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1. Introduction
In this document, we discuss how to deliver RMSI, and how to configure RMSI CORESET.

2. Discussion
Initial active DL BWP
During initial synchronization procedure including Cell-ID detection and PBCH decoding, UE tries to detect signal within the bandwidth of SS/PBCH block. Then, UE would continue to operate next initial access procedure (i.e. obtaining system information, operating RACH procedure) within the initial active DL/UL bandwidth. In RAN#90bis meeting [2], the initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI. RMSI CORESET configuration and numerology of RMSI can be configured in PBCH payload. In RAN1 NR#3 meeting [1], it was agreed that the offset of the SS/PBCH block is indicated in the PBCH. Since the offset is necessity for alignment for arbitrary offset between sync block and Channel RBs for below 6GHz and above 6GHz frequency range, the value should be defined for both below 6GHz and above 6GHz frequency range. After obtaining the information of initial active DL BWP and CORESET, UE would perform to get system information (i.e. RMSI). 




Figure 1. Example of bandwidth configuration

In RAN1#90bis meeting [2], it was agreed that NR supports FDM transmission of QCLed SS/PBCH block and RMSI. In addition, it is necessity to clarify the bandwidth multiplexing the SS/PBCH block and the initial active DL BWP. In RAN1 NRAH#3 meeting [1], it was agreed that for PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources. That is, when three OFDM symbols are used for RMSI CORESET, it is required that SS/PBCH block and RMSI CORESET/PDSCH are FDMed. On the other hand, when up to two OFDM symbols are occupied for RMSI CORESET, it could be allowed that SS/PBCH and RMSI CORESET are TDMed, and SS/PBCH RMSI PDSCH are FDMed within initial active DL BWP. 
Observation 1: 
· When up to two OFDM symbols which has same subcarrier spacing of SS/PBCH are occupied within a slot for RMSI CORESET, SS/PBCH block and RMSI CORESET can be TDMed, and SS/PBCH block and RSMI PDSCH can be FDMed.
· When three OFDM symbols which has same subcarrier spacing of SS/PBCH are occupied within a slot for RMSI CORESET, SS/PBCH block and RMSI CORESET/PDSCH are FDMed.




(a) Frequency domain multiplexing                 (b) Time domain multiplexing
Figure 2. Example of multiplexing between SS/PBCH block and RMSI

During the initial access procedure, UE should periodically receive SS/PBCH block(s) for measurement, time/frequency tracking, RACH power control, and so on. But, if SS/PBCH block is located outside the UE minimum BW, some UE without wide band operation capability should periodically perform frequency retuning for receiving SS/PBCH block. From the UE operation perspective, RF retuning could increase latency of initial access procedure. In this reason, NR should consider that SS/PBCH block and RMSI CORESET are confined within UE minimum RX bandwidth, even when SS/PBCH block and RMSI CORESET are FDMed.
Proposal 1: 
· For the case of TDM between SS/PBCH block and RMSI CORESET, SS/PBCH block should be confined within initial active DL BWP.
· For the case of FDM between SS/PBCH block and RMSI CORESET, initial active DL BWP and SS/PBCH block should be located within UE minimum BW.

RMSI CORESET configuration 
· Bit size for RMSI CORESET configuration
The configuration of RMSI in NR-PBCH payload could contain bandwidth (PRBs), OFDM symbol(s), frequency position, and monitoring window for RMSI CORESET. In RAN1#90bis meeting [2], it was agreed as working assumption that total 56bits is used for PBCH payload including CRC with 24 bits. Among the information 32 bits, 8 bits can be occupied for the configuration of RMSI CORESET [4]. Also, when we consider the 4-bits for frequency offset indication is a part of frequency position, total 12-bits are assigned for RMSI CORESET. Especially, for below 6GHz frequency range, 3-bits are additionally used for the configuration. 
Observation 2:
· When we consider the 4-bits for frequency offset indication is a part of frequency position of RMSI CORESET, total 12-bits can be assigned for the RSMI CORESET configuration. 
· For below 6GHz frequency range, additional 3-bits are used for the RSMI CORESET configuration.

