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1. Introduction

This contribution discusses requirements of maintaining valid stored system information for a UE configured with multiple component carriers.

2. Requirements

The UE needs to have valid stored system information at any time when it may be about to operate (transmit) in the system. For a UE operating in a single carrier, such as in Release 8, the system information needs to be acquired and monitored for this carrier only. For a UE operating in multiple carriers, the system information pertaining from all these carriers needs to be maintained valid.
In Release 8 mechanisms have been introduced to help the UE ensure that its stored system information is valid. The motivation for the introduction of these mechanisms was to avoid the task of re-acquiring the system information every modification period, which would have resulted in unacceptable power consumption during periods of low activity. The same motivation obviously also exists for a UE utilizing carrier aggregation. Furthermore, it would be highly desirable that a UE equipped with the carrier aggregation feature does not have significantly worse battery consumption during low activity, compared to a Release 8 UE, such that it would be noticeable to the end user. Thus as a starting point we propose the following goal:
Proposal 1: Agree on the requirement that UE battery consumption during periods of low activity should not be significantly be impacted by carrier aggregation.
3. Use of mechanisms available in R8

In R8 two mechanisms are available for ensuring that the stored system information is valid. The UE can either check the value tag of the system information after the modification period boundary, or attempt to find an indication of change (transmitted in a Paging message) a certain number of times during the modification period.
By definition these mechanisms would be available for the system information broadcast from any backward compatible carrier. Therefore, a UE configured with multiple downlink carriers can also use these mechanisms to ensure that it has valid system information, at least for the subset of these carriers that are backward compatible. For this reason it has been suggested that as a baseline a UE utilizing carrier aggregation could use R8 mechanisms to ensure validity of system information from every downlink carrier.
The implication of relying solely on R8 mechanisms for maintaining valid System Information is that the UE has to regularly turn on its receiver for all its configured downlink carriers. If the UE relies on the paging message it would have to receive on every carrier at least one per paging cycle.

The requirement of turning on the receiver for each carrier would clearly be detrimental to battery consumption when the activity level of the UE is low. Assuming for instance that the fraction of the power consumption that does not depend on the number of received carriers is 50% of the total power consumption for the reception of a single carrier the battery consumption per unit of time while the UE is inactive would be 50% higher with 2 configured carriers, and 200% higher with 4 configured carriers, compared to the single carrier (R8) case. Of course it could be assumed that the network would not leave a high number of carriers configured for a long time while the UE has no activity. Nevertheless, given the difficulty of predicting traffic patterns and the cost of reconfiguring the UE it cannot be guaranteed that the network would always be able perfectly adapt the number of configured carriers to the level of activity. Thus, it seems important to have a mechanism allowing maintenance of valid system information across all configured carriers without requiring the UE to regularly turn on reception on every configured downlink carrier.
Proposal 2: It should be possible to ensure that the stored system information pertaining to every configured carrier is valid without requiring the UE to regularly turn on reception on each configured downlink carrier.
4. Conclusion
The following is proposed:
Proposal 1: Agree on the requirement that UE battery consumption during periods of low activity should not be significantly be impacted by carrier aggregation.
Proposal 2: It should be possible to ensure that the stored system information pertaining to every configured carrier is valid without requiring the UE to regularly turn on reception on each configured downlink carrier.
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