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1 Introduction
This contribution discusses the following corrections and remaining issues on RMSI:
· Confirm the WAs on RMSI configurations from the last meeting with corrections on the related text in the specs
· Discussion on the precoding type of DMRS for CORESET of RMSI
· Compact DCI format design for RMSI
· RMSI contents
2 Corrections on the RMSI Configurations in MIB
In RAN1 #91 meeting [1], working assumptions on the RMSI configurations in MIB were made, where 4 bits out of RMSI-PDCCH-Config are used for configuration of the control resource set of Type0-PDCCH common search space, and the remaining 4 bits of RMSI-PDCCH-Config are used for the configuration of PDCCH monitoring occasions. The methodology for determining the configurations in the tables is testified to be correct, and the working assumptions can be confirmed with the following editorial corrections and clarifications in TS 38.211 [2] and 38.213 [3] on the conditions to describe RB alignment or not.
Proposal 1: Adopt the following change on defining the RB grid offset between SS/PBCH block and the control resource set for Type0-PDCCH common search space in TS 38.211.
[bookmark: _Toc500952759]7.4.3.1 Time-frequency structure of an SS/PBCH block






In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. Subcarrier 0 in an SS/PBCH block corresponds to subcarrier  in common resource block , where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB, and is obtained from the higher-layer parameter SSB-subcarrier-offset.








Proposal 2: Adopt the following change on defining the Condition A and B for Tables 13-1 through 13-8 in TS 38.213.
13 UE procedure for monitoring Type0-PDCCH common search space
The offset in Tables 13-1 through 13-8 is defined with respect to the subcarrier spacing of the control resource set and is the difference between the smallest RB index of the SS/PBCH block and the smallest RB index of the control resource set for Type0-PDCCH common search space. Condition A or condition B in Tables 13-1 through 13-8 corresponds to the case of PRG [6, TS 38.214] alignment or non-alignment, respectively, between SS/PBCH block RBs and RBs of the control resource set for Type0-PDCCH common search space the case of the higher-layer parameter SSB-subcarrier-offset [4, TS 38.211] equal to 0 or not, respectively.





3 Precoder Type for DMRS in CORESET
In RAN1 #90 bis [4], an agreement on the precoder for DMRS in CORESET was made, where both wide-band RS and narrow-band RS are supported, and configurable to use one of the two types for each CORESET.   Agreements:
· Confirm the WA with the following clarifications (in red):
· For each CORESET, precoder granularity in frequency domain is:
· Configurable between i) equal to the REG bundle size in the frequency domain; or ii) equal to the number of contiguous RBs in the frequency domain within the CORESET
· For ii), DMRS is mapped over all REGs within CORESET.
· RAN1 assumes that CORESET for PDCCH scheduling RMSI can be configured with Option i)
· In Option ii) UE may assume DMRS is present in all REGs within the set of contiguous RBs of the CORESET where and when at least one REG of a candidate is mapped.








However, for the CORESET of RMSI, making the precoder type configurable is not possible since the no bits in MIB is available for this purpose. Hence, we propose the precoder type for DMRS in CORESET of RMSI is hard-coded in the spec. 
Considering the performance gain from wide-band RS, which is observed to be around more than 1 dB better than narrow-band RS, and considering the limited coverage of RMSI transmission, wide-band RS should be utilized for CORESET of RMSI. 
Proposal 3: For the CORESET of RMSI, precoder granularity in frequency domain is equal to the number of all RBs in the frequency domain within the CORESET.
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4 Compact DCI Format Design
In RAN1 #91 meeting [1], working assumption on the downlink DCI contents and formats was made. In initial access, the transmission of PDSCH of RMSI is broadcasted, and the RRC connection has not been established, such that many fields in a general DCI format may not be applicable to RMSI. Meanwhile, the number of resource elements is quite limited, especially for multiplexing pattern 2 and 3. Hence, to guarantee the coverage of RMSI, a compact DCI format, designed exclusively at least for RMSI, is proposed. Considering the scheduling flexibility and available number of resource elements for multiplexing patterns, the contents of the compact DCI format are determined for different multiplexing pattern separately, as in TABLE 1.
[bookmark: _Ref503259860]TABLE 1
	Field
	# Bits for Pattern 1
	# Bits for Pattern 2 and 3
	Comments

