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1. Introduction
This contribution is concentrated on the PUCCH formats 1/1a/1b for extended CP, considering both for normal structure and shortened structure when sounding reference signal is transmitted simultaneously. The performances of two options illustrated in figure 1 are compared. Based on the simulation results, we think we should re-consider the PUCCH format 1/1a/1b for extended CP.
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Figure 1 two options of PUCCH format 1/1a/1b for extended CP
2. Simulation parameters and results
In this section, simulation parameters and results are given. The parameters for simulation are listed in table-1 and simulation results are shown in figure 2 and figure 3.
.
Table 1 simulation parameters

	Carrier Frequency
	2GHz

	Antenna configuration
	1/2

	Channel
	TU

	Multiplexing UEs
	18 (for Option 1 in normal structure only), 12

	Mobile speed
	3km/h, 30km/h, 120km/h
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Figure 2 Performance comparisons of normal formats
From figure 2 (a)~(c) we find that up to 120km/h in the normal format case, the performance of format option 1 with 18UEs is comparable with option 2 with 12 UEs. However, the capacity of option 1 is increased 50% compare to option 2. And the normal format in option 1 for extended CP frame structure is the same as shortened format for normal CP frame structure. That is to say, we just re-use the shortened format for normal CP frame structure in extended CP frame structure.
[image: image5.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2

10

-5

10

-4

10

-3

10

-2

10

-1

Es/No(dB)

ACK Average BER

Average ACK/NAK performance

Option1 shortened format,30km/h,12UEs

Option2 shortened format,30km/h,12UEs


(a)

[image: image6.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2

10

-4

10

-3

10

-2

10

-1

Es/No(dB)

ACK Average BER

Average ACK/NAK performance

Option1 shortened format,120km/h,12UEs

Option2 shortened format,120km/h,12UEs
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Figure 3 Performance comparisons of shortened structures
And from figure 3 (a)~(b) we find that for 30km/h in the shortened structure case, the performance of format option 1 is comparable with option 2 while there is slightly performance degradation in 120km/h for  option 1 compare to option 2.
Therefore, from the capacity point of view, we think option 1 is more preferable.
3. Conclusion
Based on the simulation results shown in section 2, we think we should re-consider the PUCCH format 1/1a/1b for extended CP. And both from the capacity point of view and performance up to 120km/h , we think option 1 illustrated in figure 1 is more preferable, since the performance of both options are almost the same while the capacity of option 1 can be increased about 50%.

