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1. Introduction
In the RAN1 #52b conference, it was agreed that CQI uses the same modulation scheme as the data on PUSCH. With respect to CQI on PUSCH, there are still the following open issues to be settled.
· Issue 1: Define the offset values between the data MCS and the code rate of CQI;

· Issue 2: Whether multiple offset values are needed when multiple services with different QoS are time multiplexed.
In this contribution, we present our points of view on them.
2. Discussion on issue 1
Before computing the MCS offset values, it is noted that different coding schemes are adopted for CQI with different payload sizes, i.e.,
–Tail biting convolutional coding + rate matching as specified for “large” CQI payload size (more than 11 bits);
–Block coding (Reed-Muller code) for “small” CQI payload size (less than or equal to 11 bits).
It means that the CQI payload size should be considered as an important factor when determining the code rate of CQI on PUSCH.
Table 1 shows the required code rate of CQI with different payload sizes in AWGN channel. The target BLER is assumed to be 1%, and the (32, 13) base code is used as the generator matrix of Reed-Muller code [1]. It is observed that the code rate gap for different CQI payload sizes is large when SNR and the modulation scheme are given. For example, in the case of SNR=2dB and QPSK modulation, the required code rate for 4-bit CQI payload size is 0.182, but the required code rate for 11-bit CQI payload size is 0.234, which is about 30% higher than that of the 4-bit situation. In other words, for the code rate=0.182, CQI with 11-bit payload size can be used in the SNR=1dB environment, but CQI with 4-bit payload size is only available in the SNR=2dB environment.
Therefore, it is obvious that different MCS offset values are needed for different CQI payload sizes when the data and CQI are multiplexed on PUSCH.
Table 1 MCS table for CQI
	SNR (dB)
	Modulation
	Payload Size=4
	Payload Size=7
	Payload Size=11

	
	
	Code Length
	Code Rate
	Code Length
	Code Rate
	Code Length
	Code Rate

	…
	…
	…
	…
	…
	…
	…
	…

	1
	QPSK
	27
	0.148
	40
	0.175
	60
	0.183

	2
	QPSK
	22
	0.182
	31
	0.226
	47
	0.234

	3
	QPSK
	17
	0.235
	25
	0.280
	36
	0.306

	…
	…
	…
	…
	…
	…
	…
	…


3. Discussion on issue 2
In the RAN1 #52b conference, some companies proposed to use different MCS offset values for different QoS services. However, it is noted that the QoS requirement can be guaranteed by the mechanisms from high layer, and different QoS services are treated in the same way in physical layer. Therefore, it is unnecessary to define the MCS offset values based on the QoS requirement in RAN1.
4. Conclusion 
In this contribution, we discuss the MCS offset values between the data and CQI on PUSCH, and propose that

· The CQI payload size should be considered as an important factor when determining the MCS offset values between the data and CQI;

· There is no need to define different MCS offset values for different QoS services.
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APPENDIX
The simulation results for Table 1 are presented in Figure 1.

–AWGN channel

–1 Tx antenna and 1 Rx antenna
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Figure 1 BLER performance of CQI for different payload sizes
