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1. Introduction

At the RAN1 #58 Shenzhen meeting, it was agreed to support the following two PDCCH structures [1]:

· PDCCH on a component carrier (CC) assigns PDSCH resources on the same component carrier and PUSCH resources on a single linked UL component carrier.
· PDCCH on a component carrier can assign PDSCH or PUSCH resources in one of multiple component carriers using the carrier indicator (CI) field.
In addition, LTE-A will support the inclusion of a CI field consisting of 1-3 bits to dynamically indicate the CC where PDSCH or PUSCH transmission is scheduled. The CI field allows the CC on which PDCCH is transmitted to be different from the CCs on which PDSCH or PUSCH is transmitted. The inclusion or not of the CI field is semi-statically enabled [2].
In this document we consider a hybrid implementation of above agreed PDCCH structures. 
2. PDCCH for carrier aggregation 

There have been many discussions on PDCCH design for carrier aggregation [3]-[9]. In fact PDCCH not including the CI filed is a straightforward LTE extension for DL/UL assignments. Since the PDCCH CC position implicitly indicates the assigned CC for the PDSCH, no explicit CI bits in PDCCH may be necessary. In addition, the search space of each CC is maintained the same as Rel-8. So the block probability would not be increased. For PDCCH including the CI field, reliability of PDCCH can be improved in heavy interference scenarios, such as home eNB and Relay, where the interference on some CCs may be serious, so one reliable CC can be selected to transfer the PDCCH for other CC. Flexible aggregation type can be supported, without any restrict to the number of CC in UL and DL. More merits of the inclusion of the CI field are summarized in [10]-[12].

Considering above merits of each PDCCH structure, RAN1 has agreed to support both structures in LTE-A. The inclusion or not of the CI field in PDCCH will be configured semi-statically according to specific scenario. The configuration would be informed to each UE by the higher layer signaling. The straightforward understanding is that UE is configured to use one of the PDCCH structures during some certain period. 
Besides that kind of UE-specific configuration, two PDCCH structures could also be hybrid configured for specific UEs. Whether or not include CI field in PDCCH on each CC will be configured to each UE via higher layer signalling semi-statically. The hybrid PDCCH configuration offers more flexibility for eNB to schedule UEs. It can gain some merits of PDCCH including CI field (e.g., deal with the heavy interference scenario and extension scenario) and some merits of PDCCH not including CI field (e.g., save extra CI bits on some carriers). 
Figure 1 gives out some possible implementations. For scenario A, CC #1 and CC #3 among UE’s DL CC set are configured with PDCCH not including CI field. CC #2 is configured with PDCCH including CI field to indicate the allocated resources on CC #1-#3. For scenario B, the CCs among UE’s DL CC set are divided into two groups. One group with CC #1 is configured to use PDCCH not including CI field. The other one with CC #2 and CC #3 is configured to use PDCCH including CI field. In scenario C, extension carrier is considered. Here CC #2 is configured with PDCCH structure including CI field to work for extension CC #3. CC #1 is configured with PDCCH not including CI field. 
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Figure 1. CC-specific PDCCH structure configuration

Proposal: The inclusion or not of the CI field in PDCCH could be configured for each CC of each UE.
3. Conclusions
In this contribution, we further considered the PDCCH design for carrier aggregation. We have the following proposal: 
Proposal: The inclusion or not of the CI field in PDCCH could be configured for each CC of each UE.
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