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1. Introduction

In the RAN2#69 meeting, following agreements on system information handling were reached.
SI change reception:

Agree that dedicated signaling can be used to provide the UE about relevant system information SCC’s. We should try to avoid to have an activation time.

FFS if we have additional solutions to provide the SI e.g. by paging, optimized dedicated signaling,….
This contribution addresses the possible optimization of handling system information in carrier aggregation.
2. Discussion

Dedicated signaling can be used to provide system information during CC addition and CC update. There is no need to transmit complete system information set to UE not only during CC addition but also during CC update. For example, only the system information which is related to configure the new CC will be sent to UE when adding a CC. During CC update, only the newly changed system information to be made to the current configuration will be carried on dedicated signaling. After receiving the system information on dedicated signaling, UE overwrites the corresponding system information which needs to be updated. Then Alt 1 is suggested.
· Alt 1: Delta signaling would be used during CC addition and CC updates.
Proposal 1: Delta signaling will be an alternative to optimize the performance of dedicated signaling for system information handling in carrier aggregation.
As a simple method, dedicated signaling has a lot of advantages especially when the number of UEs configured with carrier aggregation is small. An optimal method of handling system information update would need to be taken into consideration for the future deployment. Then Alt 2 is proposed.
· Alt 2: The network uses dedicated signaling for sending the system information change notification, then UE will read the updated system information on the BCCH of corresponding CC.
Considering Alt 2, the following observations can be made.
Signaling Overhead: Alt 2 will reduce the delay of receiving the system information change notification and avoid periodic monitoring of paging message or SIB1. Compared with dedicated signaling, Alt 2 will have smaller signaling overhead because only the notification will be sent from network to UE. Compared with paging method, Alt 2 could avoid broadcasting the notification to the whole network then uncorrelated UEs will not receive the message. In the notification, the CCs identifiers could be included for indicating which CCs SIs have been updated. 
Coverage Problem: In the case of the aggregated CCs have different coverage capabilities, the problem of UE can not read the latest updated system information may occur. In Alt 2, the UE could always receive the change notification on dedicated signaling once the system information of aggregated CCs updates. After UE re-enters the coverage area of the updated CC, it could monitor the BCCH to get the updated system information. With Alt 2, the UE would not miss the notification and could get the updated system information when needed.
Co-exist with Prior Releases: The Rel-8 UEs and Rel-10 UEs will co-exist in the network. For the Rel-8 UEs, they will update system information by monitoring paging message or SIB1 within a modification period and then get updated system information on the BCCH. This means anyway the updated system information of each CC should be broadcasted in the network. Alt 2 could reuse the broadcasting updated system information hence save the system resources.
PDCCH Decoding: With Alt 2, the UE also needs to be able to decode PDCCH on all configured CCs unless cross-carrier scheduling is applied to system information processing. Using dedicated signaling to update the system information of the CCs which can not decode PDCCH seems a better solution. From this point of view, Alt 2 still needs FFS.
Different UEs will have different carrier aggregation configurations. For example, if the UE activates one UL CC for transmission but does not activate the corresponding DL CC, the updated system information may be considered to be included in the change notification in Alt 2. This method also applies for system information update of extension carrier, carrier segment (if introduced by RAN1) and CCs could not decode PDCCH. In such situation, there is no need to monitor the BCCH afterwards.
Based on the above observations, we prefer RAN2 to consider the following suggestion.
Proposal 2: Alt 2 could be considered as a further optimization of handling system information update.
How to handle the system information update in deactivated and configured CCs? Although receiving the latest updated system information on deactivated and configured CCs will give extra burden to process, it is still valuable from the aspect of activating CCs quickly. According to the current agreements that UE does not monitor PDCCH/PDSCH on a deactivated CC, the detailed scheme of processing the system information update in deactivated and configured CCs needs FFS.
3. Conclusion

Based on the above discussion, the following proposals are shown below:
· Alt 1: Delta signaling would be used during CC addition and CC updates.
Proposal 1: Delta signaling will be an alternative to optimize the performance of dedicated signaling for system information handling in carrier aggregation.
· Alt 2: The network uses dedicated signaling for sending the system information change notification, then UE will read the updated system information on the BCCH of corresponding CC.
Proposal 2: Alt 2 could be considered as a further optimization of handling system information update.
