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Discussion and Decision

1
Introduction
It has been agreed that relative quality of different PUCCH formats is controlled by delta_tf parameter in PUCCH power control formula. Format 1a or 1-bit ACK/NACK is the reference level and delta_tf values define offset compared to format 1a power level. In this contribution we propose delta_tf values for PUCCH PC formula
2
Power offsets for different PUCCH formats
In the figure below SNR requirements of different CQI payload sizes are presented. Also in the same figure ACK miss detection SNR requirement is presented when ACK false alarm rate of 1% is assumed. It can be seen that CQI transmission requires about 1dB to 6.5dB better SNR than 1-bit ACK/NACK.
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In the contribution [1] results (with slightly different simulation assumptions) are presented for different system bandwidths and also for extended CP. Regarding those results we assume that relative difference between format 1a and 2 does  not significantly depend system BW nor CP length.

Regarding formats 2, 2a and 2b our studies show that required power offset depends on total number of payload bits transmitted. E.g. if 11-bit CQI and 2-bit ACK/NACK (format 2b) is transmitted the required power offset is the same as with 13-bit CQI (format 2). We think that for formats 2, 2a and 2b offsets should be applied based on CQI payload size and not just have one offset for 2, another for 2a and one more for 2b.
Regarding format 1 (scheduling request) if same target quality as with format 1a is required then same power level as with format 1a is sufficient. Format 1b (2-bit ACK/NACK) should then have fixed 3dB offset.
3
Conclusion


 Minimum set of delta_tf values for PUCCH is presented below. 
· format 1: 0 dB offset with respect to format 1a

· format 1b: 3 dB offset

· format 2, 2a and 2b: delta_tf value of CQI payload size of 4-bits is signalled (e.g.4 values [0.5, 2]dB with 0.5dB resolution) and in the specification fixed offsets relative to the 4-bit CQI for bigger CQI payload sizes are specified.
This way relative performance of CQI formats compared to ACK/NACK formats could be adjusted.
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