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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 configurations stored in the UE for later use. This will shorten the message size significantly and thereby reducing both the message transfer time and the message transfer failure rate [1,2]. The use of default configurations was agreed in principle [3], while the use of operator specific stored configurations is under study in the FS “Delay optimization for procedures applicable to CS and PS Connections”.  The Tdoc presents the minimally updated Tdoc R2-051985, which was not treated in the RAN2#48 meeting due to lack of time (see track changes).
In this paper we propose a concept of stored configurations in UTRAN, which we realized in  CR proposal [5]. In contrast to our “explicit stored configuration” proposal in the WI (see section 7.2.1), we introduced following change:
· To allow the UTRAN to explicitly request the UE stored configurations identified by the Stored Configuration Set Identity”, the procedures 
UE CAPABILITY ENQUIRY and UE CAPABILITY INFORMATION procedures were enhanced instead of introducing a new procedure. 
· An extension of the SYSTEM INFORMATION is not required.
2 Mechanism for “Stored Configuration” Transfer – a Proposal
2.1 General Assumption about Stored Configuration Management

The UE stores configuration for later use. Here, we list general assumptions on stored configuration management:

· The scope of stored configurations is the PLMN. 

· Each stored configuration is uniquely identifiable within the equivalent PLMN. 
· UTRAN synchronises the UE stored configuration contexts when necessary. 

2.2 Identifying Stored Configurations

· Stored Configuration Identity identifies a “stored configuration”, which is one element of a “stored configuration set”.

· Stored Configuration Set Identity (SCSI) is used to identify the set of configurations stored in the UE.  

2.3 UTRAN Messages Supporting Stored Configurations

Following UTRAN messages were extended to support stored configurations in Release 6:

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

If a reference 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. 

It has to be investigated, if it is recommendable to use references to UE stored configurations also for the procedure Physical Channel Reconfiguration. 
2.4 Stored Configuration Transfer Mechanism
Configurations are stored in the UE to allow accelerated radio bearer setup, radio bearer reconfigurations, transport channel reconfigurations, and reconfigurations with cell update. This paper proposes the use of DCCH enabled stored configurations: Configurations are stored in the UE by explicit signalling on the DCCH. When the UE moves in the Idle mode, the stored configurations are maintained in the UE.

An RNC can update the stored information any time the UE is RRC Connected. The RRC sends a list of predefined configurations in a message called Stored Configuration Update. It is possible to remove and add individual configurations stored in the UE to increase the efficiency of the predefined configuration set update.
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Figure 2.3: STORED CONFIGURATION UPDATE Example Flow

Advantage: 
- High flexibility in the use of stored configurations.
Disadvantage:
- A new mechanism for predefined configuration transport has to be introduced.
2.4.1 Segmentation Mechanism for the Message STORED CONFIGURATION UPDATE
The message Stored Configuration Update can be used to transfer up to MaxStoredConfig configurations to the UE. We propose to allow the UE to store up to n configurations, with n being ffs. If all configurations to be stored in the UE are sent in a single Stored Configuration Update message, then a bulky and low priority message may block on SRB2 critical messages such as Active Cell Update. 

To avoid large message sizes we propose a segmentation of content transfer. The S-RNC may transmit in one Stored Configuration Update message one, several, or all configurations to be stored in the UE. Two indicators are included in the message: If the IE “First segment” is set to TRUE then a transmission of stored configurations has started with this message. If the IE “Last segment” is set to TRUE then a transmission of stored configurations is completed with this message. As long as the transmission of a new stored configuration set has not been completed, the “old” stored configuration set stays valid. Any stored configuration of the “old” stored configuration set can be referred to with – e.g. a Radio Bearer Reconfiguration message – as long as the transfer of the “new” configuration set has not been completed. It should be left to the RNC implementation how many configurations are transmitted in one Stored Configuration Update messages.
 
Advantage: 
The message size of an individual Stored Configuration Update message can be limited. Its size should be not larger than the message size of a Radio Bearer Setup or a Reconfiguration message.
2.5 Notifying UTRAN about the UE Stored Configurations

The UE has stored configurations. But UTRAN can only apply references to stored configurations for procedures such as Radio Bearer Setup if it knows which configurations are stored in the UE. Two separate cases have to be distinguished: 

2.5.1 State Transition from RRC Idle to RRC Connected mode
Figure 2.4 shows how a stored configuration is set immediately after the UE gets 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”. If included in this message, UTRAN request the UE to include its Stored Configuration Set Identity (SCSI) in the RRC CONNECTION SETUP message.  

