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1 Introduction

During the course of the SI-phase and the first part of the WI-phase of Evolved UTRA, many contributions have addressed the feedback on the UL control channel of the channel quality indicator (CQI) and the feedback of spatial precoding information, see the Tdocs [3]-[12] and the references therein.
Our description rests on the following design considerations 
· Three control message structures are specified. The NodeB instructs each UE which message structure to use. The message structures are geared to different DL data transmission scenarios and aim to balance the UL signalling load and the DL data load.
· Both a channel quality indicator (CQI) and a precoding matrix index (PMI) are part of the message structure.
We present in Section 2 a description of the CQI-message, as a basis for the content of Section 7.2.1 of the TS 36.213 [1]. In Section 3 we discuss some of the properties and we conclude in Section 4,
2 Channel quality indicator (CQI) definition
The channel quality indicator (CQI) message is constituted of several fields listed in Table 1, 
Table 2
 and Table 3 for each of the three possible message formats. Which message format is to be used by the UE along with the CQI cycle to be employed is signaled to the UE (either by higher layers or over the DL shared control channel).
For the purpose of CQI reporting the resource blocks in the system are grouped into a resource block groups, where a resource block group (RBG) consists of a multiple of [m] adjacent resource blocks.

Table 1: L1/L2 control message format "A"

	field name
	number of bits
	description

	distributed-CQI
	Ncqi
	average quality over all subcarriers


Table 2: L1/L2 control message format "B"

	field description
	number of bits
	description

	label
	Nlabel
	indictates a set of M RBGs

	primary-CQI
	M x Ncqi
	quality for the CW in each of the M RBGs

	secondary-CQI
	Ncqi
	average quality for the CW in all other RBGs


Table 3: L1/L2 control message format "C"

	field name
	number of bits
	description

	label
	Nlabel
	indicates a set of M RBGs

	PMI
	M x Npmi
	precoding matrix  indicators in each of the M RBGs

	primary-CQI-1
	M x Ncqi
	quality for CW1 in each of the M RBGs

	primary-CQI-2
	M x Ncqi
	quality for CW2 in each of the M RBGs

	secondary-CQI-1
	Ncqi
	average quality for CW1 in all other RBGs 

	secondary-CQI-2
	Ncqi
	average quality for CW2 in all other RBGs 


Table 4: number of bits in L1/L2-control message fields per bandwidth mode

	bandwidth mode
	1.25MHz
	2.5MHz
	5MHz
	10MHz
	15MHz
	20MHz

	Nlabel
	FFS
	FFS
	FFS
	FFS
	FFS
	FFS

	Ncqi
	FFS

	Npmi
	FFS


3 Discussion

The following comments relate to various aspects of the specification proposal:
· Typically, UEs experiencing high Doppler or low SNR, alternatively UEs being persistently scheduled, are instructed to use the L1/L2 message format "A". Furthermore, UEs experiencing low Doppler and have a moderate amount of data to transmit are instructed to use the L1/L2 message format "B". Finally, UEs experiencing low Doppler and high SNR and a large amount of data to transmit are instructed to use the L1/L2 message format "C".
This ensures that the L1/L2 scheduling message size and the DL throughput are balanced. Moreover, it efficiently employs signalling resources where they are most needed. For example, there is no added value of having low-end users signal MIMO-information or frequency-scheduling information to the eNodeB. 
· Users that are idle or transmit no or little data are typically instructed to report their CQI using format "A". When DL data becomes available they may be 'upgraded' and instructed to report their CQI with format "B" or "C" such that frequency-scheduling and MIMO transmission may become feasible.

· The choice of  M (how many RBGs to report in a single L1/L2 control message) is the next thing to determine. For different bandwidth modes the value of  M and Nlabel  may be different. Once M is determined the number of bits in the label Nlabel  follows from  
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where NRBGs  is the total number of RBGs, see the optimal source encoding/decoding rules in [13].
· The message format and the particular choice of Ncqi and Npmi is the same for all bandwidth modes. The choice of Npmi depends on the codebook size and subsequently on the number of transmit antennas employed in the eNodeB. When differential CQI-encoding is considered the signalling load may become smaller.
· Example values for the 10MHz scenario are M=3, Ncqi=5, Npmi=4, and Nlabel=12. With these values, the message format "A" contains 5 bits, message format "B" contains 32 bits and message format "C" contains 64 bits. A more detailed overhead estimation can be found in [14].
· Multi-user MIMO feedback has not been considered since the details are far from settled in RAN1. Feedback for MU-MIMO can be added as a fourth feedback mode “D”. 

4 Conclusion
We propose to take the description in Section 2 as the working assumption for the L1/L2 control message structure.
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