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This text proposal is for the TR on HSDPA Enhancements, 25.899v0.1.0. 

The content of the text proposed here is based on R1-030470 “Further simulation results on CQI averaging”, and gives more details on the evaluation assumptions, together with some initial simulation results.

------Start of Text Proposal--------

6.1.3.2
Evaluation and Benefits
The main benefits of this enhancement are expected to lie in the following areas:

· Improved packet throughput and delay due to more suitable choice of MCS and scheduling.

· Reduced uplink interference from CQI transmissions due to greater ability to use low CQI reporting rates. 


The following evaluation is for the case of reporting averaged CQI values, as described in detail in section 6.1.3.1.1 above. 

Figure 1 and Figure 2 show simulation results for non-SHO, for various values of CQI feedback cycle, K, and CQI averaging period, NCQI-av. The offered load and throughput shown are both in terms of user-data.

The derivation of channel quality for scheduling is as described in equation 6.1.3.2 above, using the downlink DPCCH power with a calibration derived from the most recent CQI report. A streaming traffic model and a proportional-fair scheduler are used. 

In principle, it may be possible for the Node B to determine the speed of movement (or rate of change of channel) for each UE. In this case the parameters for CQI reporting and the scheduling policy could both be optimised with respect to speed. However, it is also desirable to consider the case where the Node B has no knowledge of the speed of individual UEs. Therefore the following results are for an arbitrary mixture of high and low speeds, where half the UEs have a speed of 3kmph and the other half have a speed of 120kmph.
Figure 1 shows that the total throughput is independent of the CQI feedback cycle, K. This confirms that the channel tracking based on power control is effective for long reporting periods. This Figure also shows that increasing the value of NCQI-av from 1 to 40 increases the maximum throughput by about 10%. This benefit is obtained irrespective of the CQI feedback cycle.
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Figure 1: Total throughput, mixed UE speeds, 3km/h and 120km/h, non-SHO

Note that the black and green curves are almost identical, as are the red and blue curves.

Similarly, Figure 2 shows that the packet delay under the same conditions is substantially independent of the CQI feedback cycle. Increasing the value of NCQI-av from 1 to 40 reduces the delay, particularly at high loads.
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Figure 2: 95 percentile delay, mixed UE speeds, 3km/h and 120km/h, non-SHO
Figure 3 and Figure 4 consider the following aspects:

· sensitivity to CQI transmission errors;

· suitable values for NCQI-av-subset (the number of the NCQI-av subframes for which a CQI value is derived at the UE).

Figure 3 and Figure 4 show separate results for the following cases:

· a CQI transmission error rate of 0.01;

· CQI reports equal to the average of CQI values relating to every other sub-frame during the NCQI-av subframe averaging period (i.e. NCQI-av-subset = NCQI-av/2). 
It can be seen that neither of these factors have any significant effect on performance. 
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Figure 3: User throughput, mixed UE speeds, 3km/h and 120km/h, non-SHO, 
CQIerr = Error rate of CQI transmission, 
Ns = Separation between CQI measurements at UE (in subframes)
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Figure 4: 95 percentile delay, mixed UE speeds, 3km/h and 120km/h, non-SHO,
 CQIerr = Error rate of CQI transmission, 
Ns = Separation between CQI measurements at UE (in subframes)
The results presented above show that, when the UE is not in soft handover, increasing the averaging period for CQI reports can increase HSDPA throughput and reduce packet delay, without the Node B having any knowledge of the speed of individual UEs. 
When the UE is not in soft handover, an increased averaging period for CQI reports can also be combined with a reduced CQI reporting rate, leading to a potential reduction in uplink interference without any reduction in downlink performance.

------End of Text Proposal--------
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