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1 Introduction 

Signalling message optimisation by message size reduction can be achieved by introducing default and predefined configurations in UTRAN. In this discussion paper, we outline a mechanism for the use of default and pre-defined configurations in UTRAN to be applied on following procedures.

· RRC Connection Setup
· Radio Bearer Setup
· Radio Bearer Reconfiguration 
· Transport Channel Reconfiguration, and

· Cell Update
 This mechanism is supposed to extend the existing mechanisms for 

· inter-RAT handover
(see procedures Handover To UTRAN procedure (for GSM) and Radio Bearer Reconfiguration (for GERAN Iu mode) )

· RRC Connection Request, defined in Release 5. 

2 Discussion

Range of Predefined Configurations

Predefined configurations are up to Release 5 valid in the equivalent PLMN (see SIB 16). 

It may be beneficial to allow predefined configurations for smaller geographical areas to support geographically varying services: For example, an operator may prefer to allocate high data rate RBs in hot spots (e.g. Interactive or Background with UL:128 DL:256), which are not allocated in rural areas, and ensure they are still allocated in a timely fashion.

We therefore recommend allowing operators to use different predefined configuration groups in different geographical areas. We assume that geographical areas with the same predefined configuration set are large and connected, and that the UE is not capable to store all predefined configurations used in the (equivalent) PLMN. 

Potential restrictions for 2G to 3G handover scenarios as well as Signalling Radio Bearers must be investigated.

Two mechanism to notify UE about the change of predefined configurations

We have considered several options to notify the UE about changes of predefined configurations. The UE could be informed about the value tags and values in the RRC Connection Setup procedure. But this is increasing the message size. The change of predefined configurations could be paged. That means a waste of PCH resources. Additionally, the UE must synchronise to verify its set of predefined configurations in the power-on time.

Therefore we concluded that notifications about the used predefined configurations should be broadcasted on the BCCH. Two mechanisms can be applied:

1. All pre-defined configurations are broadcasted with SIB16
This mechanism is only suitable, if a small number of predefined configurations (less or equal 16) are valid in the equivalent PLMN. 
Advantage: This mechanism is already available and used in previous 3GPP releases.
Disadvantages: The number of allowed pre-defined configurations is limited. To increase the number of predefined configurations which can be broadcasted is not recommendable due to the limited transmit capacity of the P-CCPCH and the subsequent increased time to read BCCH. 

2. Predefined Configuration identifiers are broadcasted
The information which predefined configurations are used in the cell
 is broadcasted. This information must be in a SIB whose scope is the cell. It is ffs which SIB is used.
There are two options to identify predefined configurations:
a. One predefined configuration group identifier is broadcasted, which identifies a set of predefined configurations. The main advantage is, that one identifier does not need much BCCH capacity. But it requires each RNC to have information about all predefined configurations group identities in use in the (equivalent) PLMN.
b. Each predefined configuration identity is broadcasted. A predefined configuration could be identified by predefined configuration identity, by a combination of a predefined configuration identity and a value tag, or by an index which acts as reference to a predefined configuration identity. This solution may require more BCCH capacity. But the UE can immediately identify, which predefined configurations require updating. An RNC only has to store the predefined configurations including their identities, which are used in its supply area.
There are two situations, when the UE detects a changed predefined configuration set:

a. If the predefined configuration (group) changes, then its identifier has to be altered. As a consequence, the value tag of the predefined configuration (group) identifier carrying SIB has changed, which causes the UE to read this System Information Block.

b. The UE selects a new cell. It reads the predefined configuration (group) identifier carrying SIB and detects, that its identifier(s) is/are not the same as the used in the previous cell, i.e. the UE has changed the geographical area where a peculiar predefined configuration group is in use.

In both cases, a mechanism has to be in place to allow the UE to retrieve the new predefined configuration.

Two mechanism to exchange predefined configurations between UTRAN and UE

In this section we propose a mechanism to download predefined configurations. 
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Figure 1: 
Update of predefined configuration when UE has detected an unknown predefined configuration in the IDLE mode
The UE detects that it does not hold a valid predefined configuration group used in the cell it is camping on, i.e. the UTRAN is configured with predefined configurations for the cell the UE is camped on which are not stored in the UE are.  Then it would attempt to request a predefined configuration updated on the DCCH next time when the UE has a DCCH. The RRC Connection Request message would include the IE predefined configuration status information to inform the RNC whether predefined configurations are up to date.  The SRNC then decides when to transmit predefined configurations to the UE. The procedure is started by the RNC when sending the message Predefined Configurations Status Request to the UE. The UE then indicates the predefined configurations that need to be updated by with the message Predefined Configurations Status Information. In this message the UE identifies all predefined configurations it has currently stored. (Alternatively it identifies all predefined configurations it does not have stored.) The RNC delivers the predefined configurations to the UE in the message Predefined Configuration Update. The RNC only delivers predefined configurations the UE is capable to support according to the UE capability of the RRC Connection Request Complete message. It delivers only predefined configurations which need to be updated. A predefined configuration is defined by a predefined configuration identity.

The described mechanism is based on the assumption that predefined configurations change infrequently and are valid over larger geographical areas. If a predefined configuration changes than UE do not immediately request the new predefined configuration, which would cause high signalling load immediately after the change. But it can happen that a RB has to be setup, and the UE has not an updated predefined configuration set. This will happen rarely, because of the assumption of infrequently changing predefined configurations.

Note that a combined use of notification mechanism SIB16 and broadcasted predefined configuration identifiers is possible. For instance, SIB 16 can broadcast predefined configurations used for 2G to 3G handovers in addition to those which would be individually delivered to the UE.
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Figure 2: 
Update of predefined configuration which was modified while the UE was RRC connected.
The use of predefined configurations

When moving from idle to RRC connected mode, the UE sends the RRC Connection Request message to UTRAN. The S-RNC can then decide to use predefined and default configurations based on the IEs

· predefined configuration status information: if set to TRUE, it supports the predefined configurations of the serving cell; and

· access stratum release indicator.

If the S-RNC decides to uses predefined applications, then the requested default or predefined configuration is identified by the default or predefined configuration identity. This concept is already in use for the RRC Connection Request message. 

Alternatively, also the RRC Connection Complete message can be modified to indicate that the UE holds valid RB predefined configurations and is capable to process predefined and default configurations.

Compatibility

To address issue of compatibility, any extension to SIB would use an IE in a section of non critical extensions. The use of the predefined configuration status information IE in the RRC Connection Request message can be regarded as non-critical. The use of a similar indicator in the RRC Connection Setup Complete message is for ffs, but if used, it also represents a non-critical extension. Also the extensions to the messages Radio Bearer Setup, Radio Bearer Reconfiguration, Transport Channel Reconfiguration, and Cell Update can be regarded as non-critical.

3 Conclusion

Predefined and default configurations can reduce the signalling transfer time for RB configurations together with the solutions proposed in this paper. A consistent solution for all UTRAN messages carrying RB configuration data next to the existing RRC Connection Setup procedure is recommendable. The IEs to be predefined, the default configurations to be specified, and new RRC message definitions are for further study.

4 References

[1]
R2-050098: Introduction of default and predefined configurations
� It should be noted again that is  not expected that an operator will deploy widely different pre-defined configurations across their network and so updates to the existing mechanisms will not be triggered each times the UE moves into a new cell. However the UE check can be performed by checking BCCH information at every cell border.





