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1. Introduction

It is agreed during RAN1#50bis meeting that both PUCCH and PUSCH can be used to report frequency non-selective and frequency selective CQI information. It is also agreed that, when configured to report CQI through PUSCH, the UE uses one of the following types: wideband, Node-B configured subbands feedback and UE-selected subbands feedback. 
In this contribution, detailed CQI and PMI feedback format is proposed for PUCCH and PUSCH reporting.
2. CQI and PMI Report Using PUCCH
Although PUCCH can only transmit limited number of bits per subframe, it is desirable to report CQI and PMI information just using PUCCH to reduce the uplink overhead, especially in the case that uplink resource is limited. To accommodate report within one PUCCH, the following report format is proposed:
	X bits index
	Y bits CQI or PMI value
	Z bits differential CQI value


Figure 1 Format of frequency-selective CQI/PMI report.

· The first field, the index, indicates: a) whether this is a CQI or PMI report; b) If it is a CQI report, which subbands the CQI is reported over. Note that only one value of the index is used for PMI report and the PMI is then only reported for the whole bandwidth. 
· The second field provides the CQI (5 bits) or PMI (4 bits) value as indicated by the index.

· The third field provides differential CQI values: a) For CQI report, time differential values are feedback for previous CQI reports; b) For PMI report, differential value for the second codeword is then feedback. 
The following table illustrates the number of bits needed for a 20 MHz bandwidth system.
Table 1 Bits for frequency-selective CQI/PMI report of 20 MHz system.
	Subband size
	Bits for index
	Bits for CQI/PMI
	Bit for differential
	Total bits

	5 RBs
	5 bits

32 = 20 (subbands of 5 RBs) + 10 (subbands of 10 RBs) + 1 (WB) + 1 (PMI)
	5 bits for CQI

4 bits for PMI
	0 to 2 bits for time differential

1 to 3 bits for 2nd codeword
	10 – 12 bits


Therefore, even for 20 MHz bandwidth, only 10 to 12 bits is needed to report frequency-selective CQI and PMI. Less number of bits will be needed for narrower bandwidth and frequency-non-selective CQI report.
3. CQI and PMI Report Using PUSCH
When configured to report CQI using PUSCH, we propose that, when feedbacks PMI, each CQI comes with a PMI. That is:
· If one wideband CQI value is reported, then it reports with a wideband PMI and the differential CQI value for the second codeword;
· If one CQI for each subband in the set of subbands configured by the NB is reported, then a PMI and a differential CQI value for the second codeword is also reported for each subband;
· If one CQI value is reported only over the UE-selected subbands, then a PMI and a differential CQI value for the second codeword is also reported over the UE-selected subbands.
· A bitmap should be used to indicate the selected subbands for the following reasons:
· No need to signal the M value;
· M can be adapted by the UE according to the channel condition and the load of the system;

· The saving from compressed label is small and it results in different number of bits for different M which adds complexity.




























































































































































































































































