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1
Introduction
RAN4#72 agreed with the way forward on the low complexity UE demodulation and CSI test. This contribution discusses the test scenario for category 0 UE demodulation requirement based on the agreement as below:
· 1Rx demodulation performance requirements for FDD, HD-FDD and TDD
· TM2 performance requirement with 2Tx;
· TM4 1-layer performance requirement with 2Tx;
· 1Rx PHICH demodulation performance requirement for FDD, HD-FDD and TDD
· 1Rx PBCH demodulation performance requirement for FDD, HD-FDD and TDD
2
UE demodulation requirements
2.1
Demodulation of PDSCH
According to the way forward, we have investigated the two transmission mode scenarios: TM2 and TM4 single layer as shown in Table 1, where we have reused the existing condition. The transport block size and number of resource blocks are listed in Table 2. 
Table 1
Test parameters for PDSCH demodulation of category 0 UE. 

	Bandwidth
	Transmission mode
	Reference channel
	OCNG pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	10MHz
	TM2
	QPSK 1/3
	OP.1 FDD
	EVA5
	2x1 Medium
	70%
	TBD

	10MHz
	TM2
	16QAM 1/2
	OP.1 FDD
	EVA5
	2x1 Medium
	70%
	TBD

	10MHz
	TM4 single layer
	QPSK 1/3
	OP.1 FDD
	EPA5
	2x1 Low
	70%
	TBD

	10MHz
	TM4 single layer
	16QAM 1/2
	OP.1 FDD
	EPA5
	2x1 Low
	70%
	TBD


Table 2
Reference channels for QPSK 1/3 and 16QAM 1/2

	Reference channel
	TBS size
	Number of resource blocks

	QPSK 1/3
	504
	6

	16QAM 1/2
	744
	3
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Figure 1
Simulation results of PDSCH demodulation with single Rx and 2 Rx. 

Figure 1 shows the simulation results of PDSCH demodulation with single Rx. For reference we also show the results with dual receiver. The simulation result shows the required SNR with single Rx is about 3dB higher at 70% of maximum throughput compared with 2 Rx. Therefore we propose to reuse the same modulation and coding rate as existing test scenario, i.e., 16QAM 1/2 for TM4 and 1/3 QPSK for TM2. 

Proposal 1: Introduce the demodulation of PDSCH for category 0 UE with the following parameters:

· TM2, EVA5 2x1 Medium, 16QAM 1/2, 70% of fractional of maximum throughput, TBS=504 of 6 PRBs

· TM4 single layer, EPA5 2x1 Low, QPSK 1/3, 70% of fractional of maximum throughput, TBS=744 of 3 PRBs

2.2
Demodulation of PHICH
This section shows the PHICH demodulation simulation results with single Rx. Table 3 shows the test parameters where we reuse the existing scenario in TS36.101. 
Table 3
Test parameters for PHICH demodulation of category 0 UE.

	Bandwidth
	Reference channel
	OCNG pattern
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value
	Reference to TS36.101

	
	
	
	
	
	Pm-an (%)
	SNR [dB]
	

	10MHz
	R.18
	OP.1 FDD
	ETU70
	1x1 Low
	0.1
	TBD
	8.5.1.1

	10MHz
	R.24
	OP.1 FDD
	ETU70
	1x1 Low
	0.1
	TBD
	8.5.1.1

	10MHz
	R.19
	OP.1 FDD
	EVA70
	2x1 Low
	0.1
	TBD
	8.5.1.2.1
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Figure 2
Simulation results of PHICH demodulation of single Tx antenna port with single Rx and 2 Rx. 
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Figure 3
Simulation results of PHICH demodulation of 2 Tx antenna port with single Rx and 2 Rx.
Figure 2 and Figure 3 show the simulation results for single Tx antenna port and 2 Tx antenna port, respectively. It is observed from these figures that the required SNR satisfying 0.1% of the probability of miss-detecting ACK for NACK (Pm-an) is more than 3dB (4~6dB) compared with 2 Rx scenario. Especially the required SNR satisfying 0.1% of Pm-am with single Rx is very high (10dB). We think this is because of two interfering users. Our proposal is to avoid this scenario.
Proposal 2: Introduce the demodulation of PHICH for category 0 UE with the following parameters:
· ETU70 1x1, Reference channel R.18, 0.1% of Pm-an.

· EVA70 2x1 Low, Reference channel R.19, 0.1% of Pm-an.
2.3
Demodulation of PBCH
This section shows the PBCH demodulation simulation results with single Rx. Table 4 shows the test parameters where we reuse the existing scenario in TS36.101.
Table 4
Test parameters for PBCH demodulation of category 0 UE.

	Bandwidth
	Reference channel
	Propagation condition
	Antenna configuration and correlation matrix
	Reference value
	Reference to TS36.101

	
	
	
	
	Pm-bch (%)
	SNR [dB]
	

	1.4MHz
	R.21
	ETU70
	1x1 Low
	1
	TBD
	Section 8.6.1.1

	1.4MHz
	R.22
	EPA5
	2x2 Low
	1
	TBD
	Section 8.6.1.2.1
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Figure 4
Simulation results of PBCH demodulation with single Rx and 2 Rx. 
Figure 4 shows the PBCH simulation results with single Rx and 2Rx. We propose to introduce both two scenarios though the required SNR satisfying 1% of the probability of miss-detection of the PBCH (Pm-bch) is more than 3dB (4~5dB) compared with 2 Rx scenario. 
Proposal 3: Introduce the demodulation of PHICH for category 0 UE with the following parameters:

· ETU70 1x1, Reference channel R.21, 1% of Pm-bch.

· EPA5 2x1 Low, Reference channel R.22, 1% of Pm-bch.
3
Conclusions

For category 0 UE demodulation requirements we propose to introduce the following test cases. 

Proposal 1: Introduce the demodulation of PDSCH for category 0 UE with the following parameters:

· TM2, EVA5 2x1 Medium, 16QAM 1/2, 70% of fractional of maximum throughput, TBS=504 of 6 PRBs

· TM4 single layer, EPA5 2x1 Low, QPSK 1/3, 70% of fractional of maximum throughput, TBS=744 of 3 PRBs
Proposal 2: Introduce the demodulation of PHICH for category 0 UE with the following parameters:

· ETU70 1x1, Reference channel R.18, 0.1% of Pm-an.

· EVA70 2x1 Low, Reference channel R.19, 0.1% of Pm-an.
Proposal 3: Introduce the demodulation of PHICH for category 0 UE with the following parameters:

· ETU70 1x1, Reference channel R.21, 1% of Pm-bch.

· EPA5 2x1 Low, Reference channel R.22, 1% of Pm-bch.
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