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1 Introduction

In recent RAN2 meetings, the requirement to accelerate the call set up and reconfiguration phase was addressed several times. One way to achieve this is the use of configurations stored in the UE for later use. The existing default configurations represent a static version of this approach, in which the configurations are specified in advance and the same for all UEs; the proposal described in this document is a dynamic version, in which configurations are delivered to a particular UE by the UTRAN over the air, and retained at the UE for later use.

Replacing the explicit radio-bearer parameters with a short identifier will shorten the message size significantly, thereby reducing both the message transfer time and the message transfer failure rate. This document contains a text proposal for the use of stored configurations in UTRAN.

Text proposal for section 7.2 in TR 25.815, replacing the existing text:

7.2.1
General Principle

The main principle of the stored configuration is that the UE stores one or more RB configurations for later use. The general assumptions for these stored configurations are:

1. The scope of stored configurations is limited to a PLMN.
2. Each stored configuration is uniquely identifiable within the PLMN by a Stored Configuration Identifier (SCI). The SCI is a combination of Stored Configuration Set Identity (SCSI) and configuration identifier (CI).

3. The mapping of SCIs to stored configuration parameters is synchronised between UE and UTRAN.
7.2.2 UTRAN Messages Supporting Stored Configurations
The UTRAN may utilise the stored configuration in following messages in Release 7:

· Radio Bearer Setup
· Radio Bearer Reconfiguration 
· Transport Channel Reconfiguration
  
· Cell Update Complete

In any of these messages, the explicit parameters describing a bearer may be replaced by an SCI.  If an SCI referring to a UE stored configuration is included in one of the messages, the UE sets up or reconfigures radio bearer and transport channels in accordance to parameters stored in the UE and delivered in the message. 

7.2.3 Stored Configuration Transfer Mechanisms

Two mechanisms can be used to store configurations in the UE. When the UE moves in the Idle mode, the stored configurations are maintained in the UE.
7.2.3.1 Implicit Transfer Mechanisms

Each message listed in section 7.2.2 is extended to allow the optional inclusion of an SCI field to the message.  This tag can be used in either of two ways:

1) When accompanied by a full configuration, it indicates to the UE that it should associate the SCSI + CI with the configuration in future.

2) By itself, it assumes that the UE is already storing a configuration with that SCSI + CI, and indicates that the radio bearer being set up should use that stored configuration.
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Figure 7.2.3.1-1: Example flow for Implicitly Storing Configurations
The message indicating completion of the procedure (e.g., Radio Bearer Setup Complete) indicates the number of configurations that the UE can store per PLMN; this allows the UTRAN to determine if the addition of the new configuration has caused an “overflow” in the UE’s stored set.  In this case the UTRAN will need to carry out the enquiry procedure (Section 7.2.4.2) to determine the state of the UE’s stored configuration set.
Note: all configurations with are stored by the implicit transfer mechanism shall be elements of the same stored configuration set, i.e. the SCSI shall be the same for all of them.  It follows that the SCSI could be omitted in these messages, provided the UTRAN and UE can agree on the “distinguished” SCSI value used for this purpose—e.g., by reserving a fixed SCSI value globally.
7.2.3.2 Explicit Transfer Mechanisms

A new RRC message called Stored Configuration Update is introduced to remove and add sets of configurations in the UE to increase the efficiency of the configuration set update. To avoid large message sizes a segmentation of content transfer is possible. The S-RNC may transmit in one Stored Configuration Update message one, several, or all configurations to be stored in the UE.
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Figure 7.2.3.2-1: Example flow for Explicitly Storing Configurations 
In this procedure entire sets of configurations are transferred or removed together; each individual update message might contain only a subset of a configuration set, or might contain configurations from more than one set, but at the end of the procedure, it is expected that the UTRAN will have delivered the complete contents of all the configuration sets of interest.  (It follows that the UE needs to know when the delivery is complete, and therefore the “last transfer” property in the final Stored Configuration Update message needs to be explicitly indicated.)
7.2.4 Stored Configuration Transfer Mechanisms

The UTRAN needs to be aware of which configurations the UE has stored. This requires a synchronisation procedure. Two separate cases have to be distinguished: Within the scope of an RRC connection, the UE and UTRAN are free to maintain synchronisation via dedicated signalling, while at the establishment of an RRC connection, the synchronisation process becomes time-critical and needs to minimise the burden on common-channel signalling.
7.2.4.1 State Transition from RRC Idle to RRC Connected mode
Figure 7.2.4.1 shows how the information about stored configurations is synchronised between UE and UTRAN while the UE is becoming RRC connected: 

1. The UE is requested by the higher layers to move in the RRC Connected mode. Therefore, the UE sends the message RRC Connection Request to UTRAN. 

