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1   Background
In RAN4#88bis meeting the way forward on NR PBCH was approved. In this contribution we provide our simulation results and discuss the remaining issues.
2   Discussion

The simulation assumptions are provided in Table 1. The open issues are 
· RAN4 further study in RAN4#89 :
· the PBCH demodulation performance with/without the knowledge of SSB index (or PBCH DMRS sequence).  
· PBCH demodulation requirements consider SSB index acquisition performance or not. 
Table 1: SDR test cases
	Parameters
	Test 1
	Test 2
	Test 3
	Test 4

	Frequency Range
	FR1
	FR1
	FR2
	FR2

	Channel Bandwidth
	10MHz
	40MHz
	100MHz
	100MHz

	SS/PBCH SCS
	15kHz
	30kHz
	120kHz
	240kHz

	SS Block pattern

(Note 1)
	Case A
	Case B

Case C
	Case D
	Case E

	Antenna Configuration

(Note 2)
	1x2

1x4
	1x2

1x4
	1x2
	1x2

	Propagation channel

(Note 2)
	TDL-C

RMS DS=300ns

Doppler=100Hz
	TDL-A

RMS DS=30ns,

Doppler=10Hz
	TDL-A

RMS DS=30ns,

Doppler=300Hz
	TDL-A

RMS DS=30ns,

Doppler=75Hz


In Table 2, we provide our simulation results for all the test cases with/without knowledge of SSB index. The simulation results is the number of combined PBCH transmission versions within 80ms in order to reach 1% BLER. 
Table 2: NR PBCH simulation results: SNR vs number of the combined PBCH transmissions within 80ms)
	Test 1 1x2 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-14
	Cannot meet 1%
	Cannot meet 1%

	-12
	2
	3

	-10
	1
	1

	-8
	1
	1

	-6
	1
	1


	Test 1 1x4 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-16
	Cannot meet 1%
	Cannot meet 1%

	-14
	2
	2

	-12
	1
	1

	-10
	1
	1

	-8
	1
	1


	Test 2 1x2 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-14
	Cannot meet 1%
	Cannot meet 1%

	-12
	2
	3

	-10
	2
	2

	-8
	1
	1

	-6
	1
	1


	Test 2 1x4 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-16
	4
	Cannot meet 1%

	-14
	2
	2

	-12
	1
	1

	-10
	1
	1

	-8
	1
	1


	Test 3 1x2 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-14
	Cannot meet 1%
	Cannot meet 1%

	-12
	2
	3

	-10
	1
	2

	-8
	1
	1

	-6
	1
	1


	Test 4 1x2 (number of combined PBCH transmissions with 80ms)

	SNR (dB)
	With SSB knowledge
	W/o SSB knowledge

	-14
	Cannot meet 1%
	Cannot meet 1%

	-12
	2
	3

	-10
	1
	2

	-8
	1
	1

	-6
	1
	1


According to the simulation results, we can observe that

· Observation 1: To achieve the same performance, the PBCH demodulation performance with 4Rx is 2dB better than that with 2Rx.
· Observation 2: Under the same SNR level, the less combination is needed with 4Rx demodulation to achieve the same performance and it would translate into less MIB decoding delay.
3   Conclusion

In this contribution, we provide simulation results for NR PBCH according to the agreed way forward. We have the following observations:
· Observation 1: To achieve the same performance, the PBCH demodulation performance with 4Rx is 2dB better than that with 2Rx.
· Observation 2: Under the same SNR level, the less combination is needed with 4Rx demodulation to achieve the same performance and it would translate into less MIB decoding delay.
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