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1 Introduction
In LTE, CQI channel is transmitted with a Reed Muller code with a code rate of (20, n), where n is the payload size of the CQI channel. Currently no channel interleaver has been specified for the CQI transmissions. Punctured Reed Muller block code is applied to the CQI information bits to form 20 coded bits. These 20 coded bits are then mapped to 10 QPSK symbols and transmitted on 10 LFDM symbols within a subframe. Because of the properties of the standard RM code, the performance of CQI channel would suffer when the channel is time varying and causing bursty error. In this contribution, we study the impact of channel interleaver on the performance of CQI channel for both normal CP and extended CP. The results show that noticeable link performance gain can be achieved by introducing some simple channel interleaver operations for the CQI channel. 
2 Channel Interleaver Description
We evaluate the performance of a simple column-row interleaver with bit reversal operations. The column-row interleaver is achieved by decompose M=20 into 4 by 5. The input bit positions are grouped into 5 groups of 4 elements each. For each group, bit reversal interleaver is applied. These five groups then are written into a matrix row by row and read out column by column. The resulting interleaver pattern for the case of 20 coded bits is summarized in Table 1 as K1. 
	K
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19

	K1
	0
	4
	8
	12
	16
	2
	6
	10
	14
	18
	1
	5
	9
	13
	17
	3
	7
	11
	15
	19


Table 1. Interleaver Pattern for CQI Channel
3 Link Analysis of Different Channel Interleavers

3.1 
Results for TU channels for Different CQI Payload Sizes:
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Figure 1. Results for 5 Bit CQI Payload
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Figure 2. Results for 6 Bit CQI Payload
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Figure 3. Results for 8 bit CQI payload
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Figure 4. Results for 10 bit CQI payload

3.2
Results for TU channels for Different Vehicular Speeds
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Figure 5. CQI Link Performance with Different Channel Interleavers at TU30
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Figure 6. CQI Link Performance with Different Channel Interleavers at TU60
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Figure 7. CQI Link Performance with Different Channel Interleavers at TU120
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Figure 8. CQI Link Performance with Different Channel Interleavers at TU350

3.3
Results for Extended CP in VB Channels
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Figure 9. CQI Link Performance with Different Channel Interleavers at VB30
[image: image10.emf]6 7 8 9 10 11 12 13 14 15 16 17 18

10

-4

10

-3

10

-2

10

-1

10

0

Es/Nt

BLER

4 users, 6bits CQI, RM(20,14) code, VB60

 

 

With interleaver

No interleaver


Figure 10. CQI Link Performance with Different Channel Interleavers at VB60
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Figure 11. CQI Link Performance with Different Channel Interleavers at VB120
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Figure 12. CQI Link Performance with Different Channel Interleavers at VB350

4 Summary
Based on the above discussion and link analysis, we propose to adopt the simple channel interleaver for the CQI channel for both normal CP and extended CP numerologies.  
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