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1 Introduction
The FS “Delay optimisation for procedures applicable to CS and PS Connections” [4] was approved in the RAN#46 plenary meeting to investigate options for signalling optimisation. The TR (see [1]) lists an overview of proposed improvements, including options for “stored configurations”. Stored Configurations are defined by the operator and stored in the UE for later use. Two options from 
· Qualcomm, based on the TDoc “Stored Radio Configurations” [3] and

· Siemens, based on the TDoc “Stored Configurations in UTRAN – Principles and Mechanisms [2]
for stored configurations are currently outlined in [1].

The objective of this analysis is to outline the pros and cons of the two proposed mechanisms:  

2 Comparison
2.1 Transfer Mechanism
A transfer mechanism is required to store configurations for later use in the UE.

· Qualcomm proposal [3 and 1, section 7.2]:
The procedure RADIO BEARER SETUP is used to store one configuration in the UE. If a Stored Configuration Identity (SCI) is transmitted with a full configuration of the RADIO BEARER SETUP message, the UE both sets up the new RBs and stores the configuration for later use. 
· Siemens proposal [2]:
The new procedure STORED CONFIGURATION UPDATE is introduced to explicitly transfer one or several stored configurations to the UE on the DCCH. To avoid blocking of high priority signalling messages on the SRB while transferring stored configurations, a segmentation of the stored configuration transfer is supported. The procedure can be also used to add and delete existing configurations in the UE. The procedure can be started any time by the UTRAN. 
Pros and Cons of the two proposals:
	Qualcomm
	Siemens

	· no new signalling procedure required

· each configuration must be activated once with the full configuration in the RBS message before it is stored in the UE
· there is no explicit mechanism to update or delete a UE stored configurations
· configurations cannot be stored which are only used for Reconfiguration or Cell Update Confirm messages
	· new signalling procedure required

· highly flexible mechanism to add and delete UE stored configurations

· operator specific configurations can be stored to be applied for RBS, Reconfiguration and Cell Update Confirm messages.
· a full set of configurations, identified by the SCSI, may have to be stored in the UE, even when the UE does not support all of the stored configurations (depending on UE capability)


2.2 Synchronisation 

Mechanisms are required to inform the RNS about the UE stored configurations. Two general scenarios can be identified:
2.2.1 State Transition from IDLE to RRC Connected mode
When the UE gets RRC Connected it has to inform its serving RNS about its stored configurations. Both proposals the RRC CONNECTION SETUP is used to request the UE to deliver information about its stored configurations with the RRC CONNECTION SETUP COMPLETE message. 
In the Qualcomm proposal, all SCIs of UE stored configurations are transferred. 

In the Siemens proposal, one Stored Configuration Set Identity (SCSI) identifying all UE stored configurations is transmitted. 
	Qualcomm
	Siemens

	· message size of RRC CONNECTION SETUP COMPLETE increases with the number of UE stored configurations, because all SCIs must be transmitted.
	· the use of the configuration set identifier SCSI limits the message size growth of RRC CONNECTION COMPLETE. 


2.2.2 RNSs with different capabilities

It is possible that a UE in the RRC Connected mode moves from a source RNC which does not support the stored configuration feature to a target RNC which supports it. It is then desirable to have a mechanism to synchronise the information about UE stored configurations with the target RNC. 

· Qualcomm proposal [3 and 1, section 7.2]:
The procedure RADIO BEARER SETUP is used with a full configuration by the target RNC to set up RBs. In the same message a flag to inform the UE to report is stored configurations (SCIs) to the RNC with the RADIO BEARER SETUP COMPLETE message.

· Siemens proposal [2]:
The existing procedures UE CAPABILITY EQUIRY and UE CAPABILITY INFORMATION are extended to allow the RNC anytime to explicitly request the UE to deliver its SCSI. 

	Qualcomm
	Siemens

	· an RNC, which is not synchronised, receives the UE’s SCIs only when new RBs have to be established with the message RADIO BEARER SETUP. 
	· an RNC can request anytime the UE’s SCSI with the extended  procedure UE CAPABILITY ENQUIRY.
· The messages UE CAPABILITY EQUIRY and UE CAPABILITY INFORMATION have to be extended.


2.3 Lifetime Management of Stored Configurations
It has to be avoided that one SCI or SCSI value identifies different configurations in the UE and the RNS. Therefore a mechanism is required to delete stored configurations in the UE when the UE is in the IDLE mode. Both Qualcomm and Siemens propose the use of timers. Qualcomm additionally extents the SYSTEM INFORMATION to broadcast information about the supported stored configurations.
· Siemens proposal [2]:
· When the UE enters the Idle mode, a stored configuration expiry timer is started. If the timer expires, then the UE deletes its stored configurations. The timer should have a size of several tens of hours. 
· When entering the RRC Connected state, the UE may be requested via the RRC CONNECTION SETUP message to deliver its SCSI in the RRC CONNECTION SETUP COMPLETE message. When the UE reports its SCSI, it then stops the stored configuration expiry timer. 
· The message UE CAPABILITY ENQUIRY is proposed to be extended to indicate the UTRAN support of stored configurations and simultaneously to request the UE to return its SCSI in the UE CAPABILITY INFORMATION message. If the UE receives the UE CAPABILITY ENQUIRY message while the timer is running, then the timer is stopped. With the UE CAPABILITY INFORMATION message, the information about the UE stored configurations are then synchronised between UE and RNS. 
· Qualcomm proposal [3 and 1, section 7.2]:
· In Qualcomm’s proposal also a timer and system information about SCIs is used. The timer is proposed to the existing 6-hour timer (validity period on the BCCH). 

· The System Information is extended to broadcast the SCIs supported by the cell the UE is camping on. For each UE stored configuration identified by a SCI value which is not supported by the area the UE is camping on, the UE starts the 6 hours timer. 

· In order to avoid many SCI values to be broadcasted, Qualcomm is proposing only to transmit the lowest and highest SCI value of supported configurations to be broadcasted. The UTRAN is then responsible to coordinate the removal and additions of configurations in such a way that most of the time, all configurations with SCI value between the highest and the lowest value are supported. The re-organisation is left to UTRAN. 
	Qualcomm
	Siemens

	· a 6-hours timer is to short to cover switch off times e.g. night times, and out of coverage times.
· low amount of additional load on SYSTEM INFORMATION because the broadcasting of only two SCI values is required.

· efficient management of mapping of configurations to SCI values may be required by UTRAN. 
	· higher expiry timer value is recommended, e.g. 255 decihours 
· no extension of the SYSTEM INFORMATION is required.


3 Conclusion:

The two proposals describe similar solutions to store and manage operator specific configurations in the UE for later use. The key difference it the two proposal is the mechanism to store configurations. Siemens proposes explicit signalling, Qualcomm implicit signalling. The Siemens proposal is much more flexible, because configurations can be stored in the UE which are sorely used for Reconfiguration and Cell Update Confirm messages. Configurations can be even stored, before there are applied the first time.

The described mechanism for Synchronisation when coming from the IDLE mode (section 2.2.1) and lifetime management (section 2.3) are mutual exchangeable. The Siemens proposal has the advantage that an extension of the SYSTEM INFORMATION is not required.
The timeout value for UE stored configurations proposed by Qualcomm should be regarded as too small.
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