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1. Introduction
To support higher data rates, LTE-Advanced introduces the concept of carrier aggregation (CA) which aggregates multiple component carriers (CC) to provide wider transmission bandwidth. In order to reduce latency and enhance throughput of an LTE-Advanced system, this contribution addresses the issues on system information acquisition and updating involved in CA transmission. 
2. Discussion

2.1      System Information Acquisition

At the RAN2#66 meeting, some issues on CC configuration in RRC_IDLE were discussed, and an agreement was made on configuring only a subset of CCs for RRC_IDLE mode camping. Due to the camped CC’s advantage in acquiring up-to-date and complete system information, RRC connection can be established through this CC upon the need of data transmission. For high data-rate services which may have certain delay restrictions, UE should transit to the state of CA transmission with minimum latency once the RRC connection is established.
In LTE systems, UE works with one single carrier. UE in RRC_IDLE mode receives the broadcast of system information from this carrier and then establishes the RRC connection on this carrier to transmit/receive services based on the received system information (e.g. MIB, SIB1, and SIB2). However, for LTE-A systems where one UE may work simultaneously on multiple CCs, the camped CC may not broadcast system information for all non-camped CCs when taking both broadcasting overhead and UE’s power consumption into consideration. In this case, it may cause an issue of system information acquisition for CA transmission. Specifically, before UE can transmit/receive data in CA mode, it should acquire necessary up-to-date system information (at least including MIB, SIB1, and SIB2) of multiple CCs related to the CA transmission. However, if a UE is in RRC_CONNECTED mode and then starts to monitor the system information from other CCs, there will exist a relatively large delay before the CA transmission begins, since, for example, SIB1 has a period of 80 ms. Therefore, if this case can be avoided, the time delay involved in acquiring non-camped CCs’ system information will be minimized. Note that the existence of extension carrier is still under discussion, the followings don’t involve the system information acquisition of extension carrier. 
In order to reduce the system information acquisition delay and accelerate the utilization of non-camped CCs’ system information for CA transmission once it enters RRC_CONNECTED mode, following options can be taken into consideration:
Option 1: eNB always broadcasts all CCs’ system information on the camped CC. In this way, UE in RRC_IDLE mode acquires all CCs’ up-to-date system information, which will then be directly used for CA transmission upon UE entering RRC_CONNECTED mode.
Option 2: Each CC broadcasts its own system information, which is consistent with LTE systems. After the RRC connection is established, dedicated RRC signalling is used to send non-camped CCs’ system information (e.g. information included in MIB, SIB1, and SIB2, similar to handover case) which is necessary for CA transmission to UE. This signalling may be used by eNB to activate a subset of CCs for CA transmission, as agreed at the RAN2#66bis meeting, and may include the above mentioned non-camped CCs’ system information. 
Among the above 2 options, option 1 has smaller system information acquisition delay upon UE entering RRC_CONNECTED mode, but it will dramatically increase broadcasting overhead to the camped CC. Option 2 can relieve the camped CC’s broadcasting overhead, at the same time, UE’s acquisition of system information prior to CA transmission can be guaranteed, but this method has to extend the RRC signalling. As a result, Option 2 is preferred from the perspective of the delay and network overhead, although it needs an extension of RRC signalling.
For UE in CA transmission, when traffic amount increases, additional CCs may need to be activated. UE should acquire the system information of these CCs which is necessary for CA transmission. Similarly, dedicated RRC signaling can still be used to inform UE these CCs’ system information in this case.
Proposal 1: Dedicated RRC signalling is used for sending new CCs’ system information which is necessary for CA transmission when these CCs need to be activated.
2.2 System Information Updating

If a UE is working simultaneously on multiple CCs, it is essential to maintain the up-to-date system information of all these CCs for CA transmission. A UE in RRC_IDLE mode has a camped CC, and the RRC connection will be established on it if necessary. After this UE transits to RRC_CONNECTED, the CC mentioned above could be called as a serving cell to facilitate the following discussion. The UE aggregates several CCs when it starts CA transmission. Suppose that there is only one serving cell and the other CCs are additional resources for CA transmission. Similar to the reason mentioned in section 2.1, extension carrier is not considered here.
In order to inform UE of system information change, there are two options that can be taken:
Option 1: Dedicated RRC signalling is utilized by eNB to inform UE the updated system information which is necessary for CA transmission. In this way, UE in RRC_CONNECTED acquire up-to-date system information which will be used immediately.
Option 2: A UE only receives the system information change notification (Valuetag in SIB1 or Paging) on its serving cell. After receiving system information change notification, the UE may know which CC’s system information has changed. By monitoring the broadcast of these additional CCs, the updating of necessary common radio resource configurations included in system information can be achieved.    
In comparison with Option 2, Option 1 has smaller system information updating delay, because the RRC signalling containing system information can be directly used. However, Option 1 will introduce a new dedicated RRC signalling or extend the existing RRC signalling to inform UE the change of system information, while Option 2 only needs to add an IE in SIB1 and/or paging message. At the same time, the signalling overhead is another drawback to Option 1. When system information changes frequently, the overhead caused by dedicated RRC signaling will not be negligible. Option 2 takes advantage of serving cell to receive system information change notification (Valuetag in SIB1 or Paging), from which the UE knows about those CCs whose system information has changed. In this way, no extra dedicated RRC signalling is needed. Besides, the UE has already aggregated several CCs, so monitoring the broadcast of these CCs will not lead to more power consumption. The comparison between Option 1 and Option 2 is shown in Table 1, which helps to get a better understanding of these two options. 
	
	Option 1
	Option 2

	Delay
	small
	medium

	RRC Signalling Overhead
	heavy
	light

	Power Consumption
	same


Table 1: the comparison between Option 1 and Option 2
In conclusion, Option 2 is preferred from the perspective of the signalling overhead, although its latency would be a little larger than Option 1.
Proposal 2: After receiving system information change notification (Valuetag in SIB1 or Paging) through serving cell, connected mode UE reads the broadcast of corresponding CCs to update common radio resource configurations which is necessary for CA transmission.
3. Conclusion
As discussed above, our proposals are shown below:

Proposal 1: Dedicated RRC signalling is used for sending CCs’ system information which is necessary for CA transmission when new CCs need to be activated.
Proposal 2: After receiving system information change notification (Valuetag in SIB1 or Paging) through serving cell, connected mode UE reads the broadcast of corresponding CCs to update common radio resource configurations which is necessary for CA transmission.
4. Reference

[1] R2-094321, “System Information Acquisition in CA” CATT

[2] R2-094187, “System Information Modification in Carrier Aggregation” Panasonic
PAGE  
3
R2-095487

