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1 Introduction

This paper summarises the impact of the work on ‘early UE handling’ to the GERAN specifications and what has been done so far in this area. It proposes to make the UESBI known to the BSS so that this can adapt this behaviour to deal successfully with faults of a terminal. This is a companion paper to the CR to BSSAP in document GP#15(03)1404 [1].

2 Changes to the GERAN specifications

2.1 Summary of discussions prior to TSG GERAN #15

After analysis of the WID, TR and several LSs from SA2, TSG GERAN agreed the principles of the stage 3 changes to the GERAN specifications for the support of ‘early UEs’. These principles were reflected in a Release 5 CR to 3GPP TS 48.008 that GERAN WG2 agreed at their #14bis meeting [2] and that is presented to this meeting for approval.

As part of the discussions, SA2 did not conclude on the need to transfer the UESBI (a bitmap derived from the IMEI-SV) to the BSS and has requested that this discussion take place in GERAN (WG2) [3]. This issue was briefly discussed at the GERAN2 #14bis meeting, but no decision was made. This paper intends to continue such discussion.

2.2 Knowledge of the UESBI by the BSS

As mentioned above, SA2 has asked GERAN (WG2) whether or not the BSS needs to be made aware of and propagate the UESBI. The required additional changes to BSSAP are included in a companion CR (see [1]).

2.2.1 Feature complexity

SA2 has stated that they believe that the impact of the work on ‘early UE handling’ in the GERAN, as noted in the WID, is restricted to the procedures for handover from GERAN to UTRAN. One of the aspects that has caused problems in the deployment of GSM features in the past has been the modification of the list of neighbouring cells and the associated measurement reporting. As part of the work on GSM to UMTS handover, heavy modifications were made to mechanisms that provide a dual mode terminal with the neighbouring cell list, including both GERAN and UTRAN cells for which measurements are needed. Due to these heavy modifications and additions, as well as to the mentioned historical problems in this area, Vodafone believe that there is a high risk that dual mode terminals may implement this functionality differently.

2.2.2 Lack of IOT

It has also become evident that despite careful standardisation of the core and testing specifications, the real benchmark for validation of features in terminals is, as it was stressed during past discussions, the interoperability testing with two or more network manufacturers. Due to different reasons, the network support of UMTS to GSM handover has been prioritised and appears as a product before the support of GSM to UMTS handover in most (all?) major infrastructure vendors. Since dual mode terminals must implement the inter-RAN handover in both directions, the ‘early UEs’ that will appear in the market during and after the commercial launch of UMTS will have not been tested against commercial versions of the GSM to UMTS functionality of two or more network manufacturers. The complexity of the GSM to UMTS handover, coupled with this lack of IOT, makes it most likely that some terminals implement some functionality differently.

2.2.3 Risk

If the BSS is not able to discriminate these different interpretations and dual mode terminals perform measurement reporting of the neighbouring cells differently (e.g. different implementation of indexing), the BSS will misinterpret the reports sent by the terminals, leading to handovers to wrong cells, failed handovers or dropped calls. This is an unacceptable situation, causing problems to both the operator and the mobile manufacturer and all means to avoid it should be put in place.

2.2.4 Solution

Historically, two options have been used to deal with mobiles in the field that have different interpretations of the standards:

· Never use the feature in the network. This is obviously not an acceptable way forward for the GSM to UMTS handover functionality, as there are a number of scenarios when this feature will prove essential for operators (e.g. lack of 2G capacity, reconfiguration from voice to video). This is especially unacceptable if the problem is with the measurement reporting but not with the actual handover or the subsequent operations in UMTS.

· Add a proprietary patch in the BSS to be able to deal with these terminals. This is precisely what the knowledge of the UESBI in the BSS enables to do, although in an open and standardised manner.

It is therefore essential that the BSS be aware of these shortfalls and is able to adapt its behaviour so that handovers to UMTS can be performed successfully. In order to achieve this, the BSS needs to know the UESBI, so that it can identify the error and adapt its behaviour accordingly. It is proposed to pass the UESBI to the BSS in the following cases, which mirror those defined in RANAP:

· In the HANDOVER REQUEST message, sent by the MSC at an external handover.

