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1. Introduction
In the last meeting, the simulation assumptions for SIB decoding for NR CGI reading [1] was agreed. In this contribution we provide simulation results of SIB1 decoding.

2. Simulation results
The simulation assumptions are as in appendix. It is based on agreed simulation assumptions in [1] with some modifications. The reason for the modification is as follows.
The information payload size and channel bits in the simulation assumption are based on PDSCH RMC in 38.133. However it is calculated based on the number of PDSCH DM-RS CDM groups without data is 1. However, according to 38.214 the number of PDSCH DMRS CDM groups without data should be 2 when scheduling SIB1 with 12 symbols.
When receiving PDSCH scheduled by DCI format 1_0, the UE shall assume the number of DM-RS CDM groups 
without data is 1 which corresponds to CDM group 0 for the case of PDSCH with allocation duration of 2 symbols, and the UE shall assume that the number of DM-RS CDM groups without data is 2 which corresponds to CDM group {0,1} for all other cases.

With the change of the number of PDSCH DMRS CDM groups without data from 1 to 2, the information payload size should be 1608 and channel bits per RMSI slot should be 5184 accordingly.

Simulation results for FR1 (4 GHz, 30 kHz SCS, 2Rx)
[bookmark: _GoBack]The number of attempts to decode SIB1 with 90% success rate is required to be provided. The number of attempts for AWGN channel and for TDLC channel are summarized in Table 1 and Table 2 respectively. It is noted that for soft combining ‘noRep’ means one shot decoding and no soft combining is conducted. ‘Rep1’ means soft combining is conducted with two SIB1 instances, and so on.
 
Table 1. Number of attempts for decoding SIB1 with 90% success rate for FR1 under AWGN
	Fading channel
	Soft combining
	SNR=-10dB
	SNR=-8dB
	SNR=-6dB
	SNR=-4dB
	SNR=-2dB
	SNR=0dB

	
	noRep
	-
	-
	-
	-
	1
	1

	
	Rep1
	-
	-
	-
	1
	1
	1

	
	Rep 2
	-
	-
	1
	1
	1
	1

	
	Rep 3
	-
	-
	1
	1
	1
	1

	
	Rep 7
	9
	1
	1
	1
	1
	1



Table 2. Number of attempts for decoding SIB1 with 90% success rate for FR1 under TDLC300
	Fading channel
	Soft combining
	SNR=-10dB
	SNR=-8dB
	SNR=-6dB
	SNR=-4dB
	SNR=-2dB
	SNR=0dB

	TDLC300
	noRep
	-
	-
	-
	-
	-
	3

	
	Rep1
	-
	-
	-
	4
	1
	1

	
	Rep 2
	-
	-
	-
	5
	1
	1

	
	Rep 3
	-
	10
	2
	1
	1
	1

	
	Rep 7
	10
	2
	1
	1
	1
	1



Observation 1. In FR1 for TDLC 300 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 8 soft combining or by 2 attempts of 4 soft combining at SNR=-6 dB.
Observation 2. In FR2 for TDLC 300 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 4 soft combining at SNR=-4dB.

The BLER results of SIB1 decoding for AWGN channel and for TDLC300 channel are provided in Table 1 and Table 2 respectively.
[image: figure-AWGN]
Figure 1. BLER of SIB1 decoding under AWGN channel

[image: figure-TDLC]
Figure 2. BLER of SIB1 decoding under TDLC 300 channel

Simulation results for FR2 (30 GHz, 120 kHz SCS, 2Rx)
The number of attempts to decode SIB1 with 90% success rate is required to be provided. The number of attempts for AWGN channel and for TDLC60 channel are summarized in Table 3 and Table 4 respectively. It is noted that for soft combining ‘noRep’ means one shot decoding and no soft combining is conducted. ‘Rep1’ means soft combining is conducted with two SIB1 instances, and so on.
 
