3GPP TSG RAN WG2 #46bis
Tdoc R2-050800
Beijing, China, 04th –08th April 2005

Agenda item:
19

Source:
Siemens
Title:
Stored Configurations in UTRAN – Principles and Mechanism
Document:
discussion and decision
1 Introduction
In recent RAN meetings, the requirement to accelerate the call set up phase was addressed several times. In this paper we propose a concept of stored configurations in UTRAN as one building block to archive this goal. Hereby the UE stores configuration setting in advance for later use.
The use of “stored configurations” was proposed in several Tdoc in proceeding meeting, such as [1] and [2]. In early papers, often the term “predefined configuration” was used instead of “stored configuration”. The use of different yet familiar terms has caused some confusion in the past. Therefore we introduce a terminology for the two terms first:

Terminology:

· Predefined Configuration: Predefined configurations are transmitted to the UE on SIB 16 as part of the system information. The UE stores the predefined configurations for later use. Predefined configurations were introduced in Rel. 99 sorely for 2G to 3G handovers.

· Stored Configuration: Stored configurations are transmitted to the UE on the DCCH. The UE stores the configuration for later use.  (this covers the previous Siemens proposal and the Qualcomm proposal).  The stored configuration contains all the static information in an RB configuration similar to a default configuration.
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 limited to a PLMN. Different PLMNs may associate different configurations for the same stored configuration identity, thus making co-ordination across PLMNs unfeasible.

· Each stored configuration is uniquely identifiable within the 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 a set of “stored configurations”.  The use of a set of configurations is proposed in this paper to allow the operator to define feature specific configurations. For example one can SCSI refer to stored HSDPA configurations, another SCSI to stored EDCH configurations, and so on. 
Since the UTRAN controls the assignment of Stored Configuration Set Identity (SCSI) values. This paper suggests a format for the SCSI, which allows UTRAN to follow conducted changes: 
The SCSI space requirement depends on two factors: a) the number of configuration sets, UTRAN need to maintain any time. b) a version tag which is associated with an expiry time, which allow UTRAN to update an existing configuration set identity. A Stored Configuration Set Identity therefore can be expressed by a “Set Identity” and a “Set Version”. 
A Stored Configuration Identity can then be represented as a concatenation of “Stored Configuration Set Identity” and “Configuration Identity”. This is shown in figure 2.2.
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Figure 2.2: Stored Configuration Set Identities – an example
2.3 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. 
This concept is new and not available in pre-Release 6, although it is similar to the mechanism for pre-defined configurations SIB 16. 
New procedures can be defined to explicitly transmit configurations to the UE:

1. If the RNC requires information about the configuration set stored in the UE, it sends the message Stored Configurations Status Request to the UE. The UE return then the Stored Configurations Status Response message. This message contains all “Stored Configuration Set Identities” of UE stored configurations. If the list is empty it indicates to the RNC that the UE holds no valid predefined configuration set. The message can be sent anytime when the UE is RRC Connected.
The procedure described in step 1 is only required, if the S-RNC does not hold valid information about the UE stored configurations.
2. If the RNC (then) knows the Predefined Configuration Set stored in the UE, it can modify 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 should be possible to remove, add, or update individual configurations stored in the UE to increase the efficiency of the predefined configuration set update.
Note: If a new stored configuration is added to a stored configuration set, or a configuration is removed, then this means that the version number must be updated for all stored configuration of a stored configuration set.  
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Figure 2.3: 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 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 predefined configurations are stored in the UE. Figure 2.4 shows how a stored configuration can be set immediately after the UE gets RRC connected: 
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Figure 2.4: Example Flow

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. 
3. After successful reception and processing of the RRC Connection Setup message, the UE responds with the RRC Connection Setup Complete message. If stored configurations are supported, then this message shall be extended to carry the UE stored list of “Stored Configuration Set Identities”. They identify the configuration sets which were DCCH enabled, and which are stored in the UE. If no Stored Configuration Set Identity is included in the RRC Connection Setup if the UE holds no valid predefined configuration.
4. In the example of figure 2.4, radio bearers are established with the message Radio Bearer Setup. In Release 6, the message can be extended to allow two choices: full configuration or “stored configuration”. If “stored configuration” is used, then the “stored configuration identity” identifies the stored configuration which shall be used for RAB/RB establishment. 

Advantage:
- Extremely high flexibility for allocation predefined configuration to a UE.

Disadvantage:
- non-critical extension of the message RRC Connection Setup Complete is required.
2.5 UTRAN Messages Supporting Predefined and Default 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
It has to be investigated, if it is recommendable to use references to UE stored configurations also for the procedure Physical Channel Reconfiguration. 
3 Compatibility

To address issue of compatibility, any extension of the RRC Connection Setup Complete message to carry SCSI represents a non-critical extension. Also the extension of the messages Radio Bearer Setup, Radio Bearer Reconfiguration, Transport Channel Reconfiguration, and Cell Update Complete 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 as seen in [4]:
· Fast message transfer

· Reduced probability of retransmission

· Accelerated call set up time
If the group finds the principle and mechanism outlined above agreeable, Siemens agrees to bring the relevant CRs to the next meeting.
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