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1. Introduction
The RMSI size is very important to decide RMSI structure, but till now, no consensus has been reached. In LTE, the maximum TBS for SI, RAR, and Paging were limited to 2216 bits when using DCI format 1A, and 1732 bits when using DCI format 1C. In the last meeting, RAN1 send an LS to RAN2 to note that numerous companies proposed 3000 bits maximum TB size for RMSI. RAN2 estimate for the maximum size of RMSI is approximately 1700 bits including both L1 parameters and L2 parameters. Therefore, RAN1 need to confirm whether NR can support RMSI transmission of 1700 bits in one TB in all cases.
In this contribution, we will further discuss the RMSI payload size, taking all the SS/PBCH block and RMSI CORESET configurations into consideration.
2. Discussion on RMSI payload size
The supported maximum RMSI payload size has a lot to do with the resource allocation for RMSI. The frequency domain resource allocation for RMSI depends on the RMSI CORESET. For the time domain resource allocation, in RAN1 #92 meeting, some possible offline consensus has been made:
Possible offline consensus
· Define separate fixed time domain resource allocation values for each RMSI CORESET multiplexing pattern 1/2/3 for PDSCH scheduled by 0/0a/2 CSS
· Total of 3 tables, one per pattern
· Define at least one set of fixed time domain resource allocation values for other PDSCH scheduled by 1/3 CSS or USS, until RRC-configured table is received
· Define at least one set of fixed time domain resource allocation values for PUSCH until RRC-configured table is received
In R1-1804101 we discussed the symbol allocation combinations for each RMSI CORESET multiplexing pattern 1/2/3 and we summarize the RMSI candidate positions for three multiplexing patterns in Figure1~3. According to the conclusion, the duration of PDSCH for RMSI will at least include 4-symbol with SCS and 2-symbol when SCS 60kHz.
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Figure 1: Illustration of valid RMSI CORESET position and corresponding RMSI PDSCH candidate positions for SS/PBCH block and RMSI CORESET multiplexing pattern 1 with 2.5ms+2.5ms UL/DL periodicity
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Figure 2: RMSI candidate positions for SS/PBCH block and RMSI CORESET multiplexing pattern 2
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Figure 3: RMSI candidate positions for SS/PBCH block and RMSI CORESET multiplexing pattern 3
Moreover, the supported maximum RMSI payload size is also related to the used MCS. In LTE, only QPSK is used for SIB modulation and it has not reached a conclusion in NR. In order to achieve better coverage performance, we expect that only QPSK is enabled for RMSI modulation. According to the MCS table in TS 38.214, the supported maximum code rate for QPSK is 679/1024 = 0.663 with MCS index 9. Under the assumption of QPSK/0.663 code rate and 1 symbol DMRS occupying the first symbol of scheduled PDSCH, we can summarize the supported maximum RMSI payload size for PDSCH mapping type B as follows:
Table 1: Maximum RMSI size (bit) for PDSCH mapping type B
	maximum RMSI size(bit)
	RMSI duration (symbol)

	
	2
	4
	7

	RMSI coreset(RB)
	48
	764 
	2291 
	3819 

	
	96
	1527 
	4583 
	7638 


From table 1, we can conclude that:
1) Even with RMSI CORESET of 96 PRB bandwidth and the maximum supported code rate for QPSK, 2-symbol PDSCH scheduling for RMSI is not enough for 1700 bits RMSI transmission in one TB. Hence at least for RMSI with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3, CORESET with 96PRB bandwidth should be supported;
2) If RMSI CORESET of 96 PRB bandwidth is supported, at least around 200 bits RMSI size reduction is needed. We should note that lower code rate should be used for RMSI coverage, therefore RMSI should be compressed to an even smaller size;
3) If it is hard to compress RMSI payload size, it is proposed to support the possibility of a complete RMSI transmission by two transmission opportunities.
Observation 1: RMSI transmission with 1700bits in one TB can be not supported in some resource allocation cases, e.g., RMSI with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3.
Proposal 1: For RMSI scheduling with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3, CORESET with 96 PRB bandwidth should be supported.
Proposal 2: RAN2 is expected to compress RMSI payload size to less than 1500 bits or split the transmission RMSI into two transmission opportunities.
3. Conclusions 
In this contribution, the RMSI payload size is discussed, and the following observation and proposals are made:
Observation 1: RMSI transmission with 1700bits in one TB can be not supported in some resource allocation cases, e.g., RMSI with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3.
Proposal 1: For RMSI scheduling with 60kHz SCS of multiplexing pattern 2 and 120kHz SCS of multiplexing pattern 3, CORESET with 96 PRB bandwidth should be supported.
Proposal 2: RAN2 is expected to compress RMSI payload size to less than 1500 bits or split the transmission RMSI into two transmission opportunities.
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Annex:
Table 5.1.3.1-1: MCS index table 1 for PDSCH
	MCS Index
IMCS
	Modulation Order
 Qm
	Target code Rate R x [1024]

	Spectral
efficiency

	0
	2
	120
	0.2344

	1
	2
	157
	0.3066

	2
	2
	193
	0.3770

	3
	2
	251
	0.4902

	4
	2
	308
	0.6016

	5
	2
	379
	0.7402

	6
	2
	449
	0.8770

	7
	2
	526
	1.0273

	8
	2
	602
	1.1758

	9
	2
	679
	1.3262

	10
	4
	340
	1.3281

	11
	4
	378
	1.4766

	12
	4
	434
	1.6953

	13
	4
	490
	1.9141

	14
	4
	553
	2.1602

	15
	4
	616
	2.4063

	16
	4
	658
	2.5703

	17
	6
	438
	2.5664

	18
	6
	466
	2.7305

	19
	6
	517
	3.0293

	20
	6
	567
	3.3223

	21
	6
	616
	3.6094

	22
	6
	666
	3.9023

	23
	6
	719
	4.2129

	24
	6
	772
	4.5234

	25
	6
	822
	4.8164

	26
	6
	873
	5.1152

	27
	6
	910
	5.3320

	28
	6
	948
	5.5547

	29
	2
	reserved

	30
	4
	reserved

	31
	6
	reserved
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