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This document is a revision of the text proposal from R1-031309 presented in RAN1#35 (previously presented as R1-031036 in RAN1#34), incorporating modifications made as a result of comments at RAN1#34 and RAN1#35. 

The changes since R1-031309, as requested in RAN1#35, are:

· reference to the need to assess the relationship between CQI averaging and the RAN4 performance requirements;

· a note of the fact that in these simulations only inner loop power control is active on the DPCH whose power the Node B is tracking. 

--- Start of text proposal for TR25.899 v0.2.2 – to be inserted in section 6.1.1.2 after Figure 16 ---

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.

The performance of reporting averaged CQI values can also be examined in terms of the RMS error between the channel quality value used for selecting an MCS for an HS-DSCH packet transmission and the actual channel quality during transmission of the HS-DSCH packet. Ideally, this RMS error should be as small as possible. 
The following simulation assumptions are used for the evaluation of the RMS error performance:

· Pedestrian A channel model.

· Power-tracking of DL DPCH (with inner loop power control only) used by Node B to interpolate between CQI reports:  MCS selection using channel quality derived according to equation 6.1.3.4 with L = 1.

· 3-timeslot delay between choice of MCS and start of HS-DSCH packet transmission.

· 4% error rate (AWGN) on UL TPC commands in non-SHO; 7% error rate on UL TPC commands in SHO. 

· Power balancing according to TS25.433 in SHO cases. 
· CQI values derived by UE in each subframe and averaged over 1 or 40 subframes

· 1% transmission error rate for CQI reports

The results are shown in Figures X and Y.
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Figure X:  RMS error between SIR used for MCS selection and actual SIR during HS-DSCH transmission (non-SHO)
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Figure Y: RMS error between SIR used for MCS selection and actual SIR during HS-DSCH transmission – Soft handover (2 cells)
The results in Figures X and Y show that when the CQI feedback cycle k is 40 subframes, the RMS error in the channel quality value used for MCS selection is significantly reduced (by up to 30% or 1.7dB) when the UE transmits averaged CQI reports is instead of non-averaged CQI reports. 

The averaged CQI reports enable the Node B to perform a more accurate calibration of its downlink power level in terms of the most suitable corresponding MCS. This becomes increasingly advantageous as the UE’s speed increases. 

Note that performance as good as averaging could be achieved if a non-averaged CQI value is reported every subframe, and suitable processing is done by the Node B. However, in this case the performance improvement cannot be achieved without transmitting CQI reports more frequently in the uplink, causing more UL interference and reduced UE battery life. A guide to the reduction in uplink interference which is achieved by reducing the CQI reporting rate is shown in Table 4. Further analysis is FFS.
Averaging at the UE is beneficial in that it enables improved performance to be achieved with reduced-rate CQI reporting.  A reasonable upper-bound for the averaging period duration would be the length of the CQI feedback cycle, k.
6.1.1.3 Impacts on other WGs

Basically, it doesn't impact on any other WGs to introduce enhanced CQI reporting. However, if we need the switch to turn these functions on/off, NBAP and RRC signalling may be needed like signalling of feedback cycle k.
Any relationship between CQI averaging and the RAN WG4 performance requirements should be assessed. 
--- End of text proposal ---
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