· Required bandwidth and OFDM symbol
In order to determine how many frequency/time resource (i.e. the number of PRBs, the number of OFDM symbols) is required for RMSI CORESET, it could be considered which aggregation level should be supported. That is, if NR supports three aggregation levels (i.e. 4, 6 and 8), at least three levels of PRB size (i.e. 24, 32 and 48 RBs) are required. In RAN4, the number of PRBs within channel BW is defined according to the subcarrier spacing. For example, when channel BW is 10MHz, it is defined that the number of PRBs is 52 for 15kHz SCS and 24 for 30kHz SCS. In this case, one or two OFDM symbols could be required in order to provide required aggregation level. Based on the design principle, we propose two tables which are used for indicating the number of PRBs and OFDM symbol. 
Table 1. The number of PRBs for single RMSI CORESET
	Code word
	Configured subcarrier spacing for RMSI

	
	15kHz
	30kHz
	60kHz
	120kHz

	00
	25 (5MHz)
	24 (10MHz)
	66 (50MHz)
	32 (50MHz)

	01
	52 (10MHz)
	38 (15MHz)
	132 (100MHz)
	66 (100MHz)

	10
	79 (15MHz)
	51 (20MHz)
	-
	-

	11
	106 (20MHz)
	106 (40MHz)
	-
	-



Table 2. The number of OFDM symbol for single RMSI CORESET
	Code word
	Below 6GHz

	00
	1 (when one OFDM symbol is used for PDCCH within a slot)

	01
	1 (when two OFDM symbols are used for PDCCH within a slot)

	10
	2

	11
	3 



In Table 1, the number of PRBs is defined according to the subcarrier spacing indicated by PBCH payload. Also, since the number of bandwidth defined in RAN4 is different depending on the frequency range, we assume different bit size for bandwidth configuration (i.e. two bits for below 6 GHz frequency range, one bit for above 6 GHz frequency range). For the bandwidth of RMSI CORESET, we consider UE minimum BW (e.g. 20/40MHz for below 6GHz frequency range, up to 100MHz for above 6GHz frequency range.). Especially, depending on RAN4’s future decision about UE minimum BW, some option (e.g. 100MHz) in Table 1 would be excluded for above 6 GHz frequency range. 
In Table 2, the number of OFDM symbol is defined. For RMSI CORESET, it is assumed that up to three OFDM symbols are used for PDCCH in a slot. Especially, we assume that up to two RMSI CORESETs could be configured within a slot, and up to two OFDM symbols are used for PDCCH within a slot when one OFDM symbol is assigned for RMSI CORESET. For other case, we assume that single RMSI CORESET is occupied within a slot.
Proposal 2: 
· For bandwidth configuration of RMSI CORESET, up to two bits are occupied.
· Two bits are used for below 6GHz frequency range, and one bit is used for above 6GHz frequency range.
· The number of PRBs is defined according the subcarrier spacing indicated by PBCH payload as below:
	Code word
	Configured subcarrier spacing for RMSI

	
	15kHz
	30kHz
	60kHz
	120kHz

	00
	25 (5MHz)
	24 (10MHz)
	66 (50MHz)
	32 (50MHz)

	01
	52 (10MHz)
	38 (15MHz)
	132 (100MHz)
	66 (100MHz)

	10
	79 (15MHz)
	51 (20MHz)
	-
	-

	11
	106 (20MHz)
	106 (40MHz)
	-
	-



Proposal 3: 
· For the configuration of the number of OFDM symbol of single RMSI CORESET, two bits are occupied.
· For single RMSI CORESET, up to three OFDM symbols are used.
· When one OFDM symbol is assigned for single RMSI CORESET, UE assumes that up to two RMSI CORESETs can be used within a slot, and up to two OFDM symbol can used within a slot. For other case, UE assumes that single RMSI CORESET is occupied within a slot.
	Code word
	

	00
	1 (when one OFDM symbol is used for PDCCH within a slot)

	01
	1 (when two OFDM symbols are used for PDCCH within a slot)

	10
	2

	11
	3 



· Frequency position indication
For the frequency position of RMSI CORESET, the relative RE offset between the frequency position of RMSI CORESET and the frequency position of SS/PBCH block can be indicated. The RE offset is defined by the subcarrier spacing of SS/PBCH block. In Figure 3, an example of indication of frequency position of RMSI CORESET is depicted.



