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Introduction
First it can be asked what is the benefit of carrying out such discussions in SA2 whereas this issue is under RAN responsibility? This would only duplicate the discussion and make everybody lose his/her time. Any how if it were decided to go on this discussion in SA2, here are some discussion on the argument brought up in Tdoc S2-031915


Discussion





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.

All points 1. to 3. do NOT take into account the fact that in the case where IMEISV would be sent on Iu, then RNC would need to go to a Database to get the translation of IMEISV into faults recognised by 3gpp. By which wizarding wand would an UTRAN know that a new failure / incoherence / misunderstanding in the specs or in an UE type has been discovered
? Just by looking-up a (local/remote) database! The same reasons that may lead to have a centralised database in case of “so called bit-map” approach would lead also to have a centralised database in case of “IMEISV” approach. Hence the issue of managing this database (being it local or remote) are the same for both IMEISV and “so-called bitmap” approach.
Considering the issue at a high enough level, Early UE feature consists in following steps:
· 3gpp recognises and documents (in relevant TR) some faults in some specs or some UE types.

· Operators update a database from UE type (TAC+SV) into such documented faults
· UTRAN vendors modify their SW to cope with newly recognised faults
· UE gives its type (TAC+SV) to the network when they access to the network

· The “network” “goes” to the Database (wherever its location is central / local) to translate the UE type (TAC+SV) into such documented faults

The difference between the IMEISV and the BMUEF alternatives lies on what is hidden behind the word “network”: in the former alternative, the “network” is the UTRAN (likely the RNC) whereas in the latter alternative the “network” is the CN (MSC-SGSN). In the former alternative it is the UTRAN that needs to look-up a database somewhere whereas in the latter alternative it is the CN that needs to look-up a database somewhere.

From this perspective both solutions are equivalent. As the solution at CN side requires just to slightly update an existing MAP operation whereas nothing has been defined at UTRAN side (a brand new protocol would have to be developed), these 3 points are in fact an argument in favour of the “so-called bitmap” solution and against the IMEISV alternative! 
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.

Here it should be asked whether it is easier, quicker to define a bit in a “bitmap” (or more complex structure) or to have:

· The UTRAN manufacturers updating their UTRAN SW . Considering that the flaws of the UE or of the standard which are the object of this “early UE feature” correspond to tricky cases that have escaped the standardization or IOT process, it can be anticipated that the SW modifications will not be so simple to carry out, at least that this SW modification and testing will be more complex than just defining a bit in a bitmap!

· Then this SW has to be transferred from manufacturer to operators, tested on the field (doesn’t this SW modification have “collateral” effects) and activated on all UTRAN
This comparison shows that the definition of a “bit” (even if it needs the agreement of many companies at 3gpp) is not the critical point of introducing a measure to circumvent a flaw in an UE type.

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).

Is it the purpose of the IMEISV alternative to try to hide some flaws for companies which are vendors of both UE and UTRAN leading to unfair situations where it appears that UTRAN of manufacturer X works badly (especially when handling UE of manufacturers Y) compared to UTRAN of manufacturer Y just because manufacturer Y has discretely modified his UTRAN SW to circumvent faults of his own mobiles?
If IMEI-SV is available to the RNC, for an UE that has a fault, there is no onus / incentive on the mobile manufacturer to bring the problem to the standard and there is no way to force this UE manufacturer to come to the standard later! This would just lead to faulty behaviours to remain in the implementations whereas the “so-called bitmap” approach has a positive incentive for manufacturers to correct their implementations!
What would be the end-user experience if when this user has got a “faulty” mobile, this user experiences different behaviour from the network depending on the UTRAN currently handling his/her mobile? If the procedure to circumvent the flaw is not agreed upon in 3gpp then there is no reason that different UTRAN vendors take similar-coordinated measures to circumvent the flaw!
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.

The “bitmap” name for the non IMEISV approach is just a “branding” name (to quickly explain the concept) and the scheme of the information sent on Iu (UESBI) can be more elaborate (than just being a set of bits) allowing it to handle a very high number of faults. Tdoc RPA-030010 gives some examples of more elaborate information scheme such as having a pointer to a certain version of the TR with the possibility to indicate single failures of recent TR versions + newly discovered failures .
7. Management of bitmap/errors is not clear. Should errors that are no longer occurring be removed? How is this controlled?

The “more elaborate scheme” of the information sent on Iu (UESBI) described above gives some hint of the solution. Anyhow from UTRAN SW viewpoint the issue is , the early UE feature having been introduced for temporary corrective measures, when should the work-around added in the UTRAN SW  be removed. This question is relevant whatever the nature of the information sent on Iu is.
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.

(8. and 9.) Even if all temporary values were allocated for testing purposes in the labs, changing a bit value (from testing value to the official bit value defined at 3gpp) should not be a drama!!
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.

