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1. Introduction
In [1], consecutive spectrum wider than 20MHz is mainly required to achieve higher performance and the target peak data rate of 100 Mbit/s for high and 1 Gbit/s for low mobility, meanwhile aggregation of the non-contiguous spectrum of Advanced E-UTRA can also be supported considering reasonable UE complexity. Also in [2], it states that both LTE-A and LTE Rel-8 terminals have capability to receive such transmissions. 

Some baselines have been concluded in the last meeting #55, including

· Carrier aggregation
· Two or more component carriers are aggregated
· Contiguous or non-contiguous in frequency
· Component carrier aggregation numerology

· The component carriers will use the LTE Release 8 numerology.
· Spectrum utilization, guard bands component carrier spacing

· They will be studied by RAN4. （the maximum number of RBs and guard bands)

· Non-contiguous carrier aggregation

· The same methodology as contiguous aggregation to L1 specifications

· All component carriers LTE Release 8 compatible

· Non-backward-compatible configuration is not precluded.

· Aggregation bandwidths and DL/UL asymmetry

· Different number of component carriers of possibly different bandwidths in the UL and the DL can be configured to a UE.

· In typical TDD deployments, the number of component carriers and the bandwidth in UL and DL is the same.

· RAN4 will study the supported combinations of aggregated component carrier and bandwidths.
The main body of this paper aims to give further considerations on some of the high-level designs.
2. Carrier Aggregation
2.1. Non-contiguous carrier aggregation 
Considering dispersed spectrum resources and operator’s requirements, non-contiguous carrier aggregation should not be precluded. The baseline aims to keep agnostic to contiguous and non-contiguous carrier aggregation as that the same methodology is expected in both contiguous and non-contiguous carrier aggregation. 
However, differences of channel conditions among non-contiguous carriers have to be considered, particularly when two non-contiguous carriers are apart far away, such as 800MHz and 2GHz. Such aggregated carriers may cause some issues such as synchronization, power control and link adaptation. If the accurate synchronization, power control and higher data rate through link adaptation need to be achieved, the best way is to make these processes based on each component carrier. Correspondingly, in order to realize contiguous and non-contiguous carrier aggregation with the same methodology, not only should optimization be studied for contiguous case, but also the way guaranteeing better implementation for non-contiguous CA should be considered further. Moreover for non-contiguous carrier aggregation, some elements need to be considered further, such as the allowed number of component carriers, the spacing between component carriers, and the possibly supported maximum bandwidth for non-contiguous carrier aggregation. 
2.1.1 UL:DL configuration per component carrier in TDD
In case of contiguous carrier aggregation, considering the interference from adjacent frequency, the same UL:DL configurations should be kept among multiple component carriers for TDD. That is also the main application as expected (Fig.1), even when non-contiguous carrier aggregation is considered. 
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Fig.1 The same synchronization and UL:DL configurations among contiguous/non-contiguous component carriers

However, when the aggregated carriers are not contiguous, no problem with interference exists. Particularly, considering frequency spectrum deployment, spectrums far away from each other may be aggregated, such as 800MHz and 2GHz. For avoiding interference with adjacent TDD spectrums, the different synchronizations and UL: DL configurations between carriers may not be precluded. 
2.2. All component carriers LTE Release 8 compatible 
Whether a component carrier is accessible to LTE R8 terminals or not could be configurable based on the requirement of operators, for example at the early stage it shall be possible to configure all component carries accessible by LTE Rel-8 terminals. Hence, the influence to LTE Rel-8 introduced by LTE-A specific design should be minimized. However, it does not mean that further optimized design for LTE-A only carrier should be precluded.
2.3. MAC to physical layer mapping 
Baseline assumptions decided in RAN1#55 agreed on option 1 [3], which presents that carrier aggregation is done at MAC layer where one transport block (multiple TBs in case of spatial multiplexing) is transmitted on each component carrier and HARQ retransmission are also per component carrier based. There was also a modified option 1 to be decided in this meeting whether it should be agreed or not. 
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Fig. 2  MAC to physical layer mapping solutions
Comparing these two options, option 1 can maintain physical layer design as that in LTE Rel-8 such as the same TB size, soft buffer sizes and numerology per component carrier, which maximally reuses Rel-8 implementations. Such a design supports carrier dependent link adaptation and that is suitable and easy for both contiguous and non-contiguous carrier aggregation so that different services requirements can be achieved depending on different component carriers.  Reuse of the existing optimization in LTE Rel-8, such as ACK/NACK multiplexing or bundling for several component carriers, and some optimizations based on option 1, would be further considered to make the system more flexible and advanced.
In modified option 1, there are multiple TBs and HARQ entities. Each TB can be mapped to multiple component carriers. Some companies suggest this solution due to additional frequency diversity gain comparing option1. Considering the changed channel model scenarios, coherent bandwidth would be about the bandwidth of a component carrier, such that frequency diversity is possibly pursued by this option. However, assuming a large amount of data transmission for DL, enough frequency diversity can be achieved when downlink transmission for a UE spans multiple carriers, even by option 1. Such a gain from option 2 is expected marginal comparing to option 1. The only actual application for additional frequency diversity may be for small TB transmitted per component carrier. However, when there is limitation of power consuming at UE side, one TB may only be transmitted within one component carrier which is inconsistent to the aim for more frequency diversity gain especially in uplink. On the other hand, the CQIs for multiple carriers are averaged by the inter-carrier permutation so that the loss on carrier selective gain may counteract the achieved frequency diversity gain. 
2.4. Load balance
In a carrier-aggregated system, users may occupy some or all component carriers simultaneously. When most of users camps at one anchor component carrier, which mostly may be used for the initial access, the load of this component carrier could be much heavier than the others. The similar situation may also happen when there is not an anchor component carrier and there is no any mechanism for balancing load among carriers. Then the whole system performance will be impacted and the resources cannot be efficiently utilized.  
Additional message in BCH is suggested to inform UEs the load status of each component carrier so that UE can select the component carriers with light loads to camp on in the procedure of initial access. In addition, in the RACH response, UE can be indicated to an anchor component carrier, and then there is possibility to balance the load of each component carrier. Furthermore, during UE RRC connection, if load status of component carriers change, anchor component carrier for a certain UE can be switched to the other component carrier by higher layer. 
3.  Conclusion
The following proposals are made in this paper:
· In case of contiguous and non-contiguous carrier aggregation, the same UL:DL configurations should be kept among multiple component carriers for TDD as main application. For avoiding interference with adjacent TDD spectrums, the different synchronizations and UL: DL configurations between carriers may not be precluded. 

· MAC to physical layer mapping option 1 is preferred. The relative optimization and further consideration on LTE-A are not precluded.
· load balance for carrier aggregation system and its corresponding ways should be considered.
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