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1 Introduction

In RAN1#67, there was a discussion about whether distributed ePDCCH transmission using a single eCCE needs to be distributed into multiple PRB pairs. Meanwhile, the eCCE is defined as the minimum unit for assigning a single DCI message in this contribution. Our target of this contribution is to clarify the performance of ePDCCH distributed transmission with a single eCCE by link level simulations. 
2 Evaluations
2.1 Simulation assumptions
In the evaluations, system bandwidth is set to 10MHz, and the antenna configuration is 2 x 2 with SFBC for transmission diversity. It is assumed that there is no antenna correlation. DCI (downlink control information) format 2C is used, and this DCI is assumed to be transmitted with a single eCCE. A size of eCCE, that is the number of REs for a single eCCE, is set to 32, 36 and 40 REs in this contribution. This eCCE is equally divided and mapped to one or several PRB pair(s) for distributed transmission. Here, the number of REs per a PRB pair should be even for SFBC, and the number of PRB pairs for distributed transmission is selected with respect to eCCE size. In addition, the maximum number of PRB pairs for distributed transmission is limited to eight considering with DL throughput performance since multiplexing PDSCH and ePDCCH is not permitted in Rel.11. The ideal channel estimation is assumed and REs are simply mapped to the frequency domain direction from the start PDSCH OFDM symbol. Table 1 summarizes the number and the position of the mapped PRB pairs. Other assumptions are summarized in Appendix.
Table 1 : Number and position of PRB pairs 

[image: image1.emf]Number of PRB pairs Position

1 RB #0

2 RB #0 + #49

3 RB #0 + #25 + # 49

4 RB #0 + #16 + #32 + #48

6 RB #0 + #9 + #18 +#27 + #36 + #45 

8 RB #0 + #7 + #14 +#21 + #28 + #35 + #42 + #49 


2.2 Evaluation Results
Figure 1 shows BLER performances versus averaged received SNR in the ETU and EPA channel models with respect to eCCE size. Meanwhile, it is assumed that SINR requirement for ePDCCH transmission in order to achieve BLER = 1% with aggregation level = 1 is 6.2 dB, which is same as that of legacy PDCCH [1]. As this figure shows, when eCCE size is set to 32 REs, which is less than the size of legacy CCE (=36 REs), it is difficult to achieve the required SINR (=6.2dB) even when 8 PRB pairs are used for distributed transmission. Same tendency is observed when eCCE size is set to 36 REs, which is same size of legacy CCE. It is also difficult to obtain the required SINR even when 6 PRB pairs are used. On the other hand, when eCCE size is set to 40 REs, which is larger than the size of legacy CCE, the received SINR for achieving BLER = 1% becomes less than 6.2 dB when 4 PRB pair are used. Considering with these results, the following is observed.
Observation : 
In order to support distributed ePDCCH transmission with a single eCCE, it is preferable to define eCCE size larger than 36 REs (=legacy CCE size), and this eCCE is distributed to multiple PRB pairs. Whether aggregation level 2, 4 and 8 are supported is FFS.
3 Conclusion

The link level simulation was executed in order to clarify the performance of ePDCCH distributed transmission with a single eCCE. The following observations was made.
Observation : In order to support distributed ePDCCH transmission with a single eCCE, it is preferable to define eCCE size larger than 36 REs (=legacy CCE size), and this eCCE is distributed to multiple PRB pairs. Whether aggregation level 2, 4 and 8 are supported is FFS.
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(a) Channel model : ETU                                        (b) Channel model : EPA
                                       (i) eCCE size  = 32 REs
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(a) Channel model : ETU                                        (b) Channel model : EPA

                                    (ii) eCCE size  = 36 REs
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(a) Channel model : ETU                                        (b) Channel model : EPA

                                    (iii) eCCE size  = 40 REs
Figure 1 : BLER versus averaged received SNR in ETU and EPA channel models by distributed transmission with SFBC with respect to eCCE size
Appendix
Simulation parameters
[image: image8.emf]System Bandwidth 10MHz (50RB)

Number of subcarriers 600

Number of OFDM symbols for PDCCH 3

Transmitter / Receiver antenna configuration 2x2 (SFBC)

DCI format  DCI format 2C

Number of bits for DCI 42bits

Number of PRB pairs for E-PDCCH 1,2,3 and 4

Number of REs per one PRB pair 48, 24, 16 and 12

Carrier Frequency 2GHz

Maximum Doppler frequency 5.55Hz

Channel model EPA / ETU (uncorrelated)

Channel estimation Perfect


