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1 Introduction
At 3GPP TSG RAN #39 meeting, the Study Item "Further Advancements for E-UTRA (LTE-Advanced)" was approved. The study item covers technology components to be considered for the evolution of E-UTRA, e.g. to fulfil the requirements described in [1], which covers the physical-layer aspects of these technology components, including wider bandwidth (CA, Carrier aggregation), etc. 
Carrier aggregation (CA), where two or more component carriers are aggregated, is considered for LTE-Advanced in order to support wider transmission bandwidths e.g. up to 100MHz and for spectrum aggregation.[2]

The L1 specification is intended to support CA and some consensus were reached in RAN1:

· Supporting carrier aggregation for both contiguous and non-contiguous component carriers with each component carrier limited to a maximum of 110 Resource Blocks using the Release 8 numerology;

· All component carriers are possible be configured Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same.

· Non-backward-compatible configurations of LTE-A component carriers is not precluded;

· It is possible to configure a UE to aggregate a different number of component carriers of possibly different bandwidths in the UL and the DL.

· From a UE perspective, there is one transport block (in absence of spatial multiplexing) and one hybrid-ARQ entity per scheduled component carrier. Each transport block is mapped to a single component carrier only.

If each component carrier has its own P/S-SCH, P-BCH, there will be more cells in one area. An LTE Rel-8 UE can receive and transmit on a single component carrier only, while a LTE-A UE with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.
In this contribution, we will discuss the impact on RAN3 of LTE-A from the features of carrier aggregation.
2 Discussion
2.1 Network Architecture

Most of the CA issues shall be limited within physical layer and part of MAC. It can be anticipate that all multiple component carriers aggregated are served by one eNB (since we have abandon macro diversity in LTE and the gain from inter-eNB carriers aggregation is uncertain but it will bring much complexity to the system), and for the benefit of compatibility and standard effort, so CA shall have no impact on the network architecture (function split between nodes), X2 protocol architecture, and S1 protocol architecture.
Proposal 1: The architecture of network, X2, and S1 shall be kept unchanged.
2.2 ICIC
Carrier Aggregation is expected to come with better performance with frequency reuse as the total bandwidth is higher and it is more likely that UE will be power-limited than frequency-resource limited at transmissions on the cell edge. With carrier aggregation we expect ICIC to be efficient. Thus we propose that ICIC shall be extended to cover the full bandwidth of all aggregated carriers.
Because LTE-A RAN1 has introduced both contiguous and non-contiguous component carriers for CA, the ICIC for CA should be more complex comparing to the single carrier. For different component carriers, the coverage may be different (especially in non-contiguous CA), there may be different ICIC algorithm, thresholds, information exchanging, periods and so on for different CC (component carrier). 

This will also impact the design of ICIC procedure, and the CA related info may be exchanged in the set up, configuration update procedures, etc. 
Further over, X2 transmission capacity will be challenged significantly since there will be much more information exchanged for CA, and this will also impact the design of X2 protocols.
Proposal 2: The transmission of the multiple component carriers’ ICIC information, the different ICIC control scheme for different CC, and X2 load challenging for CA will impact the design of X2 protocols. 
2.3 Inter eNB coordination RRM
In this session, DL power allocation and resource allocation for multiple component carriers system will be discussed, which need inter eNB coordination to achieve better performance.

In LTE, DL power is allocated equally to each sub carrier, so there is no DL interference coordination between eNBs. But in CA scenario, layered deployment may be adopted, i.e. different component carriers serve for different purpose (such as high spectrum carriers serve for hotspot and low spectrum one serve for macro coverage); and different power may be allocated to different component carriers to achieve total performance gain of the system (since component carriers in different spectrum have different transmission capacity and SNR features, equally power distributed among multiple component carriers will not get best performance, especially in non-contiguous CA); so, inter eNB coordination of DL interference for multiple component carriers needs further discussion.
In LTE, since power allocation is equally among each sub carriers, DL resource allocation is independent from power allocation. But in CA scenario, as discussed above, resource allocation and power control among different component carriers need jointly design. Then, inter eNB coordination of DL interference will include resource allocation and power control jointly.

Proposal 3: DL power allocated for different component carriers can be unequal, DL resource allocation and power allocation shall be designed jointly among multiple component carriers, and inter eNB coordination for DL resource allocation and power allocation is needed.
3 Conclusion and Proposal
Proposal 1: The architecture of network, X2, and S1 shall be kept unchanged.
Proposal 2: The transmission of the multiple component carriers’ ICIC information, the different ICIC control scheme for different CC, and X2 load challenging for CA will impact the design of X2 protocols.
Proposal 3: DL power allocated for different component carriers can be unequal, DL re-source allocation and power allocation shall be designed jointly among multiple component carriers, and inter eNB coordination for DL resource allocation and power allocation is needed.
It is proposed to capture the agreed proposal into TR36.814. 
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