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1 Introduction

In the previous RAN1 meetings, the requirements for LTE-A, which is based on the ITU-R requirements for IMT-A as well as 3GPP operators own requirements for advancing LTE considering, was discussed and defined in [1]. In order to meet the requirements set forth for LTE-A, some candidate technology components was proposed by RAN1, e.g. carrier aggregation (CA), coordinated multiple point transmission and reception (CoMP), relay.
Carrier aggregation, 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]
As stated in [1], additional spectrums are allocated for IMT-2000 and IMT-A. LTE-A is required to operate in spectrum allocations of different sizes including wider spectrum allocations than those of Release 8 E-UTRA to achieve higher performance and the target peak data rate.

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.
An LTE Rel-8 UE can receive and transmit on a single component carrier only, while an LTE-A UE with reception and/or transmission capabilities for carrier aggregation can simultaneously receive and/or transmit on multiple component carriers.
In the document we give a further discussion on CA impact on RAN2. 
2 Discussion
2.1 Deployment

There are two type of CA: contiguous CA and non-contiguous CA. For non-contiguous CA, it could be intra-band or inter-band. These different types of CA will form different deployment. As for contiguous CA and intra-band CA, if each component carrier has the same Tx power, then the coverage of each component carrier will be almost the same. It is easy for UE to use CA in the same coverage. Concerning inter-band CA, the usage of CA for UE is more Complex to do scheduling due to the different pathloss in different spectrum band. 
In order to support CA with multiple layers may with different coverage, we believe that efficient procedures and measurements are needed to manage usage of component carriers, management of active carrier set, inter-carrier “handover” etc. 

2.2 UE in Idle Mode 

If all component carriers are configured as R8 compatible, the full system information and paging should be broadcast on each component carrier. For UE in idle mode, both LTE UE and LTE-A UE will see more cells in an area. UE can camp on one certain component carrier according to cell selection and reselection rules in R8. 
As CA cells are expected to be small and a common case (of intra-band CA) is when aggregated carriers have similar coverage it seems that in many network scenarios there are little benefits that UEs shall be able to camp on different component carriers. It would be sufficient if one carrier is available for camping. We think this should be considered a recognized option. 

Furthermore, we expect UE operation in idle mode to not be significantly impacted by the CA feature. 

Proposal: The option of using only a subset of component carriers for idle mode camping shall be documented as a typical scenario.  

2.3 UE Battery Autonomy 

In LTE-A, more additional spectrums are introduced. According to CA consensus in [2], the wider spectrum band will be divided into component carriers of no more than 110RB. So more inter frequency layers (i.e. component carrier) are created. The more inter frequency layers is needed, the more gaps may be needed and the more time UE may spend doing measurements. 
We think it is important that UE complexity can be kept reasonable and that UE can have battery efficiency that is comparable to LTE, when not in active data transmission mode, and we see several possible impacts: It should be possible for the LTE-A UE to limit its measurements in active mode to not include all component carriers. It should be possible to limit the number of channels the UE monitors in the DL, preferably in such a way so that UE need to use only one RX chain for such monitoring. For the support of such resource management, we think it is beneficial to introduce concepts to create subset of component carriers, i.e. “anchor carrier”. 

In active mode, LTE-A UE will use several component carriers to transmit and receive data and which carrier should be selected to serve the UE based on measurements. To support scheduling, the measurement could be dynamic, e.g. CQI, to maintain a candidate scheduling set from which scheduling set will be selected. The measurement could also be semi-static, e.g. RSRP measurement. 

Proposal: We propose to introduce and define the concept of “anchor carrier”, to be a UE specific concept that is applicable in active mode. The “anchor carrier” is the carrier for which the UE keep measuring and monitoring DL transmission for serving cell, with performance requirements similar as for earlier releases. 

2.4 UE capabilities 

In LTE-A, the UE may have different capability. The highest bandwidth capability of a single RF chain in a UE may be 40MHz. If multiple RF chains are adopted, the UE bandwidth capability could be extended. For UE with higher capability, inter band CA could be supported. The higher capability will bring more UE process complexity and more UE cost.

Thus, we assume that UEs will have different capabilities w.r.t. 

-
Contiguous bandwidth that can be handled, no of component carriers, for the UL and for the DL.
-
Non-contiguous CA

-
Inter-Band CA
3 Conclusion

In this contribution, we have discussed some RAN2 impacts to implement CA operation in LTE-A. Some specific proposals: 
Proposal: The option of using only a subset of component carriers for idle mode camping shall be documented as a typical scenario.
Proposal: We propose to introduce and define the concept of “anchor carrier”, to be a UE specific concept that is applicable in active mode. The “anchor carrier” is the carrier for which the UE keep measuring and monitoring DL transmission for serving cell, with performance requirements similar as for earlier releases.
Huawei volunteers to author text proposals for agreeable parts. 
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