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1
Introduction
This contribution provides a summary of additional PDSCH simulation results that have been submitted in [1]-[6]. Additional results for SIB from [7]-[9] are also summarized.
2
Summary of PDSCH Results
PDSCH Results

Table 1 provides a summary of the required SNR to achieve 10% BLER for the PDSCH. Note that the results for [1] shown in Table 1 were estimated from the link level performance curves.

Table 1. Required SNR for PDSCH – 10% BLER, MCS5, 2Tx-1Rx, EPA 1Hz.
	Source
	Freq Hopping
	Number of repetitions

	
	
	4
	8
	16
	32
	64
	128
	256
	512
	1024

	[1]
	OFF
	
	
	
	
	
	-9.0
	-12.5
	-15.8
	

	
	ON
	
	
	
	
	
	-12.5
	-15.1
	
	

	[3]
	ON
	-4.0
	
	-9.0
	-11.0
	-12.4
	-14.4
	-16.2
	
	

	[4]
	ON
	
	-5.0
	-7.8
	-10.2
	-12.8
	-15.3
	-17.4
	-19.4
	-22

	[5]
	OFF
	-3.8
	-6.0
	-7.9
	-9.7
	-11.4
	-13.1
	
	
	

	
	ON
	
	-7.4
	-9.6
	-11.2
	-12.5
	-14.1
	
	
	


Table 2 provides a summary of the approximate number of repetitions required to reach 10% BLER at -4.3dB, -9.3dB, and -14.3dB, respectively. These SNR points correspond to MCL of 145.7dB, 150.7dB, and 155.7dB based on link budget calculation from TR 36.888. Note that results for [1] shown in Table 2 were estimated from the link level performance curves.
Table 2. Approximate number of repetitions for 10% BLER – PDSCH, 2Tx-1Rx, EPA 1Hz.
	SNR
	Freq Hopping
	Number of repetitions required for 10% BLER 

	
	
	[1]
	[2]
	[3]
	[4]
	[5]
	[6]

	-4.3 dB
	OFF 
	
	
	
	
	
	

	
	ON
	
	
	3
	8
	
	

	-9.3 dB
	OFF 
	128
	
	
	
	32
	

	
	ON
	
	
	14
	32
	16
	

	-14.3 dB
	OFF 
	390
	112
	
	
	
	170-180

	
	ON
	210
	67
	128
	128
	128
	110-120

	Note
	MCS5, Frequency error <100Hz after AFC
	MCS0, TM2, Frequency errors 20,50, and 100Hz
	MCS5, TM2, Frequency error <100Hz
	MCS5, orthogonal  precoder cycling, no frequency error
	MCS5, TM2,
Frequency error 20Hz
	MCS5, Frequency error 100Hz (maximum)


Based on the results submitted, some observations may be made –

· Frequency hopping can be used to reduce the number of repetitions.
· Results from [2] show that the residual frequency error has a significant effect on the performance of multi-subframe channel estimation.
· The number of repetitions required at 10% BLER target at -14.3 dB SNR (MCL of 155.7dB) for MCS5 can be very high. Up to 128 repetitions are required based on results from [3]-[6], while [1] show that approximately 210 repetitions are needed.
SIB Results

Table 3 - Table 4 provide a summary of the approximate number of required SIB repetitions to achieve 1% target BLER at -4dB and -14.3dB, respectively.

Table 3. Approximate number of SIB repetitions required to achieve 1%BLER, SNR = -4dB, EPA 1Hz.
	SIB size 

(bits)
	[7]
without frequency hopping
	[7]
with frequency hopping
	[8]
with frequency hopping and precoding cycle
	[9]
without frequency hopping

	152
	
	
	
	4

	328 
	60 (short SIB cycle)
28 (1 SIB per 20ms)
	30 (short SIB cycle)
	8-16
	6-8

	504
	
	
	16
	10-20

	1000
	120 (short SIB cycle)
50 (1 SIB per 20ms)
	55 (short SIB cycle)
	32
	30-40


Table 4. Approximate number of SIB repetitions required to achieve 1%BLER, SNR = -14.3dB, EPA 1Hz.
	SIB size 

(bits)
	[7]
without frequency hopping
	[7]
with frequency hopping
	[8]
with frequency hopping and precoding cycle
	[9]
without frequency hopping

	152
	
	
	
	170-180

	328 
	380 (short SIB cycle)
180 (1 SIB per 20ms)
	220 (short SIB cycle)
	128-256
	280-290

	504
	
	
	256
	380-390

	1000
	590 (short SIB cycle)
300 (1 SIB per 20ms)
	360 (short SIB cycle)
	256-512
	730-740


Based on the results submitted, some observations may be made –

· Frequency hopping can be used to reduce the number of repetitions.
· The number of repetitions required at 1% BLER target at -14.3 dB SNR (MCL of 155.7dB) can be very high. Approximately 300-500 repetitions are needed.
RAR Results

One company has provided additional RAR results in [10].
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