	Header
	 0
	 0
	Not needed for DCI format for RMSI

	Carrier indicator
	 0
	 0
	Not needed for DCI format for RMSI

	BWP indicator
	 0
	 0
	Not needed for DCI format for RMSI

	Frequency-domain PDSCH resources
	≤8
	 0
	Only RA type 1 is supported for Pattern 1, and hard-coded for Pattern 2 and 3

	Time-domain PDSCH resources
	≤2
	 0
	Subset of the time-domain PDSCH resources table for Pattern 1, and hard-coded for Pattern 2 and 3

	VRB-to-PRB mapping
	 0
	 0
	Only distributed mapping is supported, and the bundling size is hard-coded

	Reserved resource set on/off
	 0
	 0
	Not needed for DCI format for RMSI

	Bundling size indicator
	 0
	 0
	Hard-coded for RMSI

	Modulation and coding scheme 
	<5
	<5
	Subset of the MCS table 

	New data indicator
	 0
	 0
	Not needed for DCI format for RMSI

	Redundancy version
	 0
	 0
	Not needed for DCI format for RMSI

	Modulation and coding scheme, second CW
	 0
	 0
	Not needed for DCI format for RMSI

	New data indicator, second CW
	 0
	 0
	Not needed for DCI format for RMSI

	Redundancy version, second CW
	 0
	 0
	Not needed for DCI format for RMSI

	HARQ process number 
	 0
	 0
	Not needed for DCI format for RMSI

	CBGFI
	 0
	 0
	Not needed for DCI format for RMSI

	CBGTI
	 0
	 0
	Not needed for DCI format for RMSI

	TPC command for PUCCH 
	 0
	 0
	Not needed for DCI format for RMSI

	ARI (ACK/NAK Resource Index)
	 0
	 0
	Not needed for DCI format for RMSI

	HARQ timing indicator
	 0
	 0
	Not needed for DCI format for RMSI

	Downlink Assignment Index 
	 0
	 0
	Not needed for DCI format for RMSI

	Antenna port(s)
	 0
	 0
	Not needed for DCI format for RMSI

	TCI (Transmission Configuration Indication)
	 0
	 0
	Not needed for DCI format for RMSI



Proposal 4: The DCI contents of the compact DCI format for RMSI are determined per SS/PBCH block and CORESET multiplexing pattern as in the following table.
	Field
	# Bits for Pattern 1
	# Bits for Pattern 2 and 3

	Header
	 0
	 0

	Carrier indicator
	 0
	 0

	BWP indicator
	 0
	 0

	Frequency-domain PDSCH resources
	≤8
	 0

	Time-domain PDSCH resources
	≤2
	 0

	VRB-to-PRB mapping
	 0
	 0

	Reserved resource set on/off
	 0
	 0

	Bundling size indicator
	 0
	 0

	Modulation and coding scheme 
	<5
	<5

	New data indicator
	 0
	 0

	Redundancy version
	 0
	 0

	Modulation and coding scheme, second CW
	 0
	 0

	New data indicator, second CW
	 0
	 0

	Redundancy version, second CW
	 0
	 0

	HARQ process number 
	 0
	 0

	CBGFI
	 0
	 0

	CBGTI
	 0
	 0

	TPC command for PUCCH 
	 0
	 0

	ARI (ACK/NAK Resource Index)
	 0
	 0

	HARQ timing indicator
	 0
	 0

	Downlink Assignment Index 
	 0
	 0

	Antenna port(s)
	 0
	 0

	TCI (Transmission Configuration Indication)
	 0
	 0


5 
6 
7 
8 
5 RMSI Contents
According to the endorsed L1 RRC parameter list [5], RMSI would include at least following parameters in TABLE 2 (cell specific parameters are counted while excluding MIB). Though the bit width of some fields are still FFS, current estimate of total size of L1 parameters for RMSI already exceeds 440 bits. Consequently, adding up RAN2 parameters, e.g., PLMNs info, cell ID, cell camping info, OSI scheduling info, etc. [6] would end up several hundred bits. Note that the size of LTE SIB1 and LTE SIB2 is around 200 and 380 bits, respectively.
Proposal 5: Take the information in TABLE 2 as starting point, and collect further decisions during RAN1#AH 1801 to determine final number of bits for the RMSI; then make a decision whether to split the transmissions of RMSI into two, i.e., SIB1 and SIB2. 
· If a decision is made to split the RMSI into to chunks, discuss further during RAN1#AH 1801 which parameters should be included in the SIB1 and SIB2.

