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1. Introduction

This contribution gives text proposal for the TR on variable rate CQI reporting [1]-[5].

2. Reference

[1] Mitsubishi, Lucent, “On Variable Rate CQI Feedback”, R1-02-1215.

[2] Lucent, “Variable Rate Channel Quality Indication”, R1-02-0935.

[3] Lucent, “UL overhead reduction by using DL activity dependent CQI reporting”, R1-02-1069.

[4] Siemens, “CQI Reporting Enhancement”, R1-02-1046.

[5] Mitsubishi, “Additional CQI feedback”, R1-02-1051.

5 Overview of Technologies considered as Enhancement
5.1 Variable Rate CQI Reporting

In Release-5, a fixed CQI reporting rate is used. A slower CQI reporting rate will reduce UL signalling overhead. However, it may also result in outdated CQI being used in scheduling and MCS selection which will degrade the system performance. In order to improve the accuracy of channel quality estimates, a higher CQI reporting rate is desirable. However, higher CQI reporting rate results in larger overhead thus impacting the overall uplink capacity. 

The enhancement described as “Variable Rate CQI Reporting” reduces the UL signalling overhead by reducing the CQI reporting rate for a given UE during periods of downlink inactivity.  During the active periods when frequent CQI reporting is critical for scheduling and MCS selection, the CQI reporting rate is increased to improve the performance. Due to bursty nature of the data traffic, the UEs are active only a fraction of the time. Therefore, an increased CQI reporting rate during the active periods will not incur significant UL signalling overhead, while still providing as recent information as possible for scheduling and data rate (i.e. MCS) selection.
6 Details of Technologies 
6.1 Variable Rate CQI Reporting
6.1.1 Features
6.1.2 Evaluation and Benefits

6.1.2.1 Reduction in UL Signalling Overhead

The reduction in signalling overhead possible due to variable rate CQI reporting depends on the fraction of time downlink transmissions are actually scheduled to a mobile. For example, if f is the fraction of time that downlink transmissions are scheduled to a given mobile, the average CQF rate for the mobile is bounded above by 
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 per TTI, where T is the frequency of CQI reporting that is not triggered by downlink activity. In order to estimate f, assume that there are 50 mobiles in the cell. If the utilization of the HS-DSCH is 1, and an average of 2 mobiles are code-multiplexed in each TTI, then 
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, the reduction in signaling overhead when compared with the (optimum) scheme where explicit CQI is provided every TTI is 
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dB. By contrast, the overhead reduction possible due differentially encoding of CQI information is bounded above by 6.24dB. The overhead reduction possible due to the baseline fixed rate CQI reporting scheme is 
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dB; however, values of T greater than 10 result in significant losses in system performance.
6.1.2.2 System Performance Evaluation

This section shows the degradation in performance for the baseline scheme fixed rate CQI scheme and the variable rate CQI scheme as T increases.  Figure 1 shows the CDF of packet call throughput (PCT) when the system has 56 mobiles, each at a speed of 3Km/h, for T = 5, 10, 25 and 50. These cases are compared with the benchmark (optimum) case where T = 1, i.e, one where a CQF is provided once every 2ms. The figure indicates that values of T greater than 10, the degradation in user-perceived QoS can no longer be ignored. By contrast, for the variable rate CQI scheme, the CDF of PCT, presented in Figure 2, for a similarly loaded system shows little or no loss in performance for values of T as high as 50 when compared with the benchmark (optimum) case, i.e., one with T = 1. The throughputs for each of these values of T for both schemes are provided in Table 1. Performance at different values of system load, including higher mobile speeds, can be found in R1-02-0935 and R1-02-1069.
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Figure 1. Comparison of PCT CDFs for the fixed rate CQI scheme as a function of T. Mobile speed = 3Km/h. Number of mobiles = 56.
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Figure 2. Comparison of user-perceived PCT CDFs for the variable rate CQI scheme as a function of T. Mobile speed = 3Km/h. Number of mobiles = 56. 

Table 1. Throughput metrics for the fixed rate and variable rate CQI schemes with 56 mobiles at 3Km/h as a function of T.

	Value of T
	Fixed rate CQI scheme
	Variable rate CQI scheme

	
	PCT

[Kb/s]
	OTA

[Kb/s]
	Service thpt

[Kb/s]
	Loss in PCT compared to benchmark, i.e, 
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	1245
	2308
	1999
	5.44
	1282
	2354
	1994
	2.679

	
[image: image12.wmf]25

T

=


	1169
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	1954
	11.213
	1275
	2358
	2014
	3.192
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Additional simulation results for this feature can be found in contributions R1-02-0935 and R1-02-1069.
6.1.3 Impacts on other WGs

Downlink activity detection by the UE is required.
Annex B: Simulation Assumptions
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