2. UTRAN response with the message RRC Connection Setup. This message is extended by an optional flag called “UTRAN support of stored configurations”. 
3. If the “UTRAN support” flag was included in this message, the UE interprets this as a request from the UTRAN to include its stored configuration identities in the RRC CONNECTION SETUP COMPLETE message. Configurations which were stored by the explicit transfer mechanism are identified by as a group by their SCSI, while configurations with were stored in the UE by the implicit transfer mechanism are identified by CI or SCSI+CI.  

After this process the information about the UE stored configurations is synchronised in the RNC and UE. 
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figure 7.2.4.1-1: Notification on stored configuration during 
state transition from IDLE to RRC Connected Mode
7.2.4.2 Stored Configuration Set Enquiry for UEs in the RRC Connected Mode
In case of a SRNC Relocation from a source RNC not supporting the stored configuration feature to a target RNC supporting stored configurations, then the target RNC may want to request information about the UE stored configurations. For this purpose, the message UE Capability Enquiry is extended to indicate the UTRAN support of stored configurations. The UE Capability Information is extended to transmit stored configuration identities, if the UE has stored configurations and the support of stored configurations was indicated in the UE Capability Enquiry message. Configurations which were stored by the explicit transfer mechanism are identified by as a group by their SCSI, while configurations which were stored in the UE by the implicit transfer mechanism are identified by CI or SCSI+CI.
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Figure 7.2.4.2-1: Synchronising information on 
stored configurations during the RRC Connected Mode
7.2.5 Lifetime of UE Stored Configurations 
To benefit from stored configurations in the call setup phase, it is a requirement to keep stored configurations when the UE is in idle mode. Therefore, mechanisms are required to allow the UE to determine when its stored configurations are “outdated” and have to be deleted from its memory. The following principles should be applied:
7.2.5.1 Expiry Timer for UE Stored Configurations

A “stored configuration expiry” timer defines the time how long a UE keeps its stored configurations in its memory. 

The timer is started when the UE enters idle mode. 

The timer is stopped when

· the UE entering RRC Connected mode receives an RRC Connection Setup message with the flag “UTRAN support of stored configurations” set to TRUE before the timer has expired, or
· the UE in RRC connected mode receives an UE Capability Enquiry message with IE “UTRAN support of stored configurations” included before the timer has expired (see section 7.2.4.2).
When the timer expires, the UE deletes its stored configurations.
This timer is scoped to a particular PLMN; a UE that is capable of maintaining sets of stored configurations for more than one PLMN simultaneously needs to maintain a timer for each PLMN.  Within a PLMN, all stored configurations expire simultaneously even if they were stored at different times; the UTRAN is assumed to have kept the UE’s stored configurations properly synchronised whenever the UE was most recently RRC connected.
Note: The “stored configuration expiry” timer is only started in idle mode, but it can expire while the UE is either idle or RRC Connected.
7.2.5.2 Timeout Value for a “stored configuration expiry” Timer
The timeout size value is ffs. Potential options are the existing 6-hour SIB timer, 255 decihours (the maximum T3212 timeout value), or higher values. It is also ffs if the stored configuration expiry timer should be static or configurable by operators.

Long timer values are desirable, since the effective lifetime of a stored configuration will normally be very large.
7.2.5.3 Dependency of Periodic Location/Routing Area Update

In most networks, periodical location and routing area updates are applied. If the UE is not switched off, then after the expiry of the periodic location update timer T3212, the UE starts the random access procedure. If the UTRAN supports stored configurations, then it indicates this in the RRC Connection Setup message by setting the IE “UTRAN support of stored configurations”. The UE then stops the “stored configuration expiry” Timer, if running, and informs UTRAN about its stored configuration set by sending its SCSI in the RRC Connection Setup Complete message. Therefore the periodic RAU and LAU timers can be seen as a trigger mechanism to avoid the UE repeatedly deleting its stored configurations while in idle mode.  Normally, a UE should only experience timer-based deletion of stored configurations if it is out of service for a considerable time or the network does not apply periodic LA/RA updates.
7.2.5.4 UTRAN Management of SCSI and CI Values

Although the lifetime of a particular stored configuration at the UTRAN can normally be expected to be quite long, the space of possible identifiers is finite, and the system needs to have a mechanism to handle the case where a UTRAN reuses an SCSI or SCSI+CI that was previously used for a different configuration.
If a UE has gone without the opportunity to synchronise stored-configuration information for a longer period than the configuration expiry timer, then it will have deleted all its stored configurations and will not find the reused identifier to be ambiguous.  Thus the UTRAN can safely reuse any identifier (SCSI or SCSI+CI) whenever it can be confident that all UEs that have been aware of the original use of the identifier have either received an update from the UTRAN directly, or been out of service or idle for at least the length of the timer.
In other words, the UTRAN can reuse an identifier whenever the length of the expiry timer has elapsed since the UTRAN’s last contact with any UE storing the “old” configuration associated with that identifier.
� The feasibility to support stored configurations is ffs for this message. 





