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1. Introduction

For the channel quality reporting per timeslot, the MS shall report the MEAN_BEP for the modulation scheme with which the MS has received the largest number of blocks on each timeslot allocated to the MS since the last report. At GERAN2#36bis, G2-080003 pointed out potential problems of the existing EGPRS2 channel quality reporting per timeslot. This paper is the update of G2-080003.
[NOTE: This paper is exactly same as GP-080086 which was presented at GERAN1#37 meeting in Seoul.]
2. EGPRS2 channel quality reporting
2.1 Report of timeslot link quality measurements for EGPRS and EGPRS2

In EGPRS, there are two modulation schemes, i.e. GMSK and 8PSK. For EGPRS timeslot link quality measurements, the MS shall report the MEAN_BEP for the modulation scheme with which it has received the largest number of blocks on each allocated timeslot. 
In EGPRS2, there are four modulation schemes, i.e. GMSK, 8PSK, 16QAM and 32QAM in case of EGPRS2-A and GMSK, QPSK, 16QAM and 32QAM in case of EGPRS2-B. In the existing specifications, for EGPRS2 timeslot link quality measurements, the MS shall report MEAN_BEPs for two modulation schemes indicated by Reported_Modulations. Two modulation schemes are the ones with which the MS has received the largest number of blocks and the next largest number of blocks respectively over all allocated timeslots since the last report and the MS shall report the MEAN_BEP for one of two modulation schemes on each allocated timeslot.
2.2 Potential problems on EGPRS2 channel quality reporting per timeslot
2.2.1 Failure of reporting the MEAN_BEP for higher order modulation scheme
Let’s make three assumptions as follows: 
1. GMSK, 8PSK and 16QAM have been used over all allocated timeslots for EGPRS2-A since the last report.
2. The bit value of Reported_Modulations is 000, i.e. the MS shall report MEAN_BEP for GMSK and 8PSK.
3. 16QAM has been used more than GMSK and 8PSK in one of allocated timeslots since the last report.
With the existing EGPRS2 channel quality reporting per timeslot, even if 16QAM is the modulation scheme with which the MS has received the largest number of blocks on that timeslot, the MS can’t report the MEAN_BEP for 16QAM because 16QAM is not included in Reported_Modulations. Instead, the MS may report the MEAN_BEP for the lower order modulation scheme than 16QAM on that timeslot.
In addition, two modulation schemes indicated by Reported_Modulations are the ones with which the MS has received the largest number of blocks and the next largest number of blocks respectively over all allocated timeslots. In terms of EGPRS2 channel quality reporting per timeslot, it’s doubtful if the MEAN_BEP for two modulation schemes decided after taking all allocated timeslots into account is more valuable information than the MEAN_BEP for the modulation scheme with which the MS has received the largest number of blocks on each allocated timeslot. 
2.2.2 Duplication of reported information on the link quality measurements
According to the value of EGPRS2_LINK_QUALITY_MEASUREMENT_MODE field, the MS shall report the MEAN_BEPs for all modulation schemes used on blocks which the MS has received since the last report or for two modulation schemes with which the MS has received the largest number of blocks and the next largest number of blocks respectively over all allocated timeslots. This requirement on two modulation schemes chosen for EGPRS BEP Link Quality Measurements Type 2 IE is exactly the same as that for EGPRS Timeslot Link Quality Measurements Type 2 IE. 
The information delivered by EGPRS BEP Link Quality Measurements Type 2 IE is regularly reported to the network and the one delivered by EGPRS Timeslot Link Quality Measurements Type 2 IE is irregularly reported to the network according to the value of LINK_QUALITY_MEASUREMENT_MODE field. In other words, the network is regularly provided with the information on EGPRS2 link quality measurement per modulation scheme averaged over all allocated timeslots and on the other hand, the network could be provided with the information on EGPRS2 link quality measurement per modulation scheme and per timeslot only if the network orders the MS to report such information.
Considering unforeseeable and changeable radio environment, it would be good that the network could receive as much information as possible from the MS on the radio link status in order to choose the best modulation and coding scheme used for data blocks transmitted to the MS. 
However, based on the existing procedures specified for EGPRS2 channel quality reporting, in case EGPRS2_LINK_QUALITY_MEASUREMENT_MODE is set as 1, the network would receive almost duplicated information from EGPRS BEP Link Quality Measurements Type 2 IE and EGPRS Timeslot Link Quality Measurements Type 2 IE respectively unless the MS has experienced devastating fast fading in radio environment. The only difference between MEAN_BEPs from two IEs is whether the reported MEAN_BEP is averaged per timeslot or not. If the MS has been in the static radio environment, the averaging over time would be unlikely to make big difference between those MEAN_BEPs. In other words, MEAN_BEPs reported by two IEs could be regarded as the duplicated information on the link quality measurements.
2.2.3 Inclusion of timeslots which are not used anymore after time reconfiguration
Let’s assume that the timeslot reconfiguration happens since the last report and timeslots allocated by the timeslot reconfiguration are not same as the timeslots used before the timeslot reconfiguration. Based on the existing EGPRS2 channel quality reporting per timeslot, the MS shall consider timeslots which are not used anymore after timeslot reconfiguration when two modulation schemes are to be chosen. It would cause the MS to report less exact link quality measurements to the network because two modulation schemes chosen might be quite different depending on whether timeslots which are not used anymore after timeslot reconfiguration are taken into account or not. It means that the MS may fail to correctly report the latest radio link status with the existing EGPRS2 channel quality reporting per timeslot in case the timeslot reconfiguration happens.
Considering the above scenario, it doesn’t look reasonable to take timeslots which are not used anymore into account when the MS decides two modulation schemes for EGPRS2 channel quality reporting per timeslot. In order to get rid of such potential problem, it would be good that the MS report the channel quality per timeslot on the modulation scheme with which the MS has received the largest number of blocks on each current allocated timeslot.