Figure 3. Example of indication of frequency position of RMSI CORESET

When the lowest PRB of RSMI CORESET is located between two consecutive candidate positions for SS/PBCH block transmission, network can be select one candidate location with higher frequency position. At the location, cell defining SSB is transmitted, and the RMSI CORESET is indicted from the lowest PRB index of the SS/PBCH block. If we assume that the RMSI CORESET is indicated from a SS/PBCH block which is located at higher frequency position among two consecutive candidate positions for SS/PBCH block transmission, the maximum range of frequency position offset between RMSI CORESET and SS/PBCH block could be defined by sync raster.
Sync raster is defined by the minimum channel bandwidth, SS/PBCH block bandwidth and channel raster. If the minimum channel bandwidth is wide, sync raster becomes wider. The wider sync raster provides a benefit to reduce the number of SS entry. On the other hand, the required bit size for frequency position indication is increased. Therefore, it is necessity to determine appropriate range of sync raster, which is up to RAN4. In the Appendix B, we provide an example of required bit size for frequency offset indication according to minimum channel bandwidth and subcarrier spacing. When minimum channel bandwidth is 10MHz, we assume 52 PRBs for 15kHz SCS. So, sync raster could be 5775kHz, which is represented by 385REs with 15kHz SCS. In this case, at most 9 bit could be required for RE level frequency offset indication. Also, when minimum channel bandwidth is 40MHz, we assume 106PRBs for 30kHz SCS, and sync raster could be 30975kHz which is represented by 1033REs with 30kHz SCS. For that case, at most 11bits are required for RE level frequency offset indication. Also, when minimum channel bandwidth is 50MHz, sync rater could be 17340kHz for 120kHz SCS, which is represented by 145REs. So, at most 8 bits are required for RE level frequency offset indication. 
However, if the required bits size is too large to be allowed in PBCH MIB, NR can consider to reduce the sync raster size or to limit the range of frequency offset indication. For example, for the case of 30kHz SCS, we may assume to reduce the sync raster size. If we assume 51 PRBs for 30kHz SCS, sync raster could be 11175kHz which is represented by 373REs with 30kHz SCS. At most 9bits are required for RE level frequency offset indication. On the other hand, the number of SS entry is increased (i.e. from 4 to 9), but it could not be significant. Also, for the case of 120kHz SCS, we may limit the rage of frequency offset indication. If the maximum frequency range of position indication is limited as 128RE, at most 7 bits are required for RE level frequency offset indication. 
Observation 3: 
· If we assume that the RMSI CORESET is indicated from a SS/PBCH block which is located at higher  frequency position among two consecutive candidate positions for SS/PBCH block transmission, the maximum range of frequency position offset between RMSI CORESET and SS/PBCH block could be defined by sync raster.
· When minimum channel bandwidth is 10MHz, sync raster for 15kHz SCS could be 5775kHz, which is represented by 385REs with 15kHz SCS. Also, when minimum channel bandwidth is 20MHz, sync raster for 30kHz SCS could be 11175kHz, which is represented by 373REs with 30kHz SCS. As a result, for below 6GHz frequency range, at most 9 bit could be required for RE level frequency offset indication.
· When minimum channel bandwidth is 50MHz, sync rater could be 17340kHz for 120kHz SCS, which is represented by 145REs. As a result, for above 6GHz frequency range, at most 8 bits are required for RE level frequency offset indication. If the maximum frequency range of position indication is limited as 128RE, at most 7 bits are required for RE level frequency offset indication.

Proposal 4: 
· For the frequency position of RMSI CORESET, the relative RE offset between the frequency position of RMSI CORESET and the frequency position of SS/PBCH block is indicated. The RE offset is defined by the subcarrier spacing of SS/PBCH block.
· The maximum range of relative frequency location between RMSI CORESET and SS/PBCH block is defined by sync raster.
· For frequency location indication, up to 9-bits are occupied for below 6GHz frequency range, and up to 7-bits are occupied for above 6GHz frequency range.

