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1.
Introduction 

RAN1 has agreed on the way forward on feedback and codebook in the #61bis Dresden meeting as below:

· W_1/W_2 reporting for periodic PUCCH feedback

· CSI Mode 2:  

· Direct extension of Rel.8 PUCCH Mode 1-1

· W is determined from a single sub-frame report conditioned upon the latest RI report in a previous sub-frame

· Separate or joint selection of subset(s) of codebook C1 and/or codebook C2 is applied to ensure a total payload size (W1 and W2 and CQI(s)) of at most 11 bits

· The subset(s) are fixed and hence not configurable

· Details on CSI Mode 1 is to be studied further

In this contribution, we discusse the CSI mode 1 for PUCCH of Uplink control signaling.
2. CSI Mode 1
As agreed in RAN1 #61 meeting, in CSI Mode 1 for PUCCH, W1 and W2 are signaled in separate subframes [2] by natural extension of CQI/PMI/RI modes from Rel-8/9. 
The Rel.8/9 periodic PUCCH CQI modes are given in Table 1. From the table, we can know that in LTE Rel-8 and Rel-9, four PUCCH report types are supported. Based on the combinations of report types, four PUCCH reporting modes can be used in periodic reporting. 
Table 1 CQI and PMI Feedback Types for PUCCH reporting Modes

	
	
	PMI Feedback Type

	
	
	No PMI
	Single PMI

	PUCCH CQI                 Feedback Type
	
	
	

	
	Wideband
	Mode 1-0
	Mode 1-1

	
	(wideband CQI)
	
	

	
	
	
	

	
	UE Selected
	Mode 2-0
	Mode 2-1

	
	(subband CQI)
	
	


It should be noted that in Rel8/9, sub-band precoding is not supported in PUCCH-based CQI reporting modes. That is, only a single wideband PMI is reported. On the other hand, sub-band CQI is reported in mode 2-1 using the “best-M-average” strategy. The sub-band CQI corresponding to different sub-bands are reported across sub-frames via cycling. In order to support CSI mode 1: W1 and W2 are signaled in separate subframes, from Table 1, we can see that it is better to make an extension of mode 2-1 to enable the report of a subband matrix indicator (corresponding to W2 (C2) and a subband CQI whose computation assumes the use of the precoder W obtained as a function of the most recently reported single precoding matrix W1 and the selected single matrix W2 over the selected subbands.
Consider the following factors:
· PUCCH resources (for CQI reporting) are quite limited.

· It is highly desirable, if not essential, to keep the maximum overhead of CQI report (using format 2/2a/2b) the same as Rel.8/9, which is 11 bits. Extensive study on the coverage of PUCCH format 2/2a/2b has been conducted to suggest that extending the maximum payload above 11 bits is risky. 

 The following proposals are made to allow the extension of Mode 1-1 and 2-1 for the periodic PUCCH CQI modes to accommodate the Rel.10 dual-stage precoder structure:

· W (the composite precoder) is derived from a single wideband W1 and a single subband W2. For CSI mode 1, W1 and W2 are reported in separate subframes.
· Mode 1-1 feeds back wideband W1 and wideband CQI.
· The extension of Mode 2-1 enables the report of a subband matrix indicator W2 (C2 and a subband CQI
· W2 can cover several subbands, so that W2 will not introduce an additional level of “cycling through” across subframes. Subband CQI can also be fedback in the similar way covering several selected subbands.
· W1 can be reported in the same subframe as Rank Indicator (RI). Joint encoding of W1 and RI can reduce the overhead.
.
3
Conclusion
In this contribution, the CSI mode 1 for uplink control signalling is discussed. We suggest to support separate feedback reporting for wideband PMI and subband PMI. To reduce the overhead, we suggest to consider 1)Joint encoding of wideband PMI with R1;2) subband PMI W2  and subband CQI can cover several subbands.
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