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1 Introduction

For aperiodic CSI (A-CSI) feedback in eCA, the following agreements were reached in the RAN 1 #82bis meeting:
· For existing aperiodic CSI reporting modes/mechanisms, 

· One CSI triggering DCI is able to trigger report for at most 32 CSI processes

For the large payload size of A-CSI transmission, turbo coding was proposed to be used for large number of A-CSI [2]

 REF _Ref442386299 \r \h 
[3]

 REF _Ref442386301 \r \h 
[4]. Due to limited time scale, the proposals were not treated. In this contribution, turbo coding for large payload size of A-CSI reports(s) will be discussed. 
2 Channel coding for different payload size of UCI bits in eCA
In Rel.12, the maximum size of A-CSI report for a single serving cell is 112 bits for the DL bandwidth of 100 RB with PUSCH Mode 3-2 assumed and the maximum payload size of A-CSI for 5 carriers is 5*112=560 bits. 
For the carrier aggregation up to 32 carriers, it is agreed that one CSI triggering DCI is able to trigger reports for at most 32 CSI processes. Then the maximal payload size of A-CSI for 32 carriers would be 32*112=3584 bits. Hence, the maximum payload size of UCI bits in eCA is at a rather large level. The TBCC scheme may not fit for such large payload size UCI transmission

The Fig. 1 below shows the performance of BLER at each SNR values with Turbo coding and TBCC for 560bits and 1120bits which corresponds to the maximal payload size of A-CSI reports for 5, 10serving cells respectively. The simulation assumptions could be found in the appendix. The Fig. 1 (a) is under AWGN channel and Fig. 1 (b) is under EPA channel.
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(b) Under EPA channel

Fig. 1 Comparison between TBCC and Turbo coding with different A-CSI bits on PUSCH
It is observed that turbo code could provide better performance than the TBCC for large payload size of UCIs, such as 560 bits and 1120bits.  The performance gain with Turbo coding over with TBCC increases with the length of A-CSI increasing. For 1120bits A-CSI transmission, Turbo coding can provide performance gain of about 4dB and 3dB than TBCC under EPA channel and AWGN channel respectively at the 1% BLER point.
Observation 1: Turbo code could provide performance gain of about 4dB and 3dB than the TBCC under EPA channel and AWGN channel for large payload size of A-CSI reports such as 560bits and 1120bits at the 1% BLER point.
Considering in Rel.12, TBCC has been used for A-CSI reports for at most 5 serving cells which the maximum payload size is 560 bits. Then it is proposed to introduce Turbo coding for A-CSI reports with the payload size larger than 560bits in eCA.
Proposal 1: Introduce Turbo coding for more than 560 bits of A-CSI reports on PUSCH in eCA.
3 Conclusions
In this contribution, benefits of turbo coding for large number of UCI transmission than TBCC is evaluated and there is the following proposal:
Proposal 1: Introduce Turbo coding for more than 560 bits of A-CSI reports on PUSCH in eCA.
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Appendix

Table A1. Simulation assumption
	Parameter
	Setting

	Carrier frequency
	2 GHz

	Carrier bandwidth
	20 MHz

	Channel model
	AWGN, EPA (3km/h)

	Antenna setup
	1Tx, 2Rx, antenna correlation = 0.5

	Channel coding
	Turbo with CRC, TBCC with CRC

	HARQ
	OFF

	Channel estimation
	LS

	Codebook size
	560, 1120bits

	 Modulation scheme
	QPSK













































