TABLE 2
Bandwidth Part (16)
	Parameter name in text
	Description
	Value range
	bit size

	initial-UL-BWP
	For parameters related to initial-UL-BWP
	UL-BWP-BW
	16



DMRS Resource Configuration (1)
	Group-hopping-enabled-Transform-precoding
	Sequence-group hopping can be enabled or disabled by means of this cell-specific parameter. For DFT-s-OFDM DMRS
	Boolean
	1



Frame structure (165+)
	PRB-index-DL-common
	Common PRB indexing in DL applicable for Pcell
	offset-ref-low-scs-ref-PRB, offset-pointA-set
	37

	PRB-index-UL-common
	Common PRB indexing in UL applicable for Pcell
	offset-ref-low-scs-ref-PRB, offset-pointA-set
	37

	PRB-index-SUL-common
	Common PRB indexing in UL applicable for SUL
	offset-ref-low-scs-ref-PRB, offset-pointA-set
	37

	ARFCN
	　
	RAN4/RAN2 decide the value range
	(LTE: maxEARFCN = 65535 -> 16 bits)

	UL-DL-configuration-common
	RRC configured UL-DL configuration of slots for NR
	number-of-DL-slots, number-of-DL-symbols-common, number-of-UL-slots, number-of-UL-symbols-common, DL-UL-transmission-periodicity, reference-SCS
	27

	UL-DL-configuration-common-set2
	RRC configured UL-DL configuration of slots for NR
	number-of-DL-slots, number-of-DL-symbols-common, number-of-UL-slots, number-of-UL-symbols-common, DL-UL-transmission-periodicity, reference-SCS
	27



Initial access (81)
	UL-frequency-shift-7p5khz
	Enable or disable the NR UL transmission with a 7.5KHz shift to the LTE raster
	Enable, Disabled
	1

	SSB-periodicity-serving-cell
	SSB periodicity in msec for the rate matching purpose
	5, 10, 20, 40, 80, 160
	3

	SSB-transmitted-SIB1
	The positions of the actual transmitted SS-blocks
	InOneGroup, groupPresence
	16

	SS-PBCHBlockPower
	　
	[-60...50]
	7

	osi-SearchSpace
	Search space for OSI
	search-space-config
	42



Mobility (12)
	SMTC-Config-Idle
	SS/PBCH block measurement timing configuration, including SSB periodicity/offset and SSB duration
	{SMTC-Config}
	12



PUCCH (16)
	PUCCH-F0-Base-sequence-hopping
	Enabling hopping of base sequence of PUCCH Format 0 when transmitted in different slots
	ON, OFF
	1

	ScramblingID
	Used for Group hoppping and sequence hopping
	10 bits
	10

	PUCCH-F1-Base-sequence-hopping
	Enabling hopping of base sequence of PUCCH Format 1 when transmitted in different slots
	ON, OFF
	1

	PUCCH-resource-common
	PUCCH resource configuration for HARQ-ACK before RRC connection setup
	4 bits
	4



RACH (107+)
	RACH-ConfigCommonDL
	DL related RACH parameters
	msg2-scs, rach-coreset-configuration, rar_windowlength, SSB-threshold, SUL-RSRP-Threshold
	5+

	RACH-ConfigCommonUL
	UL related RACH parameters
	msg3_scs, msg3-tp, powerRampingStep, PRACH-Config, PRACHConfigurationIndex, PRACHRootSequenceIndex, preambleReceivedTargetPower, restrictedSetConfig, zeroCorrelationZoneConfig
	34+	

	prach-Msg1SubcarrierSpacing
	Subcarrier spacing of PRACH
	15 and 30 kHz (<6GHz), 60 and 120 kHz (>6GHz)
	1

	prach-FDM
	The number of PRACH transmission occasions FDMed in one time instance
	2 bits
	2

	prach-frequency-start
	Offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s)
	0,1,…, maximum size of bandwidth part
	16

	CSI-RS-threshold
	UE can select the CSI-RS and corresponding PRACH resource for path-loss estimation and (re)transmission based on CSI-RS that satisfy the threshold
	Same as possible RSRP range of values
	?

	ra-SearchSpace
	Search space for random access procedure
	search-space-config
	42

	CB-preambles-per-SSB
	Number of CBRA preambles per SSB per RACH transmission occasion
	4 bits
	4

