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Introduction

SA2 has done a good progress on the stage 2 specification of the Early UE feature, which covers a large part of the mechanism to control faults due to interworking of Radio Access and UEs but still one fundamental part of the solution is not decided: whether to identify known faults by predefined bitmap or pass the IMEISV to the radio access where a RAN internal mapping to known fixes can occur.

The purpose of this paper is two-fold. On one hand it compares and analyses the respective merits and drawbacks of both alternatives and concludes with a strong recommendation. On the other hand it highlights that the main differences between both alternatives are on the core network side and hence it appears illogical to leave the selection of one of the alternatives to the RAN plenary.

Discussion

The reason for introducing a mechanism to identify terminals with specific software errors is to enable network manufacturers to implement temporary corrective measures primarily arising due to some deficiencies or lack of clarity in the 3G specifications which result in some interworking errors between the User Equipment and the Radio Access. The long-term correction of these faults shall be to clarify the specifications and/or correct the User Equipment software to comply to the (clarified) specifications.

Thus the mechanism shall not be an alternative process to normal standardisation of the UE to CN interworking. Moreover the lifetime of the fixes in the network should be short (i.e. a given fix should be implemented in one or two RAN node releases at most from the time the corresponding fault is identified), but they should also be available very shortly after a fault is recognised.

The mechanism should be as simple as possible to achieve the desired goal. We should not introduce a mechanism that takes time to develop and introduce into the network and is dependent on the support by more nodes than is absolutely necessary. This would delay the ability to even start to recognise faults in addition to the aforementioned need to swiftly identify and implement corrective actions for new faults.

In light of these very basic principles and objectives of the Early UE feature, the following section provides a comparison of the pros and cons of the two competing alternatives referred to as “the bitmap solution” and the “IMEISV solution” respectively.

Comparison

This section first provides an overview of the main advantages and drawbacks of each alternative and then presents a synthesis of this information based on the discussions that have taken place in SA2 in the past.

The Bitmap Solution

Pros:

1. Greater control and coordination industry-wide of the recognised faults.

Cons:

1. In case of centralised database, requires changes to MAP (raised Application Context) or new database interrogation mechanism.

2. As a centralised database, the EIR could be extended for this purpose, but not all networks deploy one. Otherwise a completely new database will have to be deployed and operated.

3. Due to these and other issues being unresolved and WG discussions in CN4 having only begun, the completion of this solution according to the agreed time plan is difficult to conceive.

4. Defeats the purpose of a mechanism to offer fast corrective measures to faulty terminals already active in the network due to delays imposed by the standardisation of bitmap values before they can be loaded into the databases.

5. High potential for lengthy debates in 3GPP as to whether a fault should rather be corrected in the standards or network equipment, before it is identified as a new bitmap value in an official 3GPP deliverable. This is particularly sensitive when the identified fault can easily be associated with one single vendor (bad publicity).

6. A finite number of errors can be defined (i.e. limited number of bits) or further complication will arise if an extension mechanism is to be introduced.

7. Management of bitmap/errors is not clear. Should errors that are no longer occurring be removed? How is this controlled?

8. Will values be reserved for temporary fixes to allow short-term solutions until 3GPP approval/bitmap allocation is formalised? If so then it defeats the purpose of this proposal, as virtually all faults will in practice be handled by non-standardised bit map values initially and until eventually a standardised value is agreed.

9. Is likely to be abused anyway by introducing proprietary bitmaps in order to correct situations rapidly while awaiting formal definition.

10. More complicated and has greater network impacts than needed to meet requirements. A sound engineering approach is to concentrate the changes in the nodes that are directly concerned by the implementation of the corrective measures.

11. In case of distributed databases, the databases in the MSC and the SGSN have to be strictly coordinated or the RNC may receive contradicting information from the CS and PS domains.

The IMEISV Solution

Pros:

1. Allows corrective actions to be quickly introduced in the RAN without being dependent on a lengthy standardisation process for defining the bitmap values.

2. Impacts are smaller and more localised than with the bitmap solution (the bitmap solution needs the transfer of IMEISV in many cases anyway, so the mechanism is simpler and quicker to standardise and implement).

