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1. Introduction

Amongst other topics identified by liaison statement R4-021370 [1] from RAN4, the topic of the measurement instant to which the CQI should refer is identified. Specifically,  [1] asks for clarification of a) the term “current radio conditions” (as used in Section 7.2 of [2]), and b) whether there is a specific time period or “epoch” over which the CQI report is valid. At the same time, RAN1 is also discussing the topic of CQI measurement duration and timing [3]

 REF _Ref17536047 \r \h 
[4]. Accordingly, this contribution proposes a clarification of  CQI measurement so as to provide better guidance to RAN WG4.

2. Discussion

The current language in Section 7.2 of [2] states that 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.”  The terminology “current radio conditions” does not, however, define a specific point or interval in time to which the CQI refers, and some further clarification seems desirable.

Since the CQI is expressed with reference to the probability of error associated with a single transmission of an HS-DSCH sub-frame, a convenient and appropriate definition of the interval to which the CQI refers would also appear to be a single HS-DSCH sub-frame – i.e. 3 timeslots or 2ms. Accordingly, it is proposed that:

a) the CQI report be related to a 3-timeslot CQI reference measurement period,

b) the CQI reference measurement period be defined in TS25.214, and

c)  the wording of  TS25.214 be revised so that the UE shall report the highest tabulated CQI value such that, for the specified 3-timeslot CQI reference measurement period, the transport block error probability of an HS-DSCH sub-frame received within that reference measurement period does not exceed 0.1.

It is also useful for RAN WG4 that the location in time of the 3-timeslot CQI reference measurement period should be specified. Such a definition should, however, permit flexibility in the UE implementation, and two options may be considered for this purpose.

Option 1: Under this option, the CQI reference measurement period is the 3-timeslot interval ending 1 timeslot before the start of the first timeslot in which the CQI is to be transmitted. This is illustrated in Figure 1.

Importantly, the definition of the CQI reference measurement period proposed in Option 1 does not mean that in generating the CQI report the UE is restricted to use only observations made within the specified CQI reference measurement period. Rather, the UE is free to use any data to which its particular implementation permits access (for example, channel estimation information), whether observed inside or outside of the specified CQI reference measurement period. The UE’s objective in making use of any data observed outside of the chosen CQI reference measurement period is, however, to make the most accurate possible determination of the TFRC that could have been received (with specified error probability) within the CQI reference measurement period.
Option 2: Under this option, the UE would be free to locate its 3-timeslot reference measurement period at any point within a permissible range. Figure 2 illustrates the proposed permissible range. The latest permissible CQI reference measurement period terminates at point ‘B’, while the earliest permissible CQI reference measurement period commences 2 timeslots in advance of the start of the latest permissible CQI reference measurement period – i.e. at point ‘A’. Note that in this option, the Node-B would only be aware of the extent of the allowed region in Figure 2. The comment above concerning the data that the UE is permitted to use to construct the CQI is also applicable in this case.
3. Exemplary Text

Suitable TS25.214 text for either option could be as follows:

Option 1: “The UE shall report the highest tabulated CQI value that could be received in the 3-slot period ending 1 slot before the start of the first slot in which the CQI value is transmitted and for which 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.”

Option 2: “The UE shall report the highest tabulated CQI value that could be received in a 3-slot period commencing no sooner than 5 slots before the start of the first slot in which the CQI value is transmitted and no later than 3 slots before the start of the first slot in which the CQI value is transmitted and for which 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.”

4. Further Remarks

Either option provides a clear basic specification for RAN WG4 to use to develop their performance requirements. As a further development, for which further discussion is required, simulation results in [5] suggest that it may be beneficial in some circumstances to generate the CQI value from a longer observation period. Depending on the conclusion of discussions, such longer periods could be accommodated as an extension to the proposal in this document. Typically, the UE would accomplish this as follows:

· determine multiple CQI values (each relating to a 3-slot period) during a specified longer period;

· derive the average of these multiple CQI values (averaging the line-index of the CQI table should be satisfactory as the CQI values are designed to be uniformly spaced with approximately 1dB granularity);

· signal the derived average CQI value. 

5. Conclusions

Accordingly, this proposal would replace the terminology “current radio conditions” in [2] with:

a) a specification that in generating the CQI, the UE is reporting the highest tabulated CQI value that it could have received in a specified 3-timeslot CQI reference measurement period with a transport block error probability that does not exceed 0.1, where

b) the location of the 3-timeslot CQI reference measurement period corresponds to Option 1 or 2 defined above.

Suitable text for TS25.214 is given in Section 3 above.
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Figure 1 - CQI measurement epoch - option 1.
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Figure 2 - CQI measurement epoch - option 2.






































� The exact timing of the CQI reference measurement period under either option is not dealt with here (i.e. effects of HS-DPCCH timing are not fully recognized). This can be dealt with straightforwardly if the proposal is considered acceptable.
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