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Sub-band CQI Feedback Modes
Vinod Ramachandran, Suresh Kalyanasundaram, Stavros Tzavidas
Motorola
Introduction
This contribution proposes two modes of receiving sub-band CQI information from mobile stations in IEEE 802.16m. The solutions are aimed at reducing the overhead in the uplink feedback channel. We also propose a text for the amendment working document.

Modes of Sub-band CQI Reporting

We classify sub-band CQI reporting in to two modes, namely periodic sub-band CQI reporting and on-demand sub-band CQI reporting.

A. Periodic Sub-band CQI Reporting

In this mode, the mobile stations report sub-band CQI periodically to the base station. In every reporting opportunity, each mobile station computes and sends the CQI of its best K sub-bands. By best sub-bands, we mean the sub-bands with the highest channel quality. The value of K and the periodicity of reporting can be configured by the base station. It should be noted that the value of K and the periodicity can be different for the different mobile stations. For example, mobile station 1 may report the CQI of its best two sub-bands while mobile station 2 may report the CQI of its best five sub-bands. The value of K for each mobile station can depend on several parameters e.g., the QoS of the mobile station. 

B. On-demand Sub-band CQI Reporting

In addition to the periodic CQI reporting, it may be useful to have an on-demand CQI reporting where the base station requests the mobile stations to report sub-band CQI. The proposed sub-band CQI feedback scheme is base station controlled i.e., the base station determines the number of best sub-bands for which the mobile stations need to report the CQI. In this mode, each mobile station may be asked to report the CQI of a variable number of its best sub-bands. For example, mobile station 1 may be asked to report the CQI of its best two sub-bands while mobile station 2 may be asked to report the CQI of its best five sub-bands. The number of best sub-bands for which CQI is requested from each of the mobile stations is decided by the base station. 

A mobile station that is definitely going to be scheduled within the next few frames may be made an on-demand CQI request. The base station may determine that the mobile station needs to be scheduled in the next few frames based on different parameters such as the QoS requirements of the mobile station, the throughput that the mobile station has received so far, and high priority message queued in the buffer. In addition, the base station may request a mobile station to report the CQI of a fewer number of its best sub-bands, when the mobile station is located higher in the scheduler’s priority list and therefore, likely to be allocated its best sub-bands.  In addition to the above parameters, the number of sub-bands can also be determined based on the available uplink feedback channel bandwidth. The determined number of sub-bands may be communicated to the mobile station as part of a CQI request.
Text Proposal 
----------------------------------------------Start of the text proposal ------------------------------------------------------
Insert the following subsections in section “15.3.9.3.1.3 Channel quality indicator(CQI) definition”: 
15.3.9.3.1.3.1 Channel quality indicator(CQI) modes

There are two modes of sub-band CQI reporting, namely, periodic reporting and on-demand reporting.

15.3.9.3.1.3.2 Periodic sub-band CQI reporting

In this mode, the mobile stations shall periodically report the CQI of their best K sub-bands. The value of K and the periodicity can be different for each mobile station. The periodicity of reporting and the value of K for each mobile station shall be configured by the base station through a dedicated CQI-Config message, whose contents are shown in Table X1.

Table X1. CQI-Config message content

	Message Content
	Description
	Values
	Size (in bits)

	Periodicity
	Periodicity of CQI reporting from mobile stations
	5, 10, 20, 40, 80, 160, 256, OFF (in ms)
	3

	FrameOffset
	Offset in number of frames 
	Integer (0 to 255)
	8

	NumberofBestSubbands, K
	Number of best sub-bands for which CQI shall be reported by the mobile station
	Integer (1 to N)

N is the total number of sub-bands
	log2(N)


The contents of the periodic sub-band CQI reporting message from a mobile station is shown in Table X2.

Table X2. Periodic sub-band CQI reporting message content

	Message Content
	Description
	Values
	Size (in bits)

	SubbandIdentities
	IDs of the sub-bands for which the CQI are being reported
	K values in the range of Integer (1 to N)

N is the total number of sub-bands
	K*log2(N)

	CQIIndices
	Actual CQI indices for each of the sub-bands
	FFS
	K*4

(4 bits for each sub-band)


15.3.9.3.1.3.3 On-demand sub-band CQI reporting

In this mode, the base station shall explicitly request a mobile station for a one-time report of the CQI of its best K sub-bands. The number of sub-bands (K) for which the CQI is requested can be different for each mobile station and shall be determined by the base station. The contents of the on-demand CQI request are shown in Table X3.

Table X3. On-demand CQI request message content

	Message Content
	Description
	Values
	Size (in bits)

	NumberofBestSubbands, K
	Number of best sub-bands for which CQI shall be reported by the mobile station
	Integer (1 to N)

N is the total number of sub-bands
	log2(N)


The actual CQI report sent by a mobile station in response to the on-demand CQI request is the same as shown in Table X2.

-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