3. Upgrade of existing CN nodes to support (at least some parts of) the Early UE feature is conceivable, as the impacts on the CN are much more limited than with the bitmap solution.

4. Meets the requirements without adding unnecessary complications.

5. No controversy on how to realise this solution (no multiple approaches to consider).

6. The mechanism can be standardised in the shortest possible time.

7. The IMEISV may be needed in the RAN for other purposes (e.g. Subscriber & Equipment Trace).

Cons:

1. Database needs to be managed by O&M in the RAN (however, the corrective measures anyway have to be installed in the RAN by O&M).

Synthesis

It shall first be noted that both alternatives are almost identical in terms of complexity for the RAN. With both alternatives a “key” (the UESBI-Iu) is received from the Core Network, which the RNC uses to identify a particular behaviour that the RAN shall present towards the UE. Only the form of the keys and the number of different keys to handle is different. Hence the bitmap solution clearly appears to add complexity compared to the IMEISV solution. Such extra complexity must therefore be justified by clear and undeniable advantages. A rational comparison of both approaches does not reveal any clear advantage in favour of the bitmap solution outweighing its extra complexity.

The work on the Early UE has been given high priority in 3GPP accompanied by a tight time schedule in order to meet strong market expectations. The IMEISV solution meets all the requirements without any unnecessary complexity. In fact, the work done in SA2 so far clearly shows that there are no remaining open issues specific to the IMEISV solution, while there are still several unresolved questions regarding the bitmap solution. Only the IMEISV solution seems to allow a completion of the stage 2 and stage 3 by the June deadline.

Most of the debates, in SA2 at least, have focused on the simplicity of management. It was often claimed that the IMEISV solution would impose a high O&M burden on the RAN to update the nodes with new fault mappings. However, software patches implementing the corrective measures must anyway be installed in the RAN nodes when new faults are discovered; this is done by O&M. If the concern is on adding a new IMEISV (or rather TAC+SV) to an existing fix, then what is the cost? O&M is a quite natural and well-established way of operating and configuring radio access networks; appropriate mechanisms are in place and the operative personnel is familiar with these tasks. Moreover, RAN nodes from different vendors are likely to need different fixes (i.e. a given UE may have problems with RAN nodes from vendor X but not with RAN nodes from vendor Y), therefore O&M handling in a multi-vendor RAN should not be an issue.

The main motivation behind the bitmap solution is the standardisation of the faults and the visibility it gives. But as highlighted above, the urgency of deploying corrective measures once a fault has been discovered in mobiles already in use, will force operators to request their suppliers to implement proprietary fixes and mappings in order to retain a minimum level of service to those mobiles until 3GPP eventually agrees on a standardised bitmap value. The main purpose of the bitmap solution will therefore be systematically defeated in practice.

One could see in the bitmap solution an opportunity to formalise or simplify the negotiations between terminal vendors and network equipment suppliers, as to who shall implement the corrections and who shall support the costs, 3GPP will not solve these problems. However, even if a new bitmap value is defined and the fault is documented by 3GPP, it will still not guarantee that all equipment vendors will support this new corrective measure. Moreover, given the lengthy debates that can be expected in the standardisation fora, corrective measures will anyway have to be agreed ahead of the standardisation process between affected terminal vendors, equipment suppliers and operators.

Conclusion

From the above analysis it is clear that the bitmap solution is more complex, will take longer to implement and deploy and will take longer for corrective actions to be introduced once the mechanism is available in the network. The IMEISV solution meets all the requirements without adding any unnecessary complexity.

Ericsson strongly believes that the bitmap solution shall be abandoned and that the IMEISV solution shall be retained for the completion of the work on the Early UE feature. Consequently, Ericsson recommends SA2 to endorse this conclusion and to further recommend the TSGs to approve the IMEISV solution.

Moreover, it is clear that the bitmap solution has significant impacts on the Core Network and not only on the RAN. It seems therefore inappropriate to delegate the decision to the RAN plenary alone. The responsibility of the selection of on one or the other solution shall therefore be raised to the SA plenary, with input from RAN and CN TSGs if necessary.

It is proposed to send a liaison statement to SA, RAN and CN TSGs expressing these two recommendations. If SA2 agrees with the proposed way forward, Ericsson will be glad to draft the corresponding LS.




