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1
Introduction
RAN4#72bis agreed with the simulation assumption for the Cat-0 UE demodulation and CSI test [1]. This contribution presents the simulation results and discusses the open issues.
2
UE demodulation requirements
2.1
Demodulation of PDSCH
Table 1 summarizes the parameter for PDSCH demodulation requirements according to [1].
Table 1
Test parameters for PDSCH demodulation of category 0 UE. 

	Options
	Bandwidth
	Transmission mode
	Modulation
	TBS [bits]
	Number of resource blocks
	Propagation condition and antenna configuration

	Option 1
	10MHz
	TM2
	QPSK
	968
	11
	EPA5 2x1 Low

	
	10MHz
	TM4 single layer
	64QAM
	408
	1
	EPA5 2x1 Low

	
	10MHz
	TM9 single layer
	16QAM
	744
	3
	EPA5 2x1 Low

	Option 2
	10MHz
	TM2
	16QAM
	744
	3
	EPA5 2x1 Low

	
	10MHz
	TM4 single layer
	QPSK
	504
	6
	EPA5 2x1 Low

	
	10MHz
	TM9 single layer
	64QAM
	408
	1
	EPA5 2x1 Low
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Figure 1
Simulation results of demodulation of PDSCH TM2. Left: option 1, Right option 2.
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Figure 2
Simulation results of demodulation of PDSCH TM4 single layer. Left: option 1, Right option 2.
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Figure 3
Simulation results of demodulation of PDSCH TM9 single layer. Left: option 1, Right option 2.

Figure 1 shows the simulation result of TM2 where the left figure is option 1 and the right figure is option 2. If we consider 70% of the maximum throughput (BLER=30%), the required SNR is around -2.0dB for option 1 and 6.0dB for option 2, with single Rx. The result shows both the settings are feasible. 

Our preference is to limit the maximum bandwidth to 6RPB for category 0 UE requirement, though RAN1 specification does not limit any resource block allocation. The reason is the started Rel-13 eMTC WI assumes to restrict the maximum resource block to 6PRBs. We think it is worth reusing the same MCS defined in Rel-12 MTC WI for Rel-13 WI also. Therefore we propose to use the option 2, TBS=744 with 3PRBs  
Figure 2 shows the simulation result of TM4 single layer where the left figure is option 1 and the right figure is option 2. If we consider 70% of the maximum throughput (BLER=30%), the required SNR is around 9.0dB for option 1 with single Rx. However it is observed that option 1 needs more than 20dB of SNR in order to achieve 1% of BLER. On the other hand, the required SNR for option 2 to achieve 70% of the maximum throughput is around -4.0dB, and 8.0dB for 1% BLER. We prefer to use option 2, TBS=504 with 6PRBs. 
Figure 3 shows the simulation result of TM9 single layer where the left figure is option 1 and the right figure is option 2. If we consider 70% of the maximum throughput (BLER=30%), the required SNR is around 10.0dB for option 1 and 17.0dB for option 2 with single Rx. It is clear the required SNR for the 64QAM MCS scenario with TM9 single layer is very high. Therefore we would like to avoid the setting in option 2. We propose to use option 1, TBS=744 with 3PRB.
Proposal 1: Set MCS for the PDSCH demodulation test as follows:
	Transmission mode
	Modulation
	Transport block size
	Number of PRB

	TM2
	16QAM
	744
	3

	TM4 single layer
	QPSK
	504
	6

	TM9 single layer
	16QAM
	744
	3


2.2
Demodulation of PHICH
This section shows the PHICH demodulation simulation results with single Rx. Table 2 shows the test parameters where we reuse the existing scenario in TS36.101. 
Table 2
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.19
	OP.1 FDD
	EPA5
	2x1 Low
	0.1
	TBD
	8.5.1.2.1
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Figure 4
Simulation results of PHICH demodulation of single Tx antenna port with single Rx and 2 Rx (Left: FDD, Right: TDD). 

Figure 4 shows the simulation result for both FDD and TDD with 2Rx and 1Rx. From the figure it is observed that the required SNR to satisfy 0.1% of Pm-am is shows in Table 3. 
Table 3
Required SNR to satisfy 0.1% of Pm-am. 
	
	SNR to satisfy 0.1% of Pm-an

	FDD
	7.0dB

	TDD
	7.71dB


Proposal 2: It is proposed to consider the simulation result in Table 3 for the requirement of PHICH demodulation requirement for CAT 0 UE. 

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.22
	EPA5
	2x2 Low
	1
	TBD
	Section 8.6.1.2.1
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Figure 5
Simulation results of PBCH demodulation with single Rx and 2 Rx. (Left: FDD, Right: TDD)
Figure 5 shows the simulation result for both FDD and TDD with 2Rx and 1Rx. From the figure it is observed that the required SNR to satisfy 1% of Pm-bch is shows in Table 5. 

Table 5
Required SNR to satisfy 1% of Pm-bch. 
	
	SNR to satisfy 1% of Pm-bch

	FDD
	-3.0dB

	TDD
	-3.0dB


Proposal 3: It is proposed to consider the simulation result in Table 5 for the requirement of PBCH demodulation requirement for CAT 0 UE. 

3
Conclusions

For category 0 UE demodulation requirements we propose to introduce the following test cases. 
Proposal 1: Set MCS for the PDSCH demodulation test as follows:

	Transmission mode
	Modulation
	Transport block size
	Number of PRB

	TM2
	16QAM
	744
	3

	TM4 single layer
	QPSK
	504
	6

	TM9 single layer
	16QAM
	744
	3


Proposal 2: It is proposed to consider the simulation result in the table below for the requirement of PHICH demodulation requirement for CAT 0 UE. 
	
	SNR to satisfy 0.1% of Pm-an

	FDD
	7.0dB

	TDD
	7.71dB


Proposal 3: It is proposed to consider the simulation result in the table below for the requirement of PBCH demodulation requirement for CAT 0 UE. 
	
	SNR to satisfy 1% of Pm-bch

	FDD
	-3.0dB

	TDD
	-3.0dB
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