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Introduction

The handling of early UEs has been under discussion for quite some time at various RAN and SA groups. In order protect network capacity and functionality against faulty UE implementations, it has been agreed that information about UE faults should be made available to the RNC via the Iu interface. This information can be either the IMEI-SV or a bitmap indicating specific terminal behaviour.

For the IMEI-SV solution, the CN would request the IMEI-SV from the UE and would forward it to the UTRAN in an appropriate RANAP message. The UTRAN would then have to figure out UE specific behaviour from the received IMEI-SV.

For the bitmap solution, the CN would request the IMEI-SV from the UE and would map it to a bitmap indicating UE specific behaviour. If the bitmap is not empty, the CN would then forward it to the UTRAN in an appropriate RANAP message. The bitmap would be empty in all cases when the UE does not require any specific handling from the network. 

This document discusses the process in 3GPP to handle UE faults, and is to a large extent applicable to both types of solution.
1 List of requirements and assumptions

There are a number of requirements and assumptions, which are both valid for IMEISV and bitmap solutions on Iu interface:

· The handling of a specific UE faults should not impact the Core Network implementation (for UE faults related to RAN) and the CN protocols i.e. the CN should provide containers for information that is obtained from a database. The database is under the operator responsibility (e.g. O&M). As a consequence, once the signaling has been put in place, UE faults should affect only TSG RAN and UTRAN implementations.

· Handling of UE faults should be decoupled i.e. faults should be treated individually

· The handling of UE faults should be treated like other corrections of the standard and follow the same procedures

· The process should allow to handle a UE fault as fast as possible, while ensuring that the correction is adequate.

2 Documentation structure for Early UE handling

It has already been approved to have two Technical Reports to cover for Early UE. These two TRs are under RAN WG2, although this is in fact a joint responsibility with RANWG1, similarly to 25.306 on UE capability.

· 25.994 Measures employed by the UMTS Radio Access Network (UTRAN) to overcome early User Equipment (UE) implementation faults
· 25.995 Measures employed by the UMTS Radio Access Network (RAN) to cater for legacy User Equipment (UE) which conforms to superseded versions of the RAN interface specification
Signaling will be defined to transfer the information on the network interfaces i.e. the Iu interface, and the other CN interfaces (E interface, etc). This will be part of the Core Technical Specifications, whereas the actual description of the UE faults will be defined in the TRs. One question is on which release should support the signaling. One possibility is release 5. This should be discussed.

The signaling will provide for one (or several, this is under discussion in SA2) containers. There are small variants depending on the Iu solution:

· The container contains the IMEISV

· The container contains a bit string

Whatever the solution, the container will refer to the TRs for the interpretation of the container. Sentences could be:

· IMEISV: “the UE behaves according to the information captured in TRs 25.994 and 25.995.”

· Bitmap: “bits are numbered 1 to n… The definition of the bits is defined in TRs 25.994 and 25.995.”

Since most errors are on the radio interface, this means that RAN WG3 and CN should not be impacted when a new problem is solved using the Iu information.

In addition, it should be noted that in many cases, the handling of a faulty UE or UEs implementing a previous version of the specifications may not need any signaling on the Iu interface i.e. one of the TRs will contain the information to be applied by the network, and this will be applied to all UEs.

3 Procedures in 3GPP

Current 3GPP procedures should be applied. The handling should be decided on an ad-hoc basis, and the 3GPP rules already allow for a lot of flexibility on how a CR can be handled and approved:

· relying on normal meetings

· the Chairman can call for ad-hoc meetings

· e-mail discussion and approval

This is valid for both WG and TSG level.

Consensus should be followed, and voting should be exceptional i.e. never automatic (hasty), and only when discussions have been exhausted and no resolution can take place.

The handling of Early UE faults should be mainly in RAN WG1 and RAN WG2, but RAN WG3 and RAN WG4 may be involved also. However, no activity in T1 should be necessary, since T1 test specifications describe the testing for the latest version of the specifications (this does not preclude testing in live networks of the solutions, which is highly recommended when possible). Once the signaling is in place, the issues can be handled directly in RAN, without waiting for SA or CN.

In all cases, it seems that based on experience, offline discussions may happen prior to the actual submission in 3GPP, in order to speed up the resolution and also to ensure that the problem gets recognized by a sufficient number of experts within companies. This also allows ensuring “false alarms”.

Also, there should be sufficient time so that the following is met:

· all involved parties need to understand the full problem

· alternative solutions can be worked at. It is often true that the initial approach at a solution is not the best one. 

· we must ensure that we do not create problems in other areas from a specification perspective.

· we need to make sure this solution does not create problems for manufacturers that did not have the problem triggering the process. 

· leave potentially time for implementation and testing
4 Conclusion

This document has proposed the documentation and 3GPP procedures to handled Early UEs. For most of it, it is applicable to both Iu solutions. However, it may be beneficial to understand these aspects when making the decision. It is proposed to discuss it and endorse the principles described above.







