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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. To make an LTE Advanced system work efficiently in terms of low latency and high throughput, this contribution addresses an issue on system information acquisition involved in CA transmission.
2. Discussion
In the last meeting, some issues on Idle mode CC configuration were discussed, and an agreement was made upon possibly configuring only a subset of CCs for Idle mode camping. Due to the camped CC’s advantage on having acquired up-to-date and complete system information of its own, connection can be established through this CC upon the need of data transmission. For high data-rate services which may have certain delay requirements, UE should transit to the state of CA transmission as soon as possible once the connection is established.
For the LTE system, each cell has one single carrier. UE in Idle mode receives system information broadcast from this carrier and then establishes on this carrier the RRC connection to transmit/receiver service based on the received system information (e.g. MIB, SIB1, and SIB2). However, for the LTE-A system where each cell has multiple CCs, the camped CC may not broadcast system information for all non-camped CCs, for the purpose of broadcasting overhead reduction and UE’s power saving. In this case, it may cause an issue of system information acquisition for CA transmission. Specifically, before UE can transmit/receive data in the CA mode, it should have acquired the most up-to-date necessary system information (at least including MIB, SIB1, and SIB2) of multiple CCs related to this CA transmission. However, if the UE has been in Connected mode and then starts to monitor the system information from other CCs within its cell, it will lead to a relatively large delay until the real start of CA transmission, since, for example, SIB1 has a period of 80 ms. Therefore, this case should be avoided, and the time delay involved in acquiring non-camped CCs’ system information should be made as short as possible.
In order to reduce the system information acquisition delay and for the UE to be able to utilize non-camped CCs’ system information for CA transmission in a fast manner once it enters Connected mode, following options can be considered:
Option 1: eNB always broadcasts all CCs’ system information on the camped CC. In this way, UE in Idle mode has acquired all CCs’ up-to-date system information, which will then be directly used for CA transmission upon UE entering Connected mode.
Option 2: After the connection is established, eNB sends non-camped CCs’ system information (at least including MIB, SIB1, and SIB2) which is necessary for CA transmission to the UE through dedicated RRC signaling. This signaling may be used by the eNB to activate a subset of CCs for CA transmission, and may include the above mentioned non-camped CCs’ system information. When it comes to the signaling pattern corresponding to the system information part, following suggestions can be considered:
Option 2.1: The RRC signaling directly carries system information of several CCs to be activated for CA transmission;
Option 2.2: Non-camped CCs’ system information is transmitted using delta-signaling based on the camped CC’s system information;
Option 3: Each CC broadcasts system information of its own, which is consistent with the LTE system. Then UE in Idle mode monitors all CCs and acquire all system information for possible use of CA transmission.
Among the above 3 options, option 1 has the shortest system information acquisition delay upon UE entering Connected mode, but it will dramatically increase the broadcasting overhead to the camped CC. Option 2 can relieve the camped CC’s broadcasting overhead and guarantee UE’s timely acquisition of system information prior CA transmission, but it needs to extend the RRC signaling of CC activation. Option 3 has the same delay advantage as option 1, but it requires the Idle UE to monitor non-camped CCs’ system information, which may not be compatible with the LTE Idle UE actions. We think that power-saving for the Idle UE is very important, and so our preference would go towards option 2, although it needs an extension to the CC activation signaling.
Proposal: After UE establishes the connection on the camped CC, eNB sends non-camped CCs’ system information which is necessary for CA transmission to the UE through dedicated RRC signaling.
3. Conclusion
As discussed above, our proposals are shown below:

Proposal: After UE establishes the connection on the camped CC, eNB sends non-camped CCs’ system information which is necessary for CA transmission to the UE through dedicated RRC signaling.
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