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1 Introduction

In RAN1 #55bis meeting, it was agreed that:
· There is one transport block (in absence of spatial multiplexing) and one HARQ entity per scheduled component carrier (from the UE perspective)
· A UE may receive multiple component carriers simultaneously
Also, it is proposed that [1]:
· It shall be possible to configure all component carriers LTE Release 8 compatible, at least when the aggregated numbers of component carriers in the UL and the DL are same. Consideration of non-backward-compatible configurations of LTE-A component carriers is not precluded
In this contribution, we provide some views on DL control signaling Design for LTE- Advanced.

2 non-backward compatible consideration
According to the Prioritized Deployment Scenarios for LTE-Advanced proposed in [4], it is possible that asymmetric DL/UL configurations would be needed for the frequency bands currently supported by Release 8 UEs. As mentioned in[2]
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[3], in asymmetric aggregation scenarios (particular in scenarios with multiple DL carrier linked to a UL carrier), some DL component carriers may be non Rel-8 compatible due to the only default Tx-Rx separation tested by the current RAN4 conformance specifications. 
However，It was noted that the use of other TX channel to RX channel carrier centre frequency separation is not precluded and is intended to form part of a later release in [5]. also, in current Rel-8 specifications, it‘s defined that eNB can transmit an “ul-EARFCN” value in SIB2 to inform the UE to transmit in a corresponding UL carrier. So the component carriers non-compatible to Rel-8 should be kept as similar to Rel- 8 component carriers as possible for less Standardization effort, and the chance of being compatible to a later release of LTE. 
It seems necessary to avoid Release 8 UEs accessing non-compatible CCs to comply the Tx-Rx separation. There are several ways to approach this .for example, introducing some changes to the synchronization and/or reference signal sequences on non-compatible CCs. In our opinion, any change in physical signal structure will cause LTE-A UE to double the corresponding procedure and is not preferable. A better way is using the existing Release 8 System Information like spare bits in MIB to inform the UE about the component carrier type. 
3 SCH and P-BCH 
Load balance between component carriers is crucial to achieve high spectrum efficiency and a fundamental need is that each component carrier is accessible for LTE-A UE. Also, the overhead of P/S-SCH and P-BCH is rather small, especially for large component carrier bandwidth. The transmission of SCH and P-BCH should be needed for all carriers no matter Rel-8 compatible or not. 
4 PCFICH

No additions to existing P-CFICH structure are envisioned. It is quite possible that the traffic load among component carriers is different. If control region sizes (PCFICH value) across all component carriers were same, it will cause scheduling restrictions or inefficient resource utilization due to excessively large control region on some component carriers. So it is preferable to set PCFICH value of each component carrier individually. However, for jointly coded PDCCH, the impact of erroneous PCFICH detection is more severe than separate PDCCH. To alleviate this problem, the resource allocation for each component carrier may include information on the starting symbols of each TB, as mentioned in [3].
5 PHICH 

Most of the main aspects for the PHICH transmission in LTE-A should reuse the ones in LTE, such as the number of repetitions for each PHICH, the modulation scheme, the use of orthogonal spreading for each PHICH group, the time and frequency resource mapping etc.
A straightforward solution is that PHICH resource is reserved in each DL component carrier. DL PHICH for a PUSCH transmission can be transmitted on the DL component carrier linked with the corresponding UL component carrier. In asymmetric aggregation scenarios with multiple DL carriers linked to a UL carrier, when a UE is assigned multiple DL carriers and the corresponding UL carrier, some rules is needed to identify the DL component carrier where the PHICH is located in. In asymmetric aggregation scenarios with multiple UL carriers linked to a DL carrier, it is more complicated. Whether this kind of scenarios is necessary need further consideration.
6 PDCCH

In[6]，a prime-secondary PDCCH design is present. According to the performance analysis and simulation results, we believe that the proposed prime-secondary PDCCH structure can achieve potential overhead reduction ，low blind decoding complexity and less false positive CRC checks at the expense of a little performance loss at scheduling flexibility that can be quite well compensated by careful design. Also, a transport scheme using mixed structure of separate and prime-secondary PDCCH which can obtain the advantages of both structures is proposed.  
7 Conclusion
In this contribution, we provide our view on DL control signaling Design for LTE- Advanced. For operators, how to migrate smoothly and efficiently from the existing network to new one is especially concerned about. So, when considering downlink control signaling Design for LTE-A, backward compatibility comes to top of all other factors unless significant gains can be achieved.
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