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1. Introduction

Currently, CQI is defined in the specs according to [1]:

“Based on an unrestricted observation interval in time and frequency, the UE shall report the highest tabulated CQI index for which a single PDSCH sub-frame with a transport format (modulation and coding rate) and number of REs corresponding to the reported or lower CQI index that could be received in a 2-slot downlink subframe aligned, reference period ending z slots before the start of the first slot in which the reported CQI index is transmitted and for which the transport block error probability would not exceed 0.1.”  
As pointed out in previous discussions, the parameter z needs to be determined. This is an important parameter that to a large degree determines the processing time the UE has available for CQI/PMI/RI calculation. In order to achieve a well defined relation between the reference period and the CQI transmission, some additional clarifications/simplifications of the text are also needed.

2. Discussion

A well-defined CQI definition that targets a consistent UE behavior is important for testability and ultimately for system performance. The timing of the reference period relative the CQI reporting instance is one area in which the present CQI definition text is unclear. Because of timing advance, the timing relation between downlink and uplink is not as straightforward as the CQI definition may indicate. In particular, the relative timing does typically not correspond to an integer number of slots. Furthermore, in TDD there is the additional complication that downlink/uplink transmission is not possible in all subframes. Since testing of CQI relies on scheduling according to what the UE reports, the latter should be taken into account so that there exists a downlink subframe to schedule on for testing. 

3. Proposal

In order to take the above mentioned issues with the CQI definition into account, we propose the following (c.f. Figure 1 below):

· Clarify that CQI index is reported in an uplink subframe

· The parameter z should be used to express a time in units of Ts rather than in terms of number of slots since the downlink-uplink timing relation is not an integer number of slots.

· The parameter z in an integer

· For the parameter z it should hold that z > 30720  (corresponding to 1 ms)

· The timing advance would then affect the UE processing time for FDD as follows

· Minimum timing advance = 0Ts 
=>  maximum UE processing time = 2 ms

· Maximum timing advance =  1280Ts  
=> minimum UE processing time = 2 – 0.67 = 1.33 ms

[image: image1.emf]n n+1 n+1 n+2 n+2 n+3 n+3 n+4 n+4 n+5 n+5

n n n+1 n+1 n+2 n+2 n+3 n+3 n+4 n+4 n+5 n+5

T

a

z T

s

30720T

s

smallest possible z such that z > 30720 (i.e., in this case z = 61440 – T

a

/T

s

)

DL:

UL:

CQI report

reference period

The time period z T

s

must stretch beyond 

30720T

s

and end on 

the start of a 

subframe


Figure 1: Illustration of the timing relation between uplink and downlink and how that affects the CQI definition and in particular the value of the z parameter.
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Appendix A: Proposed change to 3GPP TS 36.213

Based on an unrestricted observation interval in time and frequency, the UE shall report the highest tabulated CQI index for which a single PDSCH sub-frame with a transport format (modulation and coding rate) and number of REs corresponding to the reported or lower CQI index that could be received in a downlink subframe reference period ending 
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 before the start of the uplink subframe in which the reported CQI index is transmitted and for which the transport block error probability would not exceed 0.1. 
The integer-valued parameter z is as small as possible such that z is strictly greater than 30720.
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