacks inherent in to use of IN re-routing for ICS

Gm origination has the drawbacks D1 and D2
( it is a matter of policy which drawbacks are more acceptable

	Case 1.8
	NO
	NO
	YES
	CS setup would lead to call control and services managed by MSC instead of IMS

Gm origination has the drawbacks D1
( Gm origination should be used

	Case 1.9
	NO
	NO
	NO
	CS setup would lead to call control and services managed by MSC instead of IMS

Gm origination has the drawbacks D1 and D2
( it is a matter of policy which drawbacks are more acceptable


-
For a UE that supports DTM, attached to GERAN: we are in case 1, so GERAN supports DTM.
	
	MSC enhanced for ICS
	Camel possible
	Possible UE actions

	Case 1.10
	YES
	YES/NO
	CS setup is better because D1 can be avoided.

	Case 1.11
	NO
	YES
	CS setup has the drawbacks inherent in to use of IN re-routing for ICS

Gm origination has the drawback D1
( Gm origination should be used

	Case 1.12
	NO
	NO
	CS setup would lead to call control and services managed by MSC instead of IMS

Gm origination has the drawback D1
( Gm origination should be used


As we can see, knowing whether the MSC is enhanced for ICS, whether Camel re-routing is possible, and whether GERAN supports DTM (for a DTM-enabled UE attached to UTRAN), would permit the UE to chose the best action in most cases. 
However, there are still sub-cases 1.2, 1.3, 1.7 and 1.9 where there is no clear advantage between CS setup and Gm origination, and the decision is a matter of policy.

3. Possible solutions
Two approaches can then be considered in order to ensure that the UE always takes the best action in Case 1:
Solution 1:
Providing the UE with:


-
indication whether the MSC Server is enhanced for ICS

-
indication whether IN re-routing is possible (only needed when the above indication is negative)

-
indication whether the UE may be handed over to a non DTM-enabled GERAN (only needed for a DTM UE attached to UTRAN)
-
an operator policy for decision between Gm origination and CS setup for sub-cases 1.2, 1.3, 1.7 and 1.9
Solution 2:
Just providing the UE with an operator policy for decision between Gm origination and CS setup in Cases 1. This operator policy would be provided by the HPLMN, taking the following information into account:
-
whether the MSC Server is enhanced for ICS; such indication can be either:

-
passed from VPLMN to HPLMN, or 
-
pre-configured in the HPLMN for each PLMN the HPLMN has a roaming agreement with, if the VPLMN configuration is homogeneous.

-
whether IN re-routing is possible: this can be pre-configured in the HPLMN for each PLMN the HPLMN has a roaming agreement with

-
indication whether the UE may be handed over to a non DTM-enabled GERAN: this can be pre-configured in the HPLMN for each PLMN the HPLMN has a roaming agreement with, depending on whether the given PLMN has GERAN and whether this GERAN supports DTM.

4. Conclusion
Both solutions require some operator policy to be passed from the HPLMN to the UE.
Solution 1 requires in addition that 3 indications be passed to the UE.

Solution 2 does not need some extra exchange of information, except to address the case of VPLMN that have only enhanced part of their MSC (Servers) with ICS.

Consequently, Solution 2 is the simplest solution, and the authors propose to implement it in the specification with the CR in S2-110691.
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