2.2.4 Failure of reflecting the exact radio link status due to not enough samples taken
In terms of statistical analysis, only if the number of samples taken is large enough, the sample mean could be the representative value on any given population. In the radio environment, there are many elements which distort the original radio signal such as sudden deep fading, scatters or interference from other radio signals. In order to make the statistical analysis on the MEAN_BEP meaningful and valuable considering randomly changeable radio environment, the minimum number of blocks for the reported modulation scheme should be guaranteed.
Based on the existing EGPRS2 channel quality reporting per timeslot, the modulation schemes indicated by Reported_Modulations might be different from the modulation scheme with which the MS has received the largest number of blocks in each allocated timeslot. It means that the number of blocks for the modulation scheme indicated by Reported_Modulations on an allocated timeslot might be unable to guarantee the minimum number of blocks which could make the statistical analysis useful.

It’s doubtful how much well the radio link status would be reflected with the MEAN_BEP for the modulation scheme different from the one with which the MS has received the largest number of blocks in an allocated timeslot because the averaging process on not enough samples might fail to get rid of useless samples experienced the devastating fast fading maybe due to huge obstacles for very short time.

Considering above possibility in randomly changeable radio environment and the effectiveness on the statistical analysis, the MS shall report the MEAN_BEP for the modulation scheme with which it has received the largest number of blocks on each allocated timeslot for EGPRS2 channel quality reporting per timeslot.

3. Proposal
This paper pointed out four considerations related to potential problems on EGPRS2 channel quality reporting per timeslot which are as follows:
· Failure of reporting the MEAN_BEP for higher order modulation scheme
· Duplication of reported information on the link quality measurements
· Inclusion of timeslots which are not used anymore after time reconfiguration
· Failure of reflecting the exact radio link status due to not enough samples taken
Considering the efficient usage of radio resources and the improvement of overall throughput, it is proposed that the MS shall report the modulation scheme with which the MS has received the largest number of blocks on each timeslot allocated to the MS as well as the MEAN_BEP for the reported modulation scheme for EGPRS2 channel quality reporting per timeslot. This proposal is described in GP-080088 which is a CR for 3GPP TS 44.060 and in GP-080087 which is a CR for 3GPP TS 45.008.
