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Introduction

Default and predefined configurations are used in R'99 for inter-RAT handover to UTRAN.  In Rel-5 the use of default and predefined configurations is extended to the RRC connection setup procedure.  In this document we propose the use of default and predefined configurations for generic Rel-6 reconfiguration procedures.
Discussion
In [1] it is explained that reconfiguration messages for typical R'99 scenarios are so large that they have to be segmented in 4-8 blocks.  In a common DCCH configuration (40 ms TTI) these messages are sent over the air in at least 160ms-320ms, without taking into account L2 retransmissions.  Obviously, these large transmission times affect negatively the overall setup time, which is also influenced by many other factors, such as processing delay, physical layer synchronization, number of exchanged messages, L2 retransmissions, retransmission policies (e.g. L2 or L3 retransmission), configuration of the retransmission timers, block error rate experienced by the DCCH, etc.
When IMS services will be implemented, the service setup time could further increase due to the need to transmit several SIP messages, which can only be exchanged after a data pipe has been established.  It will be difficult for the future users of these advanced services to accept delays that are longer than the delays offered in 2G systems.  Moreover, some of the advanced services under discussion, such as PoC, have very stringent service setup requirements.
The idea of extending the use of default and predefined configurations was briefly discussed in past RAN2 meetings, but it was considered an optimization that could be postponed until other more critical problems were solved.  Qualcomm believes that the time has come to consider the use of default and predefined configurations for all Rel-6 reconfiguration procedures.

Default vs. predefined configurations
In this section we analyze the pros and cons of using default vs. using predefined configurations.
Default configurations are better than predefined configurations because…
· With default configurations there is no need to receive configuration parameters over the air 
· No need to wait for all the required SIBs before they can be used

· Default configurations are valid in all PLMNs
· If a new PLMN has just been selected by the UE, the default configurations are already available

· Only one version of default configurations is valid at any given time

· There is no need to signal a "value tag", since only one version is allowed in the standard

· In case the default configurations are modified (or added) after they have been implemented by some UEs, the USBI mechanism will be used to distinguish the old version and the new version
· The "value tag" is not unambiguous, since it will eventually be reused
· Ambiguity in the "value tag" is very difficult to detect, and it will likely cause dropped calls
· Even if predefined configurations are included in the R'99 specifications, they are not widely used

· The predefined configurations were defined before the default configurations

· When the default configurations were introduced, they almost rendered obsolete the predefined configuration scheme
Predefined configurations are better than default configurations because…
· Default configurations are hard-coded in the specifications and cannot be easily updated 
· Cannot be easily modified if errors are discovered after they are implemented by UEs on the market
· Cannot be easily added to the same specification release after a first set from the same release is implemented by UEs on the market

· The USBI mechanism could be used to distinguish which set of default configurations are supported by the UE

· Default configurations have to be agreed long before there are clearly defined "mainstream" configurations
· The industry will eventually settle on a small set of "mainstream" configurations, but this set is typically not known at the time the core specifications have to be finalized
· The default configurations take up memory (ROM) in the UE.  This memory cannot be reused

· Predefined configurations also take up memory, but this memory can be reused when the predefined configuration is no longer needed, e.g. when there is a change of PLMN
A possible new way to define default configurations

The default configurations currently being used in R'99 inter-RAT handover to UTRAN are all specified in the RRC specification.  In the recent past we had to correct the list of default configurations in order to align them to the test configurations defined in TS 34.108.  In fact, the default configurations are essentially derived from reference test configurations that have become "mainstream" configurations, i.e. very commonly used in inter-operability trials, in pre-commercial, and in commercial deployments.
In order to avoid similar corrections in the future, the RRC specifications could define a code point for each default configuration (e.g. a value of a "default configuration index"), and the actual content of the configuration could be in a separate spec (e.g. 25.993).  In order to ensure technical correctness and compatibility with the RRC signalling, we could use 25.993, which is controlled by RAN2, to define the exact values of each parameter for each of the default configurations.  T1 and other groups could contribute directly to this process by recommending new default configurations, or indirectly, by listing test configurations in TS 34.108, that could be subsequently copied into TS 25.993 and adapted so that they meet the RAN2 requirements.  The RRC signalling changes would be minimal every time new configurations are added, since only new code points would have to be defined in the RRC specifications.

Proposal on default vs. predefined configurations

Since there are several good reasons to prefer one or the other we conclude that both default and predefined configurations are beneficial, and both of them should be considered for the Rel-6 signalling optimization of the reconfiguration procedures.
Use of default and predefined configurations
Default and predefined configurations could be used in Rel-6 in the main reconfiguration messages:
RADIO BEARER SETUP;

RADIO BEARER RECONFIGURATION;

RADIO BEARER RELEASE;

TRANSPORT CHANNEL RECONFIGURATION;

PHYSICAL CHANNEL RECONFIGURATION;

CELL UPDATE CONFIRM.

It should be further investigated if it is advantageous to allow default and predefined reconfigurations for all the reconfiguration messages, or if it could be sufficient to define them only for the messages that can include RB information (RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, and CELL UPDATE CONFIRM).  If it will be decided that also the remaining messages should be able to take advantage of default and predefined configurations, it will be necessary to specify how to populate these messages with the relevant parameters from the default and predefined configurations.
Coding of the modified reconfiguration messages

The maximum reduction in the size of reconfiguration messages over the air would be obtained if critical extensions are used in the ASN.1 description of the Rel-6 reconfiguration messages.  This would further increase the size of the ASN.1 source file, but it is conceivable that the additional memory required would not be a major issue in Rel-6 UE implementations.  As for R'99 and Rel-5 default and predefined configurations, the UE specific information, i.e. the IEs not included in the stored configurations, would be explicitly signalled in the new version of the messages (in the new branch of the Rel-6 ASN.1 description of the reconfiguration message).
Use of default and predefined configurations for MBMS (and EUL)
MBMS (and EUL) could also take advantage of default and predefined configurations, provided that these functionalities are part of Rel-6.  For EUL, the same reconfiguration messages used in R'99 and Rel-5 would likely be used to configure the E-DCH, and, therefore, default and predefined configurations could easily be extended to include E-DCH configurations.
In the case of MBMS, we may have to study the possibility of using default and predefined configurations in the new messages sent on the MCCH.  We recognize, however, that the use of default and predefined configurations would be more challenging for MBMS, and we recommend to further study this issue.
Conclusion

In this document we discuss the potential benefits of extending the default and predefined configurations mechanism to the generic reconfiguration procedures in Rel-6.  We further investigate the opportunity of chosing only default or only predefined configurations and we conclude that both can be useful and we propose to use both in Rel-6 reconfiguration procedures.  We also suggest to separate the definition of the code points indicating the default configurations (in TS 25.331) and the actual content of each default configuration (e.g. in TS 25.993).  Finally, we conclude that existing coding techniques (critical extensions) should be used to take the fullest advantage of these mechanism, and we recommend to study further the applicability of default and predefined configurations to MBMS.
If RAN2 agrees on the extension of default and predefined configurations to the generic reconfiguration procedures in Rel-6, Qualcomm volunteers to participate to this standardization effort.
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