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1 Introduction

RAN2 has discussed the issue of reducing call establishment delays a number of times. During the R2#45-bis meeting, it was agreed to use of preconfiguration upon radio bearer establishment, re- using the existing default configurations. In another paper [1] further detailed proposals are provided concerning the use of preconfiguration upon radio bearer establishment. This paper addresses a number of other enhancement proposals. Even though we are not proposing to include the additional enhancements discussed in this paper in REL-6, we believe it is useful to consider the options for later releases when agreeing the details of the solution for REL-6.

2 Discussion

2.1 Introduction of preconfiguration “groups/ packages”

In previous discussions on the use of preconfiguraton to reduce call establishment delays, there have been suggestions to extend the existing preconfiguration concept. One proposal is to introduce so called ‘stored configurations’. In this concept, UTRAN can request the UE to store the currently used/ new configuration for later re- use. Another suggestion that was provided is that default configurations could be downloaded using upper layers eg OMA protocols. 

Although we recognise the desire to support a larger number of preconfigurations one take advantage of the advancing UE and network capabilities, we are reluctant to introduce yet another type of preconfigurations especially when this requires the introduction of additional procedures eg. to manage the new type of configurations. Instead, our preference is to re- use the existing preconfiguration concept as much as possible. Rather than introducing new mechanisms for acquiring and managing preconfigurations, we prefer to generalise the existing mechanism by making it independent of how the UE acquires the information ie. whether the configuration is specified in the standard (default ~), broadcast on system information (pre- defined ~) or obtained through upper layers eg. downloading from a web page.

Another aspect to consider when accomodating for larger number of preconfigurations is that the existing pre- defined configuration status reporting mechanism is not really designed to handle many preconfigurations while this status information is exchanged in size critical messages.

In order to generalise the existing mechanism and to provide support for preconfigurations that are aquired outside the scope of the access stratum, the proposal is to introduce a means to group/ package preconfigurations. Possible examples of groups/ packages are: default configurations, pre- defined configurations, a set of configurations downloaded from a website eg. the optimal configurations for a specific UE class for use in a specific (part of a) network. Another advantage of the use of groups/ packages is that the size of the preconfiguration status reporting information can be reduced, assuming that UEs are typically acquire an entire pre- configuration group/ package. In such a case, the UE can report the status of the group rather than indicating the status of each individual preconfiguration. In case some of the preconfigurations are applicable in a limited part of the network e.g. configurations for indoor or applicable for a specific UTRAN vendor, a further signalling optimisation could be achieved if UTRAN indicates for which groups/ packages it would like the UE to report the status.

As indicated before, our preference is to generalise the existing preconfiguration mechanism and to focus on the aspects that are really AS- specific: the usage, the identification, the validity (scope rather than duration) and the preconfiguration status reporting (and not on the acquisition and maintenance aspects, since these could be out of scope of the AS). When considering these aspects, the introduction of general preconfiguration groups/ packages are considered to have little impact on the specification:

· For configurations that are obtained outside the scope of the access stratum, it seems appropriate to re- use the concept of a value tag.
· For configurations that are obtained outside the scope of the access stratum, it seems appropriate to re- use the concept that configurations are valid within an equivalent PLMN. It is clearly undesirable that such configuraiton information is cleared upon power off/ after 6 hours. It seems that no AS- specific clearing procedures are needed for such configurations.

· It seems easy to enhance the preconfiguration status reporting procedures in a manner that UEs does not indicate the status of each individual preconfiguration but instead may also report the status of entire preconfiguration package(s). A further enhancement would be that UTRAN indicates for which packages it would like the UE to report the status
Finally, it should be noted that when the preconfiguration information is obtained through upper layers, the contents of the information is still assumed to be specified within RRC.
2.2 Introduction of “immediate reconfiguration”

Another issue that has been discussed at previous meetings concerns avoiding a reconfiguration immediately following the procedure assigning a preconfiguration. There are two main scenario’s in which such a follow- on reconfiguration would be needed, with the given procedures:

· The number of preconfigurations is limited (eg. to limit the UE memory requirements and the status reporting signalling) and hence only includes general purpose configurations that are not be fully exploiting the specific UE and network capabilities

· UTRAN may initially not be aware of the UE capabilities in which case it can not exploit features that are dependant on UE capabilities. This applies to RRC connection establishment and to some extend also to handover from GSM; in the latter case the majority of UE capabilities are indicated after UTRAN has assigned the configuration

As an example, UTRAN may need to apply an additional reconfiguration procedure to configure compressed mode patterns or to configure SRBs and RAB on EUDCH/ HSDPA. 
One solution that has been proposed to address the above problem is to consider the preconfiguration indicated in the message to be a set of default values while the message may include values for parameters for which the default is not applicable. In the following, we refer to this proposal as the ‘immediate reconfiguration’ option. The main question is whether the additional complexity of immediate reconfiguration brings suffient gains to justify its introduction. The possible gains of this solution are as follows:
· Reduced signalling: in this case only the ‘non- default’ parameters need to be signalled, avoiding the general mandatory parts of a message (message type, version, etc). On the other hand, the size of the message including the preconfiguration increases, even if no ‘non- default’ parameters are used

· Earlier use of optimal configuration:in this case one could not only avoid a temporary lower performance but possibly also some resource congestion (eg. when being unable to start on fractional)
On the other hand, this approach also increases the signalling overhead in case the default values are actually used Apart from the ability to avoid resource congestion, there does not seem to be sufficient justification to introduce the additional complexity. Moreover, if we assume that in future larger numbers of preconfigurations will be available – covering the advancing UE and network capabilities – the introduction an immediate reconfiguration option may have no gain at all. Considering this, the introduction of this mechanism does not seem needed provided we create support for supporting larger number of preconfigurations eg. as suggested in the previous section.

3 Conclusions and proposal
This contribution discusses a number of preconfiguration enhancements and includes the following proposals:
1. Rather than introducing new types of preconfiguration including additional mechanisms for acquiring and managing preconfigurations, the proposal is to generalise the existing preconfiguration mechanism by making it independent of how the UE acquires the information
2. In order to generalise the existing mechanism and to provide support for preconfigurations that are aquired outside the scope of the access stratum, the proposal is to introduce a means to group/ package preconfigurations. This is considered to only require limited changes to the existing procedures (only affecting the identification and status reporting aspects)
3. Assuming that some support for larger number of preconfigurations will be available, the introduction of an immediate reconfiguration option is considered to be not needed

RAN2 is requested to consider the issues discussed in thei paper and to adopt the above proposals.
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