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1 Introduction 
The present contribution discusses the provisioning of system information of component carriers. 
2 Discussion 

RAN2 #67bis agreed that each CC provides on BCCH the system information which is specific to it. Further, it has been agreed that after RRC connection establishment to the “special cell”, addition (removal and reconfiguration) of CCs can be performed by dedicated signaling, using the RRCConnectionReconfiguration message. 
2.1 System information at CC addition

One of the motives for using dedicated signaling in the configuration of CC:s is to enable fast addition of CCs after RRC connection establishment. The UE should not need to rely on reading system information from the potential DL CC prior to activating additional carriers, as this could delay the CC activation considerably. Thus, like in handover, our understanding is that all system information related to the CC that is necessary for the UE to activate transmission and reception on the CC will be conveyed with the RRCConnectionReconfiguration message. We would like to confirm that this understanding is shared with the RAN2 WG by posing the following proposal: 

Proposal 1: All system information of relevance for an added CC shall be provided with the RRCConnectionReconfiguration message. 
In order to achieve a better understanding the content of this message, we now take a closer look into the potential content of this reconfiguration message below (Clause 2.3). First, however, we make a brief visit to the extension carrier concept. 
2.2 Extension carrier and system information 

An extension carrier is a carrier that is not operated stand-alone, but must be a part of a CC set with at least one stand-alone-capable CC. Since extension carriers are not intended for IDLE camping, and in the light of Proposal 1, we have not found any particular reason why an extension carrier would need to offer any system information. We find that the savings achieved by not transmitting any BCCH is one of the benefits offered by such an extension carrier. 
Proposal 2: An extension carrier does not need to offer any system information. 
2.3 Essential system information

Carrier Aggregation affects CONNECTED UEs only, and therefore it is only MIB, SIB1 and SIB2 that are of relevance for the aggregating UE on the CC. In order to understand the scope of the reconfiguration message, and what carrier specific information that a UE may need to read from BCCH on each DL carrier, some brief analysis of the potential content may be beneficial. 
In essence, we find that the content of reconfiguration message that configures a CC will have many similarities with the IE MobilityControlInformation, which contains all information of relevance for activating the connection in the target cell at handover, without any prior reading of System Information in the target cell.
2.3.1 MIB 
The MIB includes the most relevant parameters of a DL carrier in order to receive any other information. This information includes dl-Bandwidth and phich-Config. At handover, the bandwidth parameter is included in the the IE MobilityControlInfo and IE RadioResourceConfigCommon, respectively. We foresee that this information needs to be included in the re-configuration message when adding CCs. Clearly, this information is CC specific (“carrier-specific parameters”). 
2.3.2 SIB1

SIB1 includes many IEs that are of relevance for the IDLE UE only, and that does not need to be provided in the dedicated CC configuration message. For connected mode multi-carrier operation, there are no strict technical reasons motivating a UE to maintain any updated information of these parameters. 
SIB1 includes scheduling information related to reading of other system information messages, and information related to system information change. This information is needed for the connected UE only if RAN2 decides that the UE should maintain updated system information by reading system information from each of the configured CCs. Our preferences concerning carrier aggregation and system information change are expressed in [3]. 

2.3.3 SIB2

SIB2 contains a wide range of parameters of relevance when configuring CC:s. The handling of these parameters may differ, depending on whether the concerned parameters are “UE specific” as opposed to “Carrier specific”: For “carrier specific” parameters, the UE should maintain separate values for each of the configured carriers. For “UE specific” parameters, the UE should only maintain one (set of) parameter(s).    
UE specific parameters: 
Among the IEs in SIB2, we identify the e.g. the IE timeAlignmentTimerCommon. In our view, the UE should only maintain one value of this parameter and not apply separate timers with possibly different values on each of the carriers. Therefore we suggest the following: 

Proposal 3: UE specific parameter values provided by system information shall be read from the “special cell”, unless values are overridden by dedicated signalling.  
Following this suggestion, there is then no strict necessity to provide any such UE specific parameters in the reconfiguration message that configures additional CCs.   
DL carrier specific parameters: 
SIB2 includes some parameters of relevance for configuring the reception of the DL carrier, mainly provided in the IE RadioResourceConfigCommonSIB (e.g. PDSCH-ConfigCommon, and BCCH-Config and PCCH-Config, the latter two being relevant for system information modification, only), but also mbsfn-SubframeConfigList. This information may have to be provided using dedicated signalling according to Proposal 1, in case the configuration of the added CC differs from the “special cell” (see also ‎[2]).  
SIB2 parameters of relevance for the uplink: 
SIB2 contains a lot of IEs that are of relevance for configuring the UL such as RACH parameters, uplink frequency (if different from default), and “common” parameters for PUCCH and PUSCH. However, such configuration information points to a particular uplink, and it is not clear that a UE applying carrier aggregation should use the particular UL carrier that SIB2 is referring to. This is because the carrier aggregation concept is UE specific, and not cell specific. Consider the following simple example: 

Example: 
An eNB controls two UL and two DL carriers, each of which are Rel-8 compatible forming two Rel-8 cells, where system information on DL1 points to UL1, and system information on DL2 points to UL2. Assume that a UE is connected to the UL1/DL1 pair, and the eNB now intends to add DL2 to the UE configuration. Clearly, any uplink-related SIB2 information broadcast on DL2 is not relevant to this UE, since the information is only relevant for UEs operating in a Rel-8 type single-carrier mode, or to UEs that also aggregate UL2.  
Thus, we conclude the following: 

Conclusion: 
· SIB2 parameters of relevance for the uplink configuration is provided using dedicated signalling only if the corresponding UL is included in the CC configuration. 
And suggest RAN2 to agree to the following: 
Proposal 4: The UE should not obey the UL specific configuration broadcasted on a DL CC if the UE is not configured with the corresponding UL.    
Similarly, if UL2 is configured to a UE, but the corresponding DL2 that carries system information related to UL2 is not part of the CCs configured to the UE, then the UE will not find any system information of this UL on BCCH.  
3 Conclusions 
In this paper, we discussed several aspects of relevance for the handling of system information for carrier aggregation. 
· We analyzed how to signal system information parameters to a UE applying carrier aggregation. 

· We discussed the relevance of system information for extension carriers. 

· We analyzed and classified the content of relevant system information for the UE applying carrier aggregation, and concluded that the handling of this system information differs depending on whether the information is UE specific, related to the DL carrier that carries the BCCH, or whether the information is relevant for an UL carrier. 

Our analysis resulted in a set of proposals, that we wish RAN2 would use as a basis when agreeing on the way forward on the discussed matters. 
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