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1. Introduction

In this document we provide a clarification of used terminology for CQI reporting.

Furthermore we provide a summary that indicates the current status in 

· RAN1 LS answer [1]  to RAN2 LS [2],
· RAN2, last status for CQI topic [3]
Based on these agreements and our experience with the incremental CQI feedback method described in [5] we provide a text proposal for the current version of the 3GPP RAN2 Specifications 36.300 [4].
2. Terminology

CQI Reporting Scheme denotes whether the reporting is done for a frequency diverse, frequency selective or MIMO scheduling scheme.
CQI Reporting Parameters are used on a per UE basis to define the resources, i.e. frequency, time, code etc. resources as well as e.g. the number of information bits contained in one report.
CQI Reporting Mode defines the basic operation of the reporting in terms of when and why a report is generated.

CQI Reporting Method defines how the content of the cqi reporting is generated, i.e. it also defines the interpretation and reconstruction of the contents of the CQI reports.
3. Current agreements and status in RAN1 and RAN2
3.1. Control of the CQI Reporting

RAN1 [1]
The time and frequency resources that can be used by the UE to report CQI are under the control of the eNB.
RAN2 [3]
The CQI reporting is controlled and configured by the eNB for all active UEs
3.2. CQI Reporting Schemes

RAN1 envisages the following types of CQI reports [1]:

· “Wideband” type of CQI report (providing information relating to the whole downlink bandwidth)

·  “Multi-band” type of CQI report (providing information relating to some downlink sub-bands)

· CQI report types for applicable MIMO schemes.

The combination of the above types of CQI reporting is FFS
RAN2 agreed status for CQI reports [3]:

“The CQI report indicates a value … for one resource block or a value averaged over a group of resource blocks.”
3.3. Resources used for CQI Report Transmission

RAN1 Status [1]
When the UE is not allocated PUSCH resources in the subframe in which a CQI report is to be sent, the CQI reports are sent on the PUCCH which is sent on the reserved region on the edge of the system band.

When the UE is allocated PUSCH resources in the subframe in which a CQI report is to be sent, the CQI report is transmitted together with uplink data on the PUSCH.

RAN2

No decision taken so far.
3.4. Required size of CQI Reports
RAN1 Status [1]
· The exact message sizes are FFS in RAN1.

· CQI on the PUCCH: If QPSK with ½ rate coding is used, this corresponds to 10 information bits per UE per subframe; however, the actual modulation and coding scheme is FFS, and the final number of information bits will be set accordingly. 

· CQI on the PUSCH (with UL data): more bits can be used for CQI. 

RAN2

No decision taken so far.

3.5. CQI Reporting Periodicity and CQI Trigger Type
RAN1 Status [1]
The baseline configuration is periodic reporting. A range of period lengths should be able to be configured by the eNodeB; the set of useful values for each type of CQI report is FFS in RAN1.

Periodic reporting is the baseline configuration; trigger-based CQI reporting is FFS
RAN2 Status [3]
Periodical reporting of CQI

3.6. Further CQI Reporting Requirements
Alcatel-Lucent additional proposals to the current status regarding CQI reporting:
CQI Reporting Method
A CQI Reporting method shall comprise the following characteristics 

· Each value shall represent the quality for an integer number of consecutive physical resource blocks.

· CQI Reports shall consist of the same amount of bits, irrespective of their scheme, mode or contents.

· Each reported quality value shall reflect the actual current quality of the physical resource blocks, allowing for determination of a modulation and coding scheme with a predictable average block error probability for each scheduling occasion.
· CQI reports shall be capable of refining the channel quality from a wideband scheme towards a multi-band scheme without changing the CQI reporting method.

· Each CQI reporting method shall be tunable in terms of minimum number of physical resource blocks reported with a certain CQI value.

· Modification of the parameters shall implicitly adapt the CQI reporting granularity in a predefined and well-known manner.
The incremental CQI feedback method for the CQI reporting efficiently fulfils the above mentioned requirements [5].
MIMO CQI Reporting Method
Each UE can send more than one CQI Report within one subframe, e.g. per MIMO-stream for the applicable MIMO Schemes.
Table1: MIMO CQI Reporting 
	
	CQI Reports sharing code resource
	CQI Reports sharing time resource

	Reporting
behaviour
	Only one code is necessary, but mapping of the report to the MIMO stream must be ensured.
	Possibility of sending CQI reports per MIMO stream simultaneously, i.e. more than one code is necessary.

	Condition
	Only one code necessary for the CQI reporting.
	Either a code with lower spreading factor or more than one code for the CQI reporting is necessary.

	Remark
	no two reports have the same “age”.
	reports are available simultaneously and have the same “age”.


4. Proposal

The following text proposal for the TS 36.300 captures the agreements from RAN1 and RAN2 including the above mentioned proposals from Alcatel-Lucent for the MIMO CQI reporting case. We propose to include the following section into the TS 36.300.
-----------------------------------------------------------------------------------------------------------------------

The CQI reporting is controlled and configured by the eNB for all active UEs
I.e. the eNB controls

· CQI Reporting Schemes
· Wideband (i.e. frequency diverse)

· Multi-band (i.e. frequency selective)
· MIMO
· Parameters for CQI Report Transmission

· Time and frequency domain used for the reporting
· Interval

· Offset (for distribution in time domain of several UEs)

· Channels

· When the UE is not allocated PUSCH resources in the subframe in which a CQI report is to be sent, the CQI reports are sent on the PUCCH which is sent on the reserved region on the edge of the system band.

· When the UE is allocated PUSCH resources in the subframe in which a CQI report is to be sent, the CQI report is transmitted together with uplink data on the PUSCH.

· Code(s), e.g. individual codes for simultaneous CQI reporting of different MIMO streams

· Number of CQI reports, defined by the number of reported streams

· CQI reports for each stream can be sent sequentially, using one report per subframe or simultaneously, using lower SF code or more than one code per subframe

· Size and structure of CQI Reports

· The number of bits per report is limited to 10 information bits per UE per subframe, if CQI is send on the PUCCH with QPSK ½ rate coding.
· Definition of the CQI report contents e.g. for different MIMO schemes; defines whether the reports shall contain e.g. Index(es) for precoding.
· CQI Reporting Modes

· Periodical CQI reporting

· On request

· Event based
· CQI Reporting Method
A CQI Reporting method shall comprise the following characteristics 

· Each value shall represent the quality for an integer number of consecutive physical resource blocks.

· CQI Reports shall consist of the same amount of bits, irrespective of their scheme, mode or contents.

· Each reported quality value shall reflect the actual current quality of the physical resource blocks, allowing for determination of a modulation and coding scheme with a predictable average block error probability for each scheduling occasion.
· CQI reports shall be capable of refining the channel quality from a wideband scheme towards a multi-band scheme without changing the CQI reporting method.

· Each CQI reporting method shall be tunable in terms of minimum number of physical resource blocks reported with a certain CQI value.

· Modification of the parameters shall implicitly adapt the CQI reporting granularity in a predefined and well-known manner.
-----------------------------------------------------------------------------------------------------------------------
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