· In the COMMON ID message, sent by the MSC at any point in the life of the SCCP connection.

· In a new message, the UESBI INDICATION message, sent by the MSC to the BSS as soon as possible after the establishment of the SCCP connection.

2.2.5 BSS changes

The need for such solution until these faults are identified has been questioned. However, SA2 and RAN and CN groups have decided to go ahead, since the ‘early UE’ feature is to be considered as a contingency plan in case these faults are found. When this occurs, the workaround in the BSS can be standardised and implemented. Therefore, if no faults are identified, there are no changes needed to the BSS: today’s BSSs already implement this feature, since the only requirement is to ignore the added message and Information Element received from the MSC.

2.2.6 Protection against MS faults and ambiguities in the standard

As mentioned above, the principle of this proposal is to adapt the behaviour of the network when dealing with incorrect an implementation of a terminal. It could be argued that the solution proposed in [2] already caters for these situations, since the RNC would identify the GERAN fault from the UESBI bitmap and reject the handover procedure. However, this approach of rejecting all handovers is too radical, as it may be the case that some of those GERAN faults at GERAN to UTRAN handover can be resolved at the BSS with a relatively small workaround in the network. Note that, despite some concerns raised, this feature does not open the door to allowing multiple faulty MS implementations, since the nature of those faults, the complexity of the corresponding patch and, in short, the need for the workaround will be discussed and would have to be agreed by TSG GERAN on a per case basis, being always possible to prevent those that are not genuine or too complex to fix. What this feature allows is the resolution of some of the faults at GERAN to UTRAN handover when there is agreement by the industry.

Apart from the faults resulting from a wrong implementation of the standard just discussed, another cause for different terminal implementations is the existence of ambiguities in the standard. In this case, the different implementations can be considered compliant and none of them may be classified as a fault. The BSS will implement only one of the possible interpretations, resulting in only some of the terminals working correctly, while the others will fail despite being implemented according to the standard. In this case, it is not possible to fail the GERAN to UTRAN handover of these terminals with the solution in [2] since the RNC has no knowledge of which is the interpretation followed by the BSS and therefore which are the correct and which the faulty terminals. The only solution for this is to tackle it at the source and make the BSS aware of the different implementations, which is also achieved by this solution.

2.3 Modification of the neighbouring cell list

When the BSS determines that a given terminal cannot be handled to UTRAN (either via the reception of the newly added failure cause to the handover procedure to UMTS or via the UESBI bitmap), there is no benefit in measuring and reporting the neighbouring UMTS cells. It should be investigated whether the change of the neighbouring cell list sent to this mobile can be changed to include only GERAN cells and whether any changes in the standards are required.

3 Process for the allocation of bits

Vodafone believe that the early UE handling process shall be common to TSG GERAN and TSG RAN, as a single process led by TSG RAN. The allocation of a bit would be discussed in TSG GERAN and requested to TSG RAN. The bits would be allocated and the bitmap defined by TSG RAN.

4 Conclusions and proposal

This papers highlights the likelihood of having different terminal implementations of the handover procedure from GERAN to UTRAN, due to the high complexity of the feature itself, but also multiplied by the lack of IOT against commercial network implementations. A contingency solution is proposed to align the functionality to that agreed in UMTS. It is note that this solution has no impact on the BSS if no faults are found, but it would be in place for the quick production of a network workaround. Without this solution, only a conservative rejection of all faulty terminals is possible, even if in some cases this could have been solved locally in the GERAN. It is also noted, that the solution based on the rejection cause [2] does not solve the case of different interpretations caused by ambiguous standards.

Vodafone kindly request TSG GERAN to agree on the principle of the BSS using the UESBI as the means to discriminate its behaviour when dealing with terminals that have implemented some of the GSM to UMTS functionality differently and task WG2 with the discussion of the CR based on this principle.

TSG GERAN is also asked to consider whether the modification of the neighbouring cell list to a mobile station that is not to be handed over to UMTS is a feasible and desirable idea.
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