3. After successful reception and processing of the RRC Connection Setup message, the UE responds with the RRC Connection Setup Complete message. If the flag called “UTRAN support of stored configurations” was received with the RRC CONNECTION SETUP message and if the UE stores configurations, then UE includes the Stored Configuration Set Identity (SCSI) in the message. It identifies the configuration set which was DCCH enabled, and which are stored in the UE. No Stored Configuration Set Identity is included in the RRC Connection Setup message if the UE has no configurations stored or if it does not support stored configurations.

4. In the example of figure 2.5.1, radio bearers are established with the message Radio Bearer Setup. In the CR proposal [5] for Release 6, the message was extended to allow two choices: “full specification” or “stored specification”. If “stored specification” is used, then the “stored configuration identity” identifies the stored configuration which shall be used for RAB/RB establishment. 

Advantage:
- Simple way to inform UTRAN about UE stored configuration sets in the early phase of being RRC Connected.

Disadvantage:
- non-critical extension of the messages RRC Connection Setup and RRC Connection Setup Complete is required.
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Figure 2.5.1: RRC CONNECTION SETUP Example Flow

2.5.2 Stored Configuration Set Enquiry for UEs in the RRC Connected Mode

Some RNS in the (equivalent) PLMN may support the stored configuration feature while other ones may not support it. When an RRC Connected UE is handed over from a source RNC, which does not support the stored configuration feature (e.g. a Rel. 5 RNC) to a target RNC which support this feature, then the target RNC may want to request information about the UE stored configurations. For this, the existing procedures UE Capability Enquiry and UE Capability Information have been extended in the CR proposal [5]: 

The message UE Capability Enquiry is extended to indicate the UTRAN support of stored configurations. The UE Capability Information is extended to transmit the Stored Configurations Set Identity, if the UE has stored configurations and the support of stored configurations was indicated in the UE Capability Enquiry message. 
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Figure 2.5.2: UE CAPABILITY ENQUIRY and INFORMATION Example Flow
2.6 Notifying UEs about the Support of Stored Configurations and the Lifetime of UE Stored Configurations

To benefit of stored configurations in the call setup phase, it is a requirement to keep stored configurations when it is in the Idle mode. But then mechanisms are required to allow the UE to determine when its Stored Configuration Set is “outdated” and has to be deleted from its memory. Following principles are realised in [5]:

2.6.1 Expiry Timer for UE Stored Configurations

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

In CR proposal [5], the timer is started, when the UE enters the Idle mode. 

The timer is stopped when

· the UE entering the RRC Connected mode receives the 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 2.5.2).
If the timer expires then the UE deletes its stored configurations.

Note: The “stored configuration expiry” timer is only started in the Idle mode but it can expire both while the UE is Idle or RRC Connected. 

2.6.1.1 Timeout Value for a “stored configuration expiry” Timer

In [5], we propose a fixed timeout value of 255 decihours.

Note: If a fixed timeout value is regarded as unsuitable, then this condition can be easily releaved by allowing the operator to define the time out value for the “stored configuration expiry” Timer as part of the Idle and RRC Connected mode timer values, broadcased with SIB1. 

2.6.1.2 Note on the Size of UE supported Timers

Timers of this size of several hundred decihours are supported by the UE nowadays. 
For instance, the timer T3212 for periodical location updates can be set to n x decihours, with n = 0..255. Therefore we regard the implementation of a timer with fixed timeout value of 255 decihours in the UE as uncritical. 
2.6.1.3 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 latest after the expiry of the periodic location update timer T3212, the UE starts the random access procedure. If 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. 
3 Compatibility

To address issue of compatibility, the proposed extensions of the RRC Connection Setup to carry the “UTRAN support of stored configurations” flag and RRC Connection Setup Complete to carry SCSI represent non-critical extensions. Also the extension of the messages Radio Bearer Setup, Radio Bearer Reconfiguration, Transport Channel Reconfiguration, Cell Update Complete, as well as System Information can be regarded as non-critical. 

4 Conclusion

Configurations stored in the UE for later use reduce the message size of RB and TrCH IEs carrying messages. There is a set of resulting advantages are:

· Fast message transfer

· Reduced probability of retransmission

· Accelerated call set up time

We hope that the group finds the principle and mechanism outlined above agreeable.
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� The RRC message CELL UPDATE CONFIRM is not included in the CR proposal [5], as it can be added separately, if [5] is accepted.  


� Note: A similar concept is used for UE positioning GPS Almanac (see TS 25.331 section 8.6.7.19.3.2). 
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