	SSB-per-rach-occasion
	Number of SSBs per RACH occasion
	3 bits
	3



UL Power Control (44)
	Delta-preamble-msg3
	Power offset between msg3 and RACH preamble transmission, i.e. similar as in LTE
	32 values with 1dB step size. Exact values TBD
	5

	p0-nominal-pusch-withgrant
	P0 value for PUSCH with grant (except msg3)
	24dBm to -202dBm with 2dB steps
	7

	p0-nominal-pucch
	P0 value for PUCCH transmissions
	24dBm to -202dBm with 2dB steps
	7

	deltaF-pucch-f0
	deltaF values configurable for PUCCH format 0
	32 values. Exact values TBD
	5

	deltaF-pucch-f1
	deltaF values configurable for PUCCH format 1 
	32 values. Exact values TBD
	5

	deltaF-pucch-f2
	deltaF values configurable for PUCCH format 2 
	32 values. Exact values TBD
	5

	deltaF-pucch-f3
	deltaF values configurable for PUCCH format 3
	32 values. Exact values TBD
	5

	deltaF-pucch-f4
	deltaF values configurable for PUCCH format 4 
	32 values. Exact values TBD
	5


6 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Adopt the following change on defining the RB grid offset between SS/PBCH block and the control resource set for Type0-PDCCH common search space in TS 38.211.

7.4.3.1 Time-frequency structure of an SS/PBCH block






In the frequency domain, an SS/PBCH block consists of 240 contiguous subcarriers with the subcarriers numbered in increasing order from 0 to 239 within the SS/PBCH block. The quantities  and  represent the frequency and time indices, respectively, within one SS/PBCH block. The UE may assume resource elements denoted as 'Set to 0' in Table 7.4.3.1-1 are set to zero. Subcarrier 0 in an SS/PBCH block corresponds to subcarrier  in common resource block , where  is obtained from the higher-layer parameter offset-ref-low-scs-ref-PRB, and is obtained from the higher-layer parameter SSB-subcarrier-offset.







Proposal 2: Adopt the following change on defining the Condition A and B for Tables 13-1 through 13-8 in TS 38.213.
13 UE procedure for monitoring Type0-PDCCH common search space
The offset in Tables 13-1 through 13-8 is defined with respect to the subcarrier spacing of the control resource set and is the difference between the smallest RB index of the SS/PBCH block and the smallest RB index of the control resource set for Type0-PDCCH common search space. Condition A or condition B in Tables 13-1 through 13-8 corresponds to the case of PRG [6, TS 38.214] alignment or non-alignment, respectively, between SS/PBCH block RBs and RBs of the control resource set for Type0-PDCCH common search space the case of the higher-layer parameter SSB-subcarrier-offset [4, TS 38.211] equal to 0 or not, respectively.






Proposal 3: For the CORESET of RMSI, precoder granularity in frequency domain is equal to the number of all RBs in the frequency domain within the CORESET.
Proposal 4: The DCI contents of the compact DCI format for RMSI are determined per SS/PBCH block and CORESET multiplexing pattern as in the following table.
	Field
	# Bits for Pattern 1
	# Bits for Pattern 2 and 3

	Header
	 0
	 0

	Carrier indicator
	 0
	 0

	BWP indicator
	 0
	 0

	Frequency-domain PDSCH resources
	≤8
	 0

	Time-domain PDSCH resources
	≤2
	 0

	VRB-to-PRB mapping
	 0
	0

	Reserved resource set on/off
	 0
	 0

	Bundling size indicator
	 0
	 0

	Modulation and coding scheme 
	<5
	<5

	New data indicator
	 0
	 0

	Redundancy version
	 0
	 0

	Modulation and coding scheme, second CW
	 0
	 0

	New data indicator, second CW
	 0
	 0

	Redundancy version, second CW
	 0
	 0

	HARQ process number 
	 0
	 0

	CBGFI
	 0
	 0

	CBGTI
	 0
	 0

	TPC command for PUCCH 
	 0
	 0

	ARI (ACK/NAK Resource Index)
	 0
	 0

	HARQ timing indicator
	 0
	 0

	Downlink Assignment Index 
	 0
	 0

	Antenna port(s)
	 0
	 0

	TCI (Transmission Configuration Indication)
	 0
	 0



Proposal 5: Take the information in TABLE 2 as starting point, and collect further decisions during RAN1#AH 1801 to determine final number of bits for the RMSI; then make a decision whether to split the transmissions of RMSI into two, i.e., SIB1 and SIB2. 
· If a decision is made to split the RMSI into to chunks, discuss further during RAN1#AH 1801 which parameters should be included in the SIB1 and SIB2.
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