· RMSI PDCCH monitoring window configuration
In RAN1#90bis meeting [2], it was agreed that there is an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically. In this meeting, we need to further discuss on the details of PDCCH monitoring window. In Figure 4, an example of RMSI PDCCH monitoring window (i.e. offset, duration, and period) is depicted. 



Figure 4. Example of RMSI PDCCH monitoring window configuration

The period of RMSI PDCCH monitoring could be defined as same to or longer than the default periodicity for SS/PBCH detection. For process of initial access, it was agreed that UE operates SS/PBCH detection every 20ms. If it is assumed that RMSI CORESET is transmitted corresponding SS/PBCH block, UE may operate to monitor RMSI CORESET with the same periodicity of SS/PBCH detection (e.g. 20ms). If RMSI TTI of 160ms is determined, UE could receive several times of PDSCH containing same RMSI within a RMSI TTI (e.g. eight times). If shorter periodicity for RMSI transmission is applied, the coverage enhancement of RMSI could be expected. However, network would additionally reserve DL only transmission duration for broadcasting system information delivery, and that could be limit the flexibility of resource utilization in TDD system. Also, if UE operate PDCCH monitoring with shorter periodicity, UE battery consumption could be increased. Therefore, we need to consider longer period (e.g.40ms). However, in order to provide multiple occasions for multiple RSMI transmission with multiple beam direction, and shorter periodicity (e.g. 20ms) could be required. In this case, as shown in Figure 4, if gNR transmits RMSI CORESET by alternating even index beam and odd index beam every 20ms, UE can operate to monitor an RMSI CORESET corresponding an SS/PBCH block index with effectively 40ms periodicity for a certain SS/PBCH block.
The duration of RMSI PDCCH monitoring could be decided according to the number of actually transmitted SS/PBCH block. For example, for multiple SS/PBCH transmission, the longer duration for multiple RMSI transmission with different direction could be necessity. For the case, UE may assume longer duration of RMSI monitoring. However, if UE assume a fixed longer duration of RMSI monitoring even in the case of the small number of actually transmitted SS/PBCH block, it is not efficient for UE battery consumption. So, it is necessity that gNB configures the duration of RMSI PDCCH monitoring. For example, shorter duration of PDCCH monitoring (e.g. 2, 4 slots) can be applied. Monitoring window can be overlapped among SS/PBCH block. In this case, UE could detect a PDCCH which could be QCLed with other SS/PBCH block. In order to escape the ambiguity of correspondence between SS/PBCH block index and RMSI, we can consider that a part of PDCCH (e.g. scrambling sequence, DMRS sequence, etc.) for RMSI is initialized by SS/PBCH block index.
The configurable offset of RMSI PDCCH monitoring could provide the flexibility of resource utilization for network. For example, if network has wide spectrum, gNB can operate that SS/PBCH block(s) and RMSI are transmitted within same duration. Also, if network has a flexibility to transmit SS/PBCH block(s) and RMSI separately, gNB can transmit RMSI at different time duration. When we consider period of semi-static DL/UL allocation, it is reasonable that the values of offset are 0ms and 10ms.
Proposal 5: 
· Monitoring window period is fixed as one value (i.e. 20 ms).
· gNR can transmit RMSI CORESET by alternating even index beam and odd index beam every 20ms.
· Monitoring window duration is configured (i.e. 2 or 4 slots). 
· 1 bit indication is defined in PBCH payload.
· Monitoring window can be overlapped.
· A part of PDCCH (e.g. scrambling sequence, DMRS sequence, etc.) for RMSI is initialized by SS/PBCH block index.
· Monitoring window offset is configured (i.e. 0 or 10 ms). 
· 1 bit indication is defined in PBCH payload.

· Details of bit field for RMSI CORESET configuration
Based on the above discussion, we summary the details of bit field for RMSI CORESET configuration in PBCH payload as below:
[bookmark: _GoBack]Proposal 6: The details of bit filed for RMSI CORESET configuration is as below:
	
	Below 6GHz
	Above 6GHz

	Bandwidth of RMSI CORESET
	2
	1

	OFDM symbol of RMSI CORESET
	2
	2

	Frequency location of RMSI CORESET
	9
	7

