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1
Introduction
The current working assumption for the size of the control channel elements (CCEs) is 36 RE’s for the 5 MHz case [1]. This document analyzes different possibilities for the CCE size, namely 36 and 24 allowing the sizes of {36, 72, 144, 288} or {24, 48, 96, 192} REs, respectively, assuming concatenation of {1, 2, 4, 8} CCEs. 

2
Simulation Assumptions
This section provides the simulations assumptions:
· System BW: 5 MHz
· Antenna configuration: 1x2 SIMO and 2x2 TxDiv (SFBC)

· Payload size: 40 information bits (including 16-bit CRC)
· Consistent with the agreement in [1] for 5MHz case
· UE channel estimation: Block robust MMSE channel estimation with block processing of  1ms
· UE speed: 3 km/h 
· Channel: TU

· Channel coding: TBCC K=7

· Frame structure: Type 1

· Modulation: QPSK
· PDCCH tone mapping: symbol level frequency hopping over three OFDM symbols
· To mimic the distributed RE mapping agreed in [2]
· Total number of RE’s per PDCCH: {24, 48, 96, 192} or {36, 72, 144, 288}
· Code rates

· For {24, 48, 96, 192}

	Number of PDCCH REs
	Code Rate

	24
	5/6

	48
	5/12

	96
	5/24

	192
	5/48


· For {36, 72, 144, 288}

	Number of PDCCH REs
	Code Rate

	36
	5/9

	72
	5/18

	144
	5/36

	288
	5/72


3
Simulation Results

Figure 1 shows the performance for the 1x2 SIMO configuration and Figure 2 shows the performance for 2x2 TxDiv configuration. 
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Figure 1. PDCCH demodulation performance for 1x2 SIMO case
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Figure 2. PDCCH demodulation performance for 2x2 TxDiv (SFBC) case
From the simulation results, one can see that the CCE size of 24 REs is not an option assuming a payload size of 40 bits.  
[3] goes over the range of payload sizes for PDCCH. The UL allocations require in the range of 34 to 42 bits (including 16-bit CRC) for system bandwidths from 1.25MHz to 20MHz.

Since the UL allocations will require the smallest payload PDCCH formats, they determine the sensible size of the CCE. Given the results shown in this section, it seems adequate having a CCE size of 36 REs irrespective of the system bandwidth. 

4
Conclusions

Based on the analysis presented in this document, the following is proposed:
· CCE size = 36 REs irrespective of the system bandwidth

· Confirming that larger payload sizes and/or lower code rates are achievable by concatenation of {1, 2, 4, 8} CCEs 
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