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1 Introduction

In Rel-10 time frame, only symmetric bandwidth aggregation is considered at least for FDD band. This contribution intends to discuss the potential benefits and the corresponding standard impact for introducing asymmetric bandwidth CA. 
2 Discussion
In current RAN4 generic study for intra-band CA in Band 1, only 20MHz+20MHz and 15MHz+15MHz bandwidth aggregation are considered. For Rel-10 UE capable of CA operation, 15MHz+15MHz CA can sufficiently provide the 30MHz aggregated bandwidth. However, the legacy UEs incapable of CA operation in the same network cannot achieve the envisioned full 20MHz performance for only 15MHz can be served at most in this case. If 20MHz+10MHz bandwidth aggregation is adopted, both legacy UEs and Rel-10 advanced UEs can achieve the best performance.  Thus, the following proposal can be drawn:

Proposal: Asymmetric intra-band aggregation should be introduced to FDD LTE to allow more flexible bandwidth combination which can alleviate the impact to legacy UEs. 
In general, the reason that asymmetric bandwidth aggregation is not considered for FDD band is mainly due to the allocation of DC sub-carrier, as shown in Fig. 1. For the asymmetric case, the DC is allocated to a used subcarrier, and this will result in data loss.
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Fig. 1  DC sub-carrier position for asymmetric and symmetric bandwidth CA
In previous meetings, several solutions have been proposed in order to support the asymmetric bandwidth aggregation as listed in [1], and the following observations can be drawn:

Observation: Through certain methods, e.g., network scheduling, it is possible to solve the DC collision problem with little spec change. 
If asymmetric bandwidth support is to be specified, we consider that the following issues may need further discussion:

1) From the network side, the eNB should consider not to schedule the affected RBs around the DC sub-carrier after Scell is configured. 

2) The retuning performance loss should be reconsidered. The loss due to the DC change will be also considered if asymmetric BW will be considered in REL-11. 
3) The spectrum emission and spurious emission requirement are defined in terms of occupied channel bandwidth in CA scenarios. Therefore, we see that there will be little impact due to the asymmetric deployment. 

3 Conclusions
In this discussion we give some considerations on asymmetric bandwidth aggregation for intra-band CA.  We kindly ask RAN4 to consider the support of asymmetric intra-band aggregation in FDD LTE to allow more flexible bandwidth combination which can alleviate the impact to legacy UEs. 
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