Then the solution would have been to involve only the UE and the UTRAN and not the CN. But decision has been taken to involve the CN for the early UE. So this point 10. Is out of the scope of the discussion
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.

This can be solved by a centralized database commonly accessed by MSC and SGSN. Furthermore, for the IMEISV solution have also in case of Iur usage all the implications of Serving RNC and Controlling RNC having different views of the faults of a given UE been studied?
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.

(1. and 4.) As already explained it is NOT the definition of a bit that takes time or is complex but determining where the flaw is, agreeing on a common solution, modifying and testing the SW
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.

(2. and 3.) Anyhow whether some companies like it or not, it has already been decided to involve the CN!!

4. Meets the requirements without adding unnecessary complications.

Refer to answer to 1.

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

On the other hand as explained in bullet 5. of section. “Bitmap solution” the IMEISV solution will lead to proprietary (and hence multiple) procedures to work-around an UE flaw whereas the “bitmap” approach guarantees a similar, co-ordinated and coherent approach from all UTRAN vendors.
6. The mechanism can be standardised in the shortest possible time.

That is just mixing arguments 1. and 2.
7. The IMEISV may be needed in the RAN for other purposes (e.g. Subscriber & Equipment Trace).

IMEISV would be needed just for the UE and user which are under trace, not for all UE. This is only a very minor advantage compared to the risk of non similar, non co-ordinated and non coherent work-around done by different UTRAN vendors in case of IMEISV approach were approved.
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).

At last it is recognized that a database needs to be managed in RAN! So 

Synthesis






Conclusion





As seen from a higher level this debate between IMEISV and bitmap dwells on a specific part of the issue to be solved (nature of the information to be transferred on Iu)  and the arguments raised against the “so-called” complexity of the bitmap solution somehow forget that

· the complex part lies in understanding the issue, agreeing on a common standardized solution and then modifying, testing and deploying the new UTRAN SW that circumvent the fault. Defining a bit in a “bitmap” is just a tiny part of this process.

· Both “bitmap” and IMEISV solutions will have the same requirements in terms of having a database where the translation of TAC+SV into standardized faults is defined and will hence induce the same complexity

Furthermore, the bitmap approach reduces:

· Economical risk for operators as otherwise (with the IMEISV approach) faults of some UE types might not appear in some networks only (where UTRAN hides these faults because UTRAN is from the same manufacturer as the UE vendor) , which would negatively and unfairly impact competition.
· Economical risk for vendors that may have to provide different fixes for different operators as the same fault may be analysed as multiple different faults in the field by different networks.
· Economical risk for UE vendors that corrections of known faults are not implemented in the networks.

The IMEISV solution will lead to proprietary (and hence multiple) procedures to work-around an UE flaw whereas the “bitmap” approach guarantees a similar, co-ordinated and coherent approach from all UTRAN vendors. With the bitmap approach Network behaviour with regard to a faulty UE type provides the same user experience regardless of the UTRAN vendor.
The IMEISV solution would allow unfair advantage to a manufacturer knowing the defect of his mobile and on purpose hiding it while modifying his UTRAN SW. This would bring an advantage to a faulty manufacturer!!!
The IMEISV at Iu paves the way for proprietary implementations which would clearly contradict the scope of 3GPP: "to produce globally applicable Technical Specifications and Technical Reports for a 3rd Generation Mobile System", which is signed by 3GPP partners.
 Considering all these points, this contributions recommends that if, SA2 were to discuss the beauty conquest between IMEISV and “so-called Bitmap” alternatives
, then in order to foster openness in the 3GPP community SA2 should choose the “so-called bitmap” alternative.
In summary, mandating the “Bitmap on Iu” solution sends out a signal to UE manufacturers that in order to solve their problems they need to be open about their problems and bring them to standards rather than hiding the problem and potentially causing problems for other UE manufacturers. 

These problems will be brought into the standards forums and discussed with other UE and network manufacturers which can determine if a given fix inter works with their implementation and therefore assure mobile inter operability. The consequences of this approach allows the network implementations to have a single solution which is far more likely to be implemented by the operator community and which can thus guarantee roaming for all mobiles both nationally and internationally.

Mandating the “Bitmap on Iu” solution sends a signal to the UE manufacturers that they should ensure full compliance and testing of commercial mobiles.

In addition, this approach will:

· Facilitate the fast deployment of the solution over the different networks;
· Ensure that the mobile will be able to have the same level of service and behavior when roaming at home, nationally & internationally.



� Consider the case where a fault has been discovered on UE type X (from vendor X), a work-around has been defined and released on the field to circumvent that fault and where  just afterwards an UE of manufacturer Y is released on the market and has got exactly the same fault (due to e.g. UE of type X and Y sharing some common HW or SW component).


� Reminding that this debate is under RAN responsibility and that having this debate at SA2 is just a waste of time….





