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1. Discussion
It has been stated that the loss in coverage with a shorter Ack/Nack format is 0.58 dB. This is (probably) based on an argumentation that, with a shortened Ack/Nack format, the Ack/Nack consists of only seven symbols (three symbols in the first slot and four symbols in the second slot), compared to eight symbols in case of the non-shortened format, implying a loss of 10(log10(7/8) = -0.58 dB
This is a correct argumentation, based on two assumptions

· Perfect channel estimation

· Every subframe is an SRS subframe

1.1. Channel estimation

The shortened Ack/Nack format reduces the overall energy available for the Ack/Nack itself but does not reduced the overall energy available for the PUCCH reference symbols. Thus, if one compensates for the shortened Ack/Nack by increasing the PUCCH transmit power by 0.58 dB, the channel estimates will actually be improved, leading to an improved detection performance. Differently expressed, taking into account channel estimation, for a given detection performance, the overall link-level loss should be less than 0.58 dB. One could even argue that the link-level loss should be somewhere between 10(log10(13/14) = -0.32 dB (total number of PUCCH symbols reduced from 14 to 13) and -0.58 dB (as will be shown below, the loss is actually quite close to 0.32 dB).
1.2.    Reduced rate SRS transmission

In practice only a fraction of the subframes may be SRS subframes with shortened Ack/Nack format, e.g. every second subframe or every fourth subframe. One could argue that the overall link-level loss would then be
10(log10(β(10(/10 + (1–β))

where ( is the link-level loss in SRS subframes and ( is the fraction of subframes being SRS subframe. As an example, assuming ( = -0.32 dB and every fourth subframe being a SRS subframe (( = 0.25), the overall loss would be approximately -0.08 dB.

1.3. Quick simulation
Figure 1 below illustrates the error rate for the Ack/Nack for different cases

· SRS rate = 0, i.e. shortened format never used

· SRS rate = 1, i.e. every subframe is an “SRS subframe” with shortened Ack/Nack format
· SRS rate = 0.5, i.e. every second subframe is an “SRS subframe” with shortened Ack/Nack format
· SRS rate = 0.25, i.e. every fourth subframe is an “SRS subframe” with shortened Ack/Nack format
The figure also shows the curve for the case of  SRS rate = 0, shifted 0.32 dB to the right (dashed curve)
Assumptions:
· Constant flat-fading channel during a slot. This is a relatively reasonable assumption, taking into account the narrow bandwidth of the PUCCH
· Independent fading between the slots. This is a relatively reasonable assumption, taking into account frequency hopping and assuming a relatively wide overall cell bandwidth.

· Two branch RX diversity
· Non-ideal channel estimation using the three reference symbols of the slot
As can be seen, the loss in case of SRS rate = 1 is actually quite close to 0.32 dB. For the case of a reduced SRS rate, the loss is smaller (also in line with the discussion above). Closer studies of the curves actually indicate that the expression above quite well captures the overall impact of the shortened format, basically implying that
· With SRS rate = 1, the loss is around 0.32 dB

· With SRS rate = 1, the loss is around 0.16 dB

· With SRS rate = 0.25, the loss is around 0.08 dB
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