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1. Introduction

In RAN4#93, the RRM requirements for CGI reading were further discussed. One open issue is the SIB1 decoding performance in terms of number of samples (number of SIB1 transmissions). In particular, the link level simulation assumption was agreed in [1].
In this paper, we will provide our simulation results for SIB1 decoding in CGI requirements.

2. Discussion
2.1. Simulation assumptions
The assumption used in our simulation are listed in Table 1. It should be noted that before RAN4#94 there were email discussions on RAN4 reflector proposing to update the simulation assumption in [1]. To us the updates are reasonable, so our results are based on the updated assumptions. 

Table 1: Simulation assumptions

	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

	PRB bundling size
	
	2

	SIB1 transmission period
	ms
	20

	Information Bit Payload
	
	

	For slots with RMSI
	Bits
	1608

	Number of Code Blocks per slot
	
	1

	Binary Channel Bits Per slot
	
	

	For slots with RMSI
	Bits
	5184

	SNR
	
	-6, -4

	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. 


2.2. Simulation results

The simulation results are presented in Table 2 as 90%-tile of the number of SIB1 attempts for successful decoding, at SNR -6dB. 

Table 2: 90%-tile Number of attempts for successful decoding of SIB1 with -6dB SNR
	SCS
	Channel
	Combining size
	Number of attempt

	30
	AWGN
	1
	>40

	
	
	2
	2

	
	
	4
	2

	
	
	8
	2

	
	TDL-C-300
	1
	11

	
	
	2
	6

	
	
	4
	4

	
	
	8
	4

	120
	AWGN
	1
	>40

	
	
	2
	2

	
	
	4
	2

	
	
	8
	2

	
	TDL-C-60
	1
	12

	
	
	2
	6

	
	
	4
	4

	
	
	8
	4


From the results, it can be observed that
· The SIB1 decoding performance is very similar for different SCS-es

· With AWGN, SIB1 cannot be decoded without soft combining

· The performance improves with soft combining size

Based on above observations, we suggest to define the SIB1 decoding delay requirements based on soft combining assumption. SIB1 TTI is 160ms, and the default scheduling period is 20ms, which means the largest combining size is 8. However, the actual scheduling period is up to network, e.g. network may schedule SIB1 transmission every 80ms, and in this case UE can do only size-2 combination. Therefore, we suggest to define the requirements based on the minimum soft combining size, i.e. 2. This would maximize the requirement applicability.   
Based on our simulation results, the number of SIB1 transmissions required for 90% decoding rate is 6, and considering the case where UE starts decoding from the last transmission in a TTI, we suggest to use 7 SIB1 transmissions for the baseband decoding delay. 
Proposal: The baseband SIB1 decoding delay is 7 SIB1 transmissions, provided that the scheduling periodicity is no larger than 80ms.

3. Conclusions

In this paper we provided our views on SIB1 decoding delay in CGI reading requirements.
Proposal: The baseband SIB1 decoding delay is 7 SIB1 transmissions, provided that the scheduling periodicity is no larger than 80ms.
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