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1. Introduction

In the LA meeting, RAN1 decided the terminology of the different component carrier (CC) types supported in LTE-A [1] (i.e. Backward compatible carrier, Non-backward compatible carrier and Extension carrier) and RAN2 decided to use the RAN1 carrier type definition as basis for future discussions. RAN2 needs further discussion on whether system information is necessary for each type of CC. In addition, we propose to discuss the UE behavior at the start of carrier aggregation i.e. what information is needed for carrier aggregation and how UE acquires this information. 
2. Discussion
2.1.  System information transmission on each type of CCs

There are three types of CCs for carrier aggregation as follows [1] [2]. 
· Backward compatible carrier

· Accessible to UEs of all existing LTE releases

· Can be operated stand-alone

· Non-backward compatible carrier

· Not accessible to UEs of earlier LTE release

· Can be operated stand-alone

· Extension carrier

· Not operated stand-alone, but must be a part of a CC set with at least one stand-alone-capable CC
The backward compatible carrier transmits system information since it is accessible to all LTE UEs. As discussed in [2], non-backward compatible carrier can be distinguished as following:

-
Non-backwards compatible carrier as a consequence of the non-fixed Tx-Rx duplex distance 
-
Non-backwards compatible carrier as a consequence of other features than non-fixed Tx-Rx duplex distance

As explained in [2] in more detail, there is in our opinion not much benefit of supporting the second type of non-backwards compatible carrier. However we see certain merits for the first type of non-backwards compatible carrier. In case of a non-backwards compatible carrier as a consequence of the non-fixed Tx-Rx duplex distance, system information is transmitted in order to allow for stand-alone operation. The extension carrier is only operated as part of carrier aggregation. Therefore no system information will be transmitted in such type of CC at least for UEs in RRC_IDLE.
Proposal 1: The backward compatible and the non-backward compatible carriers as a consequence of the non-fixed Tx-Rx duplex distance provide system information and the extension carrier does not need to have any system information for UE in RRC_IDLE.
2.2.  Categorization of system information for carrier aggregation

In this section, we categorize system information into three types of information for carrier aggregation.
· Type 1: Common information among all CCs

· This is common among all CCs, e.g. SFN, some UE Timers and some constants. UE can obtain this type of information from the camped CC also for other aggregated CCs.
· Type 2: Individual information among CCs
· This information can be different among CCs, e.g. Carrier Frequency, Carrier Bandwidth, Radio Resource Config Common.
· This information can be further divided into two classes: important information necessary to start carrier aggregation and information without urgency for carrier aggregation.
· important information which is required to start carrier aggregation: e.g. carrier frequency, carrier bandwidth, PDSCH/PUSCH config common, MBSFN subframe configuration
· UE needs to acquire this information in order to start carrier aggregation.

· information without urgency for carrier aggregation: e.g. actual MBSFN configuration 
· This information would be separately configured per CC but is not urgent.

· Type 3: Unnecessary information for carrier aggregation

· System information for UE in RRC_IDLE (i.e. SIB3 – SIB8) is not necessary for carrier aggregation, since carrier aggregation is only for UE in RRC_CONNECTED. UE in RRC_IDLE should acquire all system information from the CC where it camps on. However UE in RRC_CONNECTED does not need to acquire the information of additional CCs.
From above categorization, UE needs to acquire information of type 2 for carrier aggregation. Furthermore, type2 information which is required to start carrier aggregation is time critical information. Based on this analysis, we further discuss in the next section how UE acquires system information of the CCs.
2.3. Acquisition of system information for different CCs

It is necessary to discuss how UE acquires the type 2 system information (individual information among CCs). There are two alternatives for the acquisition of this type of system information.

· Alternative 1: UE receives the system information from all CCs after UE is configured to aggregate multiple CCs.
· Alternative 2: UE acquires the system information of several CCs by dedicated signaling after UE is configured to aggregate multiple CCs
The procedures when UE starts carrier aggregation for alternative 1 and 2 are illustrated in Figure 1. 
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Figure 1: the procedures which UE starts carrier aggregation

For alternative 1, it may take a long time for the UE to acquire system information of the additional CCs since UE in RRC_CONNECTED needs to acquire at least MIB, SIB1 and SIB2. If two or more DL CCs are added for carrier aggregation, UE has to acquire a set of MIB, SIB1 and SIB2 of all CCs. This may cause a large delay to start carrier aggregation.
For alternative 2, the delay can be less than alternative 1 since one additional RRC message is enough to carry the system information of all additional CCs. Furthermore the additional RRC message could be combined with the RRC connection reconfiguration message. One possible problem is to increase the message size of the RRC message to carry system information of additional CCs. However, the information which is carried on RRC message can be minimized since all information of MIB, SIB1 and SIB2 is not necessary to start carrier aggregation. UE may acquire the information without urgency for carrier aggregation described in section 2.2 via system information of additional CCs after it starts carrier aggregation. It is enough to signal only important information to start carrier aggregation as classified in section 2.2. Thus alternative 2 is preferred from the perspective of the delay.

Proposal 2: UE acquires the important system information of additional CCs required to start carrier aggregation by means of dedicated signaling.
3. Conclusion
In this contribution, we discuss system information aspects for carrier aggregation as above. Our proposals are shown below:
Proposal 1: The backward compatible and the non-backward compatible carriers as a consequence of the non-fixed Tx-Rx duplex distance provide system information and the extension carrier does not need to have any system information for UE in RRC_IDLE.
Proposal 2: UE acquires the important system information of additional CCs required to start carrier aggregation by means of dedicated signaling.
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