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1 Introduction
In RAN4#82, the BS demodulation requirements for UL capacity enhancement WI [1] was discussed, and the WF [2] was agreed.
For PUSCH in UpPTS, the agreement in [2] are copied below.
	· Option 1:  only special subframe is scheduled in the test

· Simulation results for PUSCH in UpPTS to be provided

· Option 2:  both special subframe and normal UL subframes are scheduled in the test

· Simulation results for performance of PUSCH in UpPTS and normal UL subframes to be provided

· Simulation assumptions are provided in the next slide

· Down selection of the test methodology in next meeting


The open issue in defining performance test for PUSCH in UpPTS is the selection of test methodology (option 1 or 2). 
In this paper, we will provide our simulation results based on [2]. Based on the results, we will also share our views on the test methodology. 
2 Discussion 
The simulation assumptions used in this paper are listed in Table 1. They are as same as the agreement in [2]. 
Table 1: Simulation assumption for PUSCH in UpPTS
	Parameters
	Values

	TDD UL/DL configuration
	1

	Special subframe configuration 
	10

	TTI bundling
	Disabled

	CP length
	Normal 

	Number of data symbols
	5

	DMRS
	In symbol#3 in UpPTS

	Number of TX antennas
	1

	Number of RX antennas
	2, 4, 8

	Antenna correlation
	Low

	System BW
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	PRB allocation
	Full BW

	MCS
	16QAM with 3/4 coding rate
64QAM with 5/6 coding rate

	Propagation conditions
	EPA5


We first make a comparison between option 1 and option 2 for test methodology. Option 1 is straightforward, but the concern was that the throughput may be low, and it may not be typical case that BS only schedules PUSCH in UpPTS. With Option 2 a larger throughput can be achieved in the test, but the concern was that as resource in UpPTS is small (2x5 symbols per radio frame) compared to that of normal subframes (4x12 symbols per radio frame), it may happen that BS can achieve 70% throughput of Nomal+UpPTS even without receiving PUSCH in UpPTS.
To understand the feasibility of option 2, we conducted simulations to compare the SNR levels for the following two cases, when the same throughput corresponding 70% of maximum throughput for UpPTS+normal is reached.
· UpPTS+normal

· Normal-only 

The simulation results for 1.4MHz BW, 4RX and 16QAM are shown in Figure 1.
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Figure 1: Comparison between UpPTS+normal and Normal-only
In the figure, UpPTS+normal reaches 70% of its maximum throughput at 4.61dB SNR, while Normal-only reaches the same throughput at 6.18dB, so the gap is 1.57dB. Usually 2dB is used as the criteria for results alignment, which means ideal results are considered as aligned if the gap is less than 2dB, 1.57dB is in our view too small to verify whether BS is receiving PUSCH in UpPTS or not, i.e. BS can pass the test with option 2 without receiving PUSCH in UpPTS if it can receive normal UL subframes better. Therefore, our suggestion is to use option 1 for the test.

Proposal 1: Use option 1, i.e. only schedule special subframe, to define the test for PUSCH in UpPTS.
For UpPTS-only, Table 2 lists the SNR levels corresponding to the 70% throughputs for different system bandwidths and different RX numbers.
Table 2: Simulation results for PUSCH in UpPTS
	
	2RX
	4RX
	8RX

	BW
	16QAM
	64QAM
	16QAM
	64QAM
	16QAM
	64QAM

	1.4MHz
	5.80
	12.66
	2.51
	9.38
	-0.39
	6.53

	3MHz
	5.75
	12.68
	2.47
	9.39
	-0.49
	6.53

	5MHz
	6.94
	14.46
	3.41
	10.89
	0.50
	7.68

	10MHz
	7.14
	14.62
	3.57
	11.00
	0.61
	7.71

	15MHz
	7.94
	15.34
	4.25
	11.40
	1.09
	8.19

	20MHz
	7.83
	15.42
	4.08
	11.36
	0.96
	8.11


Proposal 2: Take simulation results in Table 2 into account in the PUSCH in UpPTS performance requirements.

3 Conclusions 

In this paper, we provided our views on the test methodology. Based on simulation, we found option 2 may not be feasible, as the gap between UpPTS+normal and Normal-only is too small. We also provided our simulation results for the UpPTS-only cases.
Proposal 1: Use option 1, i.e. only schedule special subframe, to define the test for PUSCH in UpPTS.
Proposal 2: Take simulation results in Table 2 into account in the PUSCH in UpPTS performance requirements.
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