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1. Introduction

This paper discusses the interpretation of the CQI definition provided in TS25.214 v5.2.0.    

2. Discussion 

In the current RAN1 specification [1], the CQI selection procedure is defined as:

“The UE shall report the highest tabulated CQI value such that, for the current radio conditions, the transport block error probability does not exceed 0.1 for a single transmission with a TFRC corresponding to the reported, or a lower, CQI value. “
1. On “Block Error Probability”
Definition given here is sufficient if an estimated CQI do not have any deviation (e.g. an ideal estimation of SNR is possible).  In reality, estimated CQI would have some variances, and due to this, UE would be reporting variation of CQI even under AWGN channel conditions.  Given the presence of CQI estimation variances, following different interpretations of RAN1 specification can be made:

a. Given Node-B sends the HS-DSCH data with TF same as indication given by CQI, observed BLER do not exceed 10% at a given arbitrary static channel condition. UE would consider CQI estimation variance to derive appropriate CQI selection.
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Figure 1  An illustration of BLER performance under the definition given by a.

b. More of a theoretical interpretation.  If Node-B is to collect the statistics, and use mid-point/average of all the reported CQI at a given arbitrary static channel condition, UE would be able to achieve BLER less than 10%.  
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Figure 2 An illustration of BLER performance under the definition given by b.
Differences in interpretation of RAN1 definition may lead to noticeable differences in HSDPA performance.  The definition given by a) would imply that UE with larger measurement variance would need to report lower CQI than the UE with smaller measurement variance.  Further, trial and error approach is needed for the construction of CQI selection since the coding gain (slope of BLER curve) for each TF within CQI table is different.  On the other hand, the definition given by b) would imply that actual observed BLER will exceed 10% at many of the Ec/Ior settings due to CQI variation.  An UE with smaller measurement variance would be able to achieve lower (or closer to 10%) maximum block error rate.

As the TBS entries used in CQI table were derived based on the 1dB separation point at BLER=10% in function of average observed SNR [2], our interpretation of the CQI definition is as given in b).   

2. On “Current Radio Condition”
It is not fully clear the meaning of the term “current radio condition”.  It is generally understood that in order to achieve maximum gain from adaptive modulation scheme at low/mid mobility speed where HSDPA performance is to be optimised, an “instantaneous” radio condition, rather than the average over fading period, is need at Node-B.  With the transmission timing restriction, where CQI is sent over 2-slot of HS-DPCCH sub-frame, UE should report the CQI based on the most recent instantaneous radio condition prior to the transmission of CQI.  The term “current radio condition” should be replaced by “instantaneous radio condition”.

Furthermore, in [3], introduction of measurement time window (period) for CQI selection is proposed to eliminate the measurement ambiguity. As the proposed scheme leaves enough flexibility on UE implementation, while enhancing Node-B’s ability to make efficient use of CQI report, it is also proposed the concept as illustrated in figure 1 to be incorporated into the CQI definition. In contrast to [3], only the end part of the measurement time window is specified.  
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Figure 3
3. Conclusions

The basis for the clarification and modification of the CQI definition is provided.  It is proposed that corresponding changes are incorporated into the CQI definition, and notify RAN4 of the decisions.  

References

[1] TS25.214: v5.2.0, “TSG Radio Access Network; Physical Layer Procedures (FDD)”
[2] R1-02-0458: Motorola, Nokia, “HSDPA CQI Proposal”
[3] R1-02-1083: Phillips, “Timing of CQI measurement”
[4] R4-021295: Sony, “Simulation results/Discussion for the HSDPA variable reference channels”.




Sony Corporation

2/3

_1091269367.unknown

