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1. Introduction
In RAN4 #86 meeting, the simulation assumptions for Cat1bis FDD performance study is agreed for Cat1bis study item [1-2]. 
In this paper, we present the simulation result based on the similar simulation assumptions for the Cat1bis TDD PDCCH and PDSCH demodulation.
2. Simulation Result
2.1. PDCCH Performance
Table 1 and Table 2 show the simulation assumption for Cat1bis TDD comparison of the PCFICH/PDCCH demodulation performance based on the agreement in RAN4 #86 meeting.

Table 1. Simulation assumption for PCFICH/PDCCH [1]
	Test number
	Transmission mode
	Bandwidth 
	Aggregation level
	Reference Channel
	Propagation Condition
	Antenna configuration and correlation Matrix 

	1 
	TM4
	10 MHz
	4 CCE
	R.16-4 TDD
	 EPA5
	2x1 Low

	2
	TM4
	10 MHz
	4 CCE
	R.17-3 TDD
	 EPA5
	4x1 Low


Table 2. R.17-3 TDD reference channel

	Parameter
	Unit
	Value

	Reference channel
	
	R.17-3 TDD

	Number of transmitter antennas
	
	4

	Channel bandwidth
	MHz
	10

	Number of OFDM symbols for PDCCH
	symbols
	2

	Aggregation level
	CCE
	4

	DCI Format
	
	2

	Cell ID
	
	0

	Payload (without CRC)
	Bits
	49


Figure 1 and Figure 2 show the Pm-dsg performance of LMMSE-MRC receiver and CRS-IM receiver with Cat1bis TDD with test case 1 and test case 2, respectively. As expected, the simulation results show that CRS-IM receiver can achieve the better Pm-dsg performance compared to LMMSE-MRC receiver under the same test configuration. 
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Figure 1. PDCCH Pm-dsg performance based Cat1bis TDD PDCCH demodulation for LMMSE-MRC receiver and CRS-IM receiver for test case 1 
Observation 1. For PDCCH with test case 1, Cat1bis TDD demodulation provides Pm-dsg of < 1% at SNR of 17.6dB and 14.8dB with LMMSE-MRC receiver and CRS-IM receiver, respectively. 
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Figure 2. PDCCH Pm-dsg performance based Cat1bis TDD PDCCH demodulation for LMMSE-MRC receiver and CRS-IM receiver for test case 2 
Observation 2. For PDCCH with test case 2, Cat1bis TDD demodulation provides Pm-dsg of < 1% at SNR of 16.4dB and 12.9dB with LMMSE-MRC receiver and CRS-IM receiver, respectively. 

Observation 3. For PDCCH, CRS-IM receiver can achieve the better Pm-dsg performance compared to LMMSE-MRC receiver under the same Cat1bis TDD test configuration.
2.2. PDSCH Performance 
Table 3 show the simulation assumptions for Cat1bis TDD comparison of the PDSCH demodulation performance based on the agreement in RAN4 #86 meeting.
Table 3. Simulation assumption for PDSCH [2]

	Test number
	Transmission mode
	Bandwidth and MCS
	Reference channel
	Propagation condition
	Correlation matrix and antenna config.

	1
	TM4
	10 MHz

64QAM, 20
	R.X1 TDD
	EPA5
	4x1 Low

	2
	TM9
	10 MHz

QPSK, 9
	R.X2 TDD
	EPA5
	2x1 Low


Figure 3 and Figure 4 show the throughput performance of LMMSE-MRC receiver and CRS-IM receiver with Cat1bis TDD with test case 1 and test case 2, respectively. As expected, the simulation results show that CRS-IM receiver can achieve the better throughput performance compared to LMMSE-MRC receiver under the same test configuration. 
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Figure 3. Throughput comparison with TDD for LMMSE-MRC receiver and CRS-IM receiver for test case 1 

Observation 4. For PDSCH with test case 1, Cat1bis TDD can achieve 70% max throughput at SNR of 16.1dB and 14.2dB with LMMSE-MRC receiver and CRS-IM receiver, respectively.
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Figure 4. Throughput comparison with TDD for LMMSE-MRC receiver and CRS-IM receiver for test case 2
Observation 5. For PDSCH with test case 2, Cat1bis TDD can achieve 70% max throughput at SNR of 11dB and 8.7dB with LMMSE-MRC receiver and CRS-IM receiver, respectively.
Observation 6. For PDSCH, CRS-IM receiver can achieve the better throughput performance compared to LMMSE-MRC receiver under the same Cat1bis TDD test configuration.

3. Conclusions

In this paper, we presented the simulation result for Cat1bis TDD PDCCH and PDSCH demodulation based on the simulation assumption agreed in the RAN4 #86 meeting. 
Observations made in this paper are summarized as follows:

Observation 1. For PDCCH with test case 1, Cat1bis TDD demodulation provides Pm-dsg of < 1% at SNR of 17.6dB and 14.8dB with LMMSE-MRC receiver and CRS-IM receiver, respectively. 

Observation 2. For PDCCH with test case 2, Cat1bis TDD demodulation provides Pm-dsg of < 1% at SNR of 16.4dB and 12.9dB with LMMSE-MRC receiver and CRS-IM receiver, respectively. 

Observation 3. For PDCCH, CRS-IM receiver can achieve the better Pm-dsg performance compared to LMMSE-MRC receiver under the same Cat1bis TDD test configuration.

Observation 4. For PDSCH with test case 1, Cat1bis TDD can achieve 70% max throughput at SNR of 16.1dB and 14.2dB with LMMSE-MRC receiver and CRS-IM receiver, respectively.
Observation 5. For PDSCH with test case 2, Cat1bis TDD can achieve 70% max throughput at SNR of 11dB and 8.7dB with LMMSE-MRC receiver and CRS-IM receiver, respectively.
Observation 6. For PDSCH, CRS-IM receiver can achieve the better throughput performance compared to LMMSE-MRC receiver under the same Cat1bis TDD test configuration.
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