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1 Introduction

The control channel element (CCE) to resource elements (RE) mapping has been discussed at the last meeting and on the email reflector. For the CCE to RE mapping, it should allow each CCE span over entire system bandwidth and all the OFDM symbols used for control channel transmission. At the same time, the mapping should be cell-specific to randomize inter-cell interference, and has the possibility to support interference co-ordination. In addition, the mapping should be flexible to the variable resource elements for control channel.  In order to realize these requirements, a mapping scheme is proposed in this document.
Mapping method from CCE to RE
· Firstly, the physical REs used for control channel are pairwise concatenated. In order to support SFBC, the pairwised physical REs are consecutive in frequency domain.
· Secondly, the concatenated physical REs are interleaved/permuted in cell specific manner. The granularity of interleaving/permutation is pairwised physical REs.
· All the control channel elements (CCE) are sequentially mapped to the interleaved/permutated physical REs used for control channel.
The proposed mapping scheme is shown in Figure 1. 

[image: image1]
                                                                      Figure 1 CCE to RE mapping
From the figure above, it can be seen that each CCE is mapped to the distributed physical REs. The distribution depends on the design of physical REs permutation, which allows each CCE span across entire system bandwidth and all OFDM symbols used for control channel. In order to achieve this, the system bandwidth is divided into M control sub-bands, and each control sub-band contains many pairwised REs. After physical REs permutation, the sequential permuted REs that one CCE corresponds to are from M sub-bands and all the OFDM symbols used for control channel, which are shown in Figure 2.

[image: image2]
                                                                Figure 2   Illustration of CCE to RE mapping
Note1:  The number in square denotes the index of physical REs.

Note2: The CCE and interleaved/permuted physical REs in Figure 2 is inherited from Figure 1.
Note 3: The two figures are only for illustration.

Because the physical REs permutation is cell specific, it would avoid the case that two CCEs from different cells collide completely, and achieve interference randomization. If interference coordination is used for control channel, then only the physical REs in the coordinated sub-bands for a cell are permuted using the similar method as non co-coordination case. Therefore the proposed scheme could support both interference randomization and interference coordination.
Conclusion
In this contribution, the CCE to RE mapping is discussed and a mapping method based on physical RE permutation is proposed. 
The advantage of proposed CCE mapping method is that it allows:

· Efficient frequency diversity with regular mapping over the entire bandwidth 

· Simple implementation of interference randomization for control channel.

· Flexible mapping rules for varied available resource of control channel.   

2 References

[1]   R1-071689, E-UTRA Downlink L1/L2 Control Channel Structure, Huawei, RAN1#48bis, Malta, 2007-3
[2]   R1-071576, Mapping of control channel elements to resource elements, Samsung, RAN1#48bis, Malta, 2007-3

































Three OFDM symbols





Sub-band 2





Sub-band 1





Sub-band 0





13





12





15





14





11





10
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