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1. Discussion and proposal

We propose to modify the current following CQI reference period:

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.  
At first, we see the need that the reference period is downlink subframe aligned as already agreed. This is quite important to check the allocated PDSCH error probability.

Next we check the behaviour of a different Timing offset. We discuss different cases of the propagation delay. 

Figure 1 is the case of small propagation delay. Figure 2 is the case of large propagation delay. On the interpretation of "reference period ending z slots before", we are not so certain the interpretation should be "the end of the reference period is z slots before" or "the beginning of the zth slot before the CQI reporting subframe lies within the reference subframe". In these figures, the second interpretation is used. In the figure, "z" of the definition is shown as 2, i.e. 1ms. Green subframe is the reference period. As you can see, depending on the TA command value, the actual UE processing time from the end of the subframe varies. As the maximum DL/UL offset is 0.67ms, if z is 2, the allowed UE processing time could be as small as 0.333 ms. We think this is extremely difficult to realize accurate CQI measurements.
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Figure 1. Small propagation delay
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Figure 2. Large propagation delay

We propose the UE will always have 2ms processing time after the end of the DL reference subframe. Corresponding timing relation for different propagation delays are shown. This simplifies the UE implementation. Too tight processing time for CQI makes accurate CQI report difficult. Note that this subframe timing relation is identical to the timing relation between the PDSCH subframe and corresponding subframe for Ack/Nack. This makes the half duplex scheduler simplified because the downlink subframe UE received is used for both PDSCH reception and CQI measurement. The CQI test is also simplified because the DL subframe of the assignment is actually evaluated for the CQI report.
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Figure 2. Small propagation delay
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Figure 4. Large propagation delay

2. Conclusion

We propose UE always have 2ms processing time after the end of DL reference subframe before the CQI tranmission.

We propose reference period definition is modified as follows. This definition include HD case: 

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 for which the transport block error probability would not exceed 0.1. The CQI report transmitted in the uplink subframe n+4 corresponds to the reference period of the downlink subframe n for FDD.
We need further discussion on TDD.
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