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1
Introduction
In the last RAN4 meeting, simulation assumptions for ACK/NACK multiplexed to PUSCH were discussed and agreed in [1]. This contribution proposes some modifications on the agreed simulation assumptions.
2
Discussions
Generally speaking, we need to try to set simulation parameters as realistic as possible, when we specify performance requirements. For example, first we define the target quality of the performance, and then we derive the requirements values based on the target quality, because the operation point in the actual network would be around the target quality. In this sense, the following target qualities should be taken into account in the performance requirements for ACK/NACK multiplexed to PUSCH. 

1. Target quality of PUSCH BLER (~ 10%)

2. Target quality of False ACK detection probability (~ 1%)

3. Target quality of Missed ACK probability (~ 1%)

From point 1 and 2, the false ACK detection threshold should be optimized in the Es/N0 values, which are required for 10% PUSCH BLER. It is noted that Es/N0 values were not important in PUCCH ACK/NACK, because DTX means no signals are transmitted. In PUSCH ACK/NACK, however, DTX means PUSCH data symbols (random data symbols) are transmitted, and therefore the Es/N0 values for the threshold optimization would be important.
From point 1 and 3, the Es/N0 values for 1% Missed ACK probability should be aligned with the ones for 10% PUSCH BLER as much as possible, because PUSCH TPC and AMC would be operated based on 10% PUSCH BLER in the actual network. It is noted the actual BLER would be slightly higher than 10%, i.e. 20~30%, due to some errors in TPC and AMC operations, even if we assume the target quality of 10% BLER. It implies we could specifying PUSCH ACK/NACK performance requirements assuming 20~30% PUSCH BLER, instead of 10%.
3
Simulation results

Based on the discussions in the previous section, we try to refine the delta offset values 
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, because the current values does not seem optimized as discussed in [1]. The simulation assumptions used in the studies are the same as in [2] except for the delta offset values. It is noted that the DTX detection threshold used in our simulations were optimized in the Es/N0 values for 10% PUSCH BLER.
3.1
QPSK, 1/3

Figure 1-4 present Missed ACK performance for the delta offset values of 8 – 11 dB, respectively. From the results, one can see that 11 dB would be the best candidate for the delta offset value, because the Es/N0 values for 1% Missed ACK probability are well aligned with the ones for 10% PUSCH BLER.
[image: image2.emf]Missed ACK (QPSK), Delta offset: 8 dB
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Figure 1
[image: image3.emf]Missed ACK (QPSK), Delta offset: 9 dB
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Figure 2
[image: image4.emf]Missed ACK (QPSK), Delta offset: 10 dB
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Figure 3
[image: image5.emf]Missed ACK (QPSK), Delta offset: 11 dB
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Figure 4
3.2
16QAM, 3/4
Figure 5 and 6 present Missed ACK performances for the delta offset values of 7 and 8 dB, respectively. It is noted that the delta offset values of 7 and 8 dB corresponds to the ACK/NACK symbols of 2 and 3, respectively. It implies that we have only two options for the delta offset values for this MCS, because 1 symbol ACK/NACK would not be feasible from false ACK detection point of view. From the results, one can see that the delta offset value of 7 dB would be inappropriate, because the Es/N0 values for 1% Missed ACK probability are higher than the ones for 10% PUSCH BLER. As a conclusion, the delta offset value of 8 dB would be the best one. It is noted that the number of ACK/NACK symbols is three for the delta offset value of 8 dB, which implies that the overhead of the ACK/NACK symbols seems negligible, i.e. we don’t have to try to reduce the overhead of ACK/NACK symbols.
It is noted that we could adjust the Es/N0 values for 1% Missed ACK probability to the ones for 10% PUSCH BLER more accurately by changing the coding rate for PUSCH MCS, for example, to 2/3. The necessities for changing PUSCH MCS are FFS. 
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Figure 5
[image: image7.emf]Missed ACK (16QAM), Delta offset: 7 dB
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Figure 6
4
Conclusions

This contribution proposes some modifications on the agreed simulation assumptions for ACK/NACK multiplexed to PUSCH. Based on the analysis on the operation point for PUSCH and PUSCH ACK/NACK, we propose that the delta offset values should be changed to 11 dB for QPSK, 1/3.
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