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Abstract: This discussion paper re-visits the postponed papers on I1-Roaming presented at CT1#65 which recommended modifications to the ICS MO (TS 24.286) and TS 24.292 to allow the control of I1 to be on a per-PLMN basis. In the light of discussions that have occurred in Stage 2 and changes that have been made to TS 23.292 in S2-103203, it appears that such functionality is not required. This paper discusses how I1-Roaming can be achieved through UE implementation and requires no need for any standardisation.
DESCRIPTION:
During CT1#65, papers C1-102862, C1-102863 and C1-102864 were postponed due to a number of concerns. The papers were recommending the change to the ICS MO to allow the specification of a list of PLMNs where the UE should use I1. The concerns were:

· Solution was over-engineered.

· Solution would require the operator to update all MOs for all UEs when a new roaming agreement was made where I1 should be enabled.

· No per-PLMN configuration exists for other features for example, voice domain selection between IMS and CS where the UE attempts the attach and if this fails or IMS is not supported in the PLMN, the UE may select to the CS domain.
Some companies preferred a “trial and error” approach where the UE, where the UE attempted I1 and if it received an error would not try I1 in that PLMN again until a later time defined by implementation.
Note: Overall I1 functionality is enabled through use of the I1_Capabilities_Enabled flag in TS 24.286.
During the SA2-79e meeting, clarifications were made to TS 23.292 in S2-103203. In particular, the UE requirements for the use of I1 now read:

The ICS UE may support the I1 reference point (as defined in clause 5.4.1). If the ICS UE supports the I1 reference point, it shall be used only when:
-
the home operator has preconfigured it to be used; and

-
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).

Otherwise, the Gm reference point or standard CS procedures shall be used.
The above text does not indicate the need for control of I1 to be on a per-PLMN or per-MSC basis. 

The I1 protocol is uniquely identified in USSD by the specification of a new CBS Data Coding Scheme in TS 23.038. Bits 7 to 4 are set to 1101 to indicate the I1 protocol (see Annex).

If the MSC does not understand the alphabet encoding scheme, it returns an “unknown alphabet” USSD error as described in TS 24.080. If the MSC does not yet provide the I1 facility, then the “facility not supported” error is returned. If the MSC cannot process the I1 message at this time due to an ongoing USSD transaction, it returns “ussd busy” (see Annex).

PROPOSAL:
A UE should implement a “trial and error” approach when attempting to use I1. If the network returns the “unknown alphabet” or “facility not supported” errors, it should be up to the UE implementation when to retry the I1 message again. Such errors could indicate that either a software upgraded is required to the MSC or specific configuration at the MSC needs to be used to enable I1 functionality. 

If the UE received a “USSD busy” error, it would be an indication that I1 should still be tried. 

Another approach could be that the Management Object may be dynamically updated to set the “I1_Capabilities_Enabled” flag when the HPLMN detects that the UE has registered in a new PLMN where I1 is now supported, though the mechanism for achieving this would be out of scope of standardisation.

Therefore, this paper recommends that CT1 provides no standardisation for “I1 Roaming” and recommends that this should be solved through implementation.

ANNEX:

TS 24.038:

5         CBS Data Coding Scheme
The CBS Data Coding Scheme indicates the intended handling of the message at the MS, the character set/coding, and the language (when applicable). Any reserved codings shall be assumed to be the GSM 7 bit default alphabet (the same as codepoint 00001111) by a receiving entity. The octet is used according to a coding group which is indicated in bits 7..4. The octet is then coded as follows:
	Coding Group
Bits

7..4
	Use of bits 3..0


………………
………………..

	1101
	I1 protocol message defined in 3GPP TS 24.294 [19]


TS 24.080:

4.3.2.14          facilityNotSupported
This error is returned by the network receiving a request about a facility which is not supported in the PLMN.
4.3.2.22          ussd-Busy
This error is returned by the MS to the network when the MS is not able to process the unstructured supplementary service data operation due to an on-going MMI input of the user or an already existing call independent supplementary service transaction.
4.3.2.23          unknownAlphabet
This error is returned by the MS or the network when the alphabet/language used for the unstructured supplementary service data operation is not known by the network or the MS.


















































































































































































































































































































