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1. Introduction

When carrier aggregation is applied, UE is configured to use several component carriers (CCs). If system information is common among aggregated CCs, UE only needs to obtain system information from one CC. However, there is also CC specific system information as shown in [1] [2] [3]. Thus, UE in RRC_CONNECTED aggregating several CCs needs to obtain individual information among CCs from other than serving CC, when they are modified. This contribution discusses how UE detects changes of system information. 

It should be noted that accompanying contribution in [1] discusses the procedure how to obtain system information when UE starts carrier aggregation, whereas this document discusses how to obtain system information when system information modification happens.
2. Discussion
2.1. Need of individual management of system information modification
If a UE in RRC_CONNECTED aggregates several CCs, UE needs to acquire system information for the configured CCs. Considering this aspect, system information could be classified into two types. One is common information among aggregated CCs. The other is individual information (e.g., RadioResourceConfigCommonSIB, MBSFN-SubframeConfig) among CCs. For individual information delivery, there are two alternatives herein referred to as joint system information delivery and separate system information delivery which are shown in figure1 [2]. 
In case of joint system information delivery each CC broadcasts system information of all CCs controlled by one eNB. In this scheme, overhead of system information delivery is increased. 
For the separate system information delivery each CC broadcasts only system information for its own CC. In this scheme, overhead of system information delivery is not increased compared to Rel-8/9. Therefore, from overhead point of view separate system information delivery is desirable. In separate system information delivery, system information is different among CCs. Then, to allow independent modification of the system information among CCs is useful because UE can avoid to be triggered to receive unnecessary system information modification and to receive unnecessary system information.
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Figure 1 Joint system information delivery and Separate system information delivery

Proposal 1: Separate system information delivery should be applied among CCs.
Proposal 2: System information modification should be individually managed among CCs.
2.2. Notification of system information modification
In case that system information modification is individually managed among CCs, it is necessary to clarify how UE detects system information modification on related CCs and how UE receives corresponding system information. In order to receive system information, we see two alternatives. In the first alternative UE receives system information directly by reading BCCH. In the second alternative UE is provided system information by means of dedicated signalling. We think that the first option is better for the following two reasons. First reason is a commonality with mechanism in Rel-8/9. If we introduce a dedicated message for system information change, this means that we use two tools. This should be avoided. Second reason is the network overhead. It could be assumed that many UEs are configured to aggregate several CCs. In this case, the number of dedicated messages to inform UEs of new system information is not small. Therefore, the overhead is also not negligible. In light of this we think that UE should receive system information directly, when system information is modified.

Proposal 3: UE receives system information directly from each CC, when system information modification happens.
In order to inform UE of a system information modification, there are two alternatives as shown in figure 2 [4]. Alternative 1 is that UE monitors paging message on every aggregated CC. Alternative 2 is that UE monitors paging message on only one CC. If acquisition of the system information on other CCs is triggered, UE acquires them on other CCs.
The benefit of Alternative 1 is to use legacy scheme as it is. On the other hand, the drawback is battery consumption because UE is required to receive multiple CCs and potentially at different timing. When the receiving data is less, UE starts DRX in order to save battery. However, if UE monitors paging message every aggregated CC, it needs to wake up at every on-Duration for in every CCs if these timing are not aligned. It causes a waste of battery power consumption. 
Benefit of Alternative 2 is basically the opposite to Alternative 1. That is, battery can be saved, since UE needs to monitor paging message on only one CC. 
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Figure 2 How UE notice system information modification

From above discussion, we prefer Alternative 2 from battery safety perspective. It should be noted that it does not exclude UE behaviour that it reads value tag on SIB1 directly from CCs instead of paging to check changes of system information.
Proposal 4: To allow UE to monitor paging on only one CC in order to notice system information modification in other CCs.

3. Conclusion
This document discusses and analyses system information modification in carrier aggregation. We propose as follows.
Proposal 1: Separate system information delivery among CCs.
Proposal 2: System information modification should be individually managed among CCs.
Proposal 3: UE receives system information directly from each CC, when system information modification happens.
Proposal 4: To allow UE to monitor paging on only one CC in order to notice system information modification in other CCs.
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