Table 3. Number of attempts for decoding SIB1 with 90% success rate for FR2 under AWGN
	Fading channel
	Soft combining
	SNR=-10dB
	SNR=-8dB
	SNR=-6dB
	SNR=-4dB
	SNR=-2dB
	SNR=0dB

	AWGN
	noRep
	-
	-
	-
	-
	1
	1

	
	Rep1
	-
	-
	-
	1
	1
	1

	
	Rep 2
	-
	-
	1
	1
	1
	1

	
	Rep 3
	-
	-
	1
	1
	1
	1

	
	Rep 7
	10
	1
	1
	1
	1
	1



Table 4. Number of attempts for decoding SIB1 with 90% success rate for FR2 under TDLC60
	Fading channel
	Soft combining
	SNR=-10dB
	SNR=-8dB
	SNR=-6dB
	SNR=-4dB
	SNR=-2dB
	SNR=0dB

	TDLC60
	noRep
	-
	-
	-
	-
	5
	2

	
	Rep1
	-
	-
	13
	2
	1
	1

	
	Rep 2
	-
	-
	3
	1
	1
	1

	
	Rep 3
	-
	11
	2
	1
	1
	1

	
	Rep 7
	10
	1
	1
	1
	1
	1



Observation 3. In FR2 for TDLC 60 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 8 soft combining or by 2 attempts of 4 soft combining at SNR=-6dB.
Observation 4. In FR2 for TDLC 60 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempts of 4 soft combining at SNR=-4dB.

The BLER results of SIB1 decoding for AWGN channel and for TDLC60 channel in FR2 are provided in Figure 3 and Figure 4 respectively.
[image: AWGN_Fig]
Figure 3. BLER of SIB1 decoding under AWGN channel

[image: TDL_C_Fig]
Figure 4. BLER of SIB1 decoding under TDLC 60 channel

3. Conclusion
In this contribution we provide simulation results of SIB1 decoding for CGI reading. Based on the  simulation results, following observations are made.
Observation 1. In FR1 for TDLC 300 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 8 soft combining or by 2 attempts of 4 soft combining at SNR=-6 dB.
Observation 2. In FR2 for TDLC 300 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 4 soft combining at SNR=-4dB.
Observation 3. In FR2 for TDLC 60 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempt of 8 soft combining or by 2 attempts of 4 soft combining at SNR=-6dB.
Observation 4. In FR2 for TDLC 60 channel, 90% success rate of decoding SIB1 can be achieved by 1 attempts of 4 soft combining at SNR=-4dB.

4. References
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5. Appendix
The simulation assumptions are provided in Table 1.
Table 1: Parameters for SIB1 reading (RMSI acquisition)
	Parameters
	Unit
	Value

	Subcarrier spacing
	KHz
	30 kHz for 4GHz;
120 kHz for 30GHz 

	Channel bandwidth
	MHz
	10 for SCS=30kHz
100 for SCS=120kHz

	Number of transmitter antennas
	
	1

	Number of Rx antennas
	
	2

	CP Length
	
	Normal

	Allocated resource blocks for PDSCH
	
	24 (allocated from the lowest edge of the carrier)

	Number of PDSCH symbols
	
	12

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	1/3

	PDSCH mapping type
	
	Type A

	dmrs-TypeA-Position
	
	2

	dmrs-Type
	
	1

	dmrs-AdditonalPositions
	
	2

	Dmrs-maxLength
	
	1

	Number of PDSCH DMRS CDM group(s) without data
	
	2

	PRB bundling size
	
	2

	SIB1 transmission period
	ms
	20

	Information Bit Payload
	
	

	For slots with RMSI
	Bits
	18641608

	Number of Code Blocks per slot
	
	1

	Binary Channel Bits Per slot
	
	

	For slots with RMSI
	Bits
	60485184

	SNR
	
	-8, -6, -4, -2, 0

	Propagation Condition
	
	AWGN, 
TDL-C with RMS delay spread = 300ns for FR1
TDL-C with RMS delay spread = 60ns for FR2


	UE speed
	
	3km/h

	Detection Method
	
	Option 1: Soft combining with 2, 4, 8 Repetitions
Option 2: One shot

	Metrics
	
	The number of Repetitions required to decode SIB1 with 90%-ile success rate.
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