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Introduction

TSG RAN has addressed the issue of handling of early mobiles, in terms of how to cope with the expected case of facing terminals that fail to function properly in some cases. This is expected to be the case due to the large number of parameter combinations and features not available for testing at the time of network launch by several operators.

As indicated in [1] there were basically 3 candidate methods identified. In order for TSG RAN to be able to proceed with the method that can help to separate faulty UEs from the non-faulty ones (including ones based on 09/02 or earlier RRC version), the TSG SA WG2 needs to address the necessary work split between CN and RAN for the provision of the IMEI-SV related information or IMEI-SV itself (as expressed in [1] “IMEI-SV solution to the CN, with an indication to the RAN; indication may be derived from IMEI-SV or may be IMEI-SV itself”).

In this contribution the issues related to the IMEI-SV solution to the CN will be discussed and guidance to TSG RAN and TSG CN is suggested in the conclusions.

Discussion

The two alternatives were described in [2] as follows with pros and cons listed:

· IMEI-SV to RAN (existing procedure to CN, new procedure to provide IMEI-SV to RAN. Giving UTRAN access to the IMEI-SV (which is currently not available))

Pros:

· No changes are required to the UEs

· Offers method to provide special handling at many different granularities

Con:

· Changes needed in UTRAN

· UTRAN vendor can hide special behaviour for commercial advantage

·  Additional database is required in RNC to map from IMEI-SV to fault handling

· Changes required to CN to provide smooth handling of early mobiles

· “Transparent IMEI-SV” transmission from UE to RNC via CN requires additional procedures in order to cover also the fault cases at CN side. 

· IMEI-SV bitmap to RAN (existing procedure to CN, new procedure to provide ‘bitmap’ to RAN)

· Giving UTRAN access to a bitmap of known faults provides the UTRAN with sufficient information to provide specific handling of known UE problems by the UTRAN

Pros: 

· No changes are required to the UEs

· Offers method to provide special handling at many different granularities

· Associated special behaviour required to handle mobile fault has to be public before special handling bit would be allocated

· Faults considered by CN are transparent to UTRAN (not mentioned in [2])

Con:

· Changes needed in UTRAN

· Database required in CN to map from IMEI-SV to mobile fault

The underlined advantage in the bitmap approach is the most important aspect to consider. With the IMEI-SV only approach, there is easily outcome that there would be many UEs released that do not comply with the specifications when more advanced features are used (which perhaps are not available immediately in the network roll-out) and thus once these features are turned on, then each UE vendor would provide separate requirements for the specific behaviour directly to all network vendors. As this would be done without coordination in a public forum, the worst case scenario would be one vendor requesting that only certain signalling order to be used while other requires totally opposite. And at the end the changes, which may look upon request very small changes, in a case of multivendor networks may cause very difficult compatibility problems.

 The need for public discussion and resulting open 3GPP documentation is expected to increase the threshold putting erroneous terminals in the market and will ensure quality approach to the justified means in the network side.

From CN domain point of view there exists several possible places where the CN could derive the bit map from the non-access stratum signalling received from the UE and thus

The CN WG4 should investigate the suitable solution from CN point of view for provision of the bitmap to UTRAN.

The requirement for the CN is basically that CN should be able to give UTRAN the related bitmap in the following cases:

· In connection with the access to the network (both CS and PS domains)

· In connection with the change of UTRAN (network sharing cases)

· In connection with the handover from GERAN to UTRAN

Conclusions

The proposed conclusions are: In order to ensure effective handling of possible faulty terminals in the UTRAN also in the future, the following is suggested for the work share between RAN and CN.

· The CN domain shall contain the functionality to provide a bit map of “known faults impacting UTRAN” to RAN, derived from the IMEI-SV given by the UE to the CN.

· UTRAN side shall receive such a bit map and to take necessary actions based on the fault indications.

It should be noted that there is separate discussions specific for TSG RAN, where method to allow indicate a UE version that has corrected a typical error (contained typically in the spec rather than individual implementation) is proposed. The solution discussed in this paper should be seen as enhanced solution as this enables to separate between correctly working and non-correct UEs and not only to differentiate between full UE population and UEs that have specific fixes implemented. 

It is proposed to draft a LS to TSG RAN WG3 on the issue, CC to other TSG RAN WGs and TSG RAN Plenary to allow timely progress on this matter. Also, TSG CN WG4 should be informed of the needed CN functionality.
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Annex A: Example use case of bit map.

This example shows one case when this solution could be used. The example shown could be given with respect to any feature that is not present in the first phase networks.

An operator has launched the network for FDD and has a UE population of x millions. Then after some years the operator starts to consider using the TDD band for the mobiles that have the capability. The operator then intends to turn on some sites with TDD technology once the 50% of the UE population supports TDD. 

When the day comes to switch TDD sites on, it is detected that 10% of the TDD capable terminals fail with the FDD to TDD handover process which has not been possible to test earlier.

The issue is raised in the 3GPP (TSG RAN as this is a RAN related error case) and it is agreed that for the types of UEs having the problem there is the bit related to TDD operation (or FDD to TDD handover) is set to invalid position. The CN element(s) receiving the IMEI-SV and creating the bit map (database is used in CN to map from IMEI-SV to mobile fault) shall then provide the RAN with the bit set for invalid position. 

The operator is now able to turn on the feature and based on the bit map info, those 10% of the terminals are parameterised so that they never handover to TDD cells. 

Note that this solution is rather extreme, it is foreseen that once the reason for not coping with a particular feature is explained by the UE vendor, there is expected to be often way to parameterise the feature in such a way that it works. Then the bitmap indicates the need for such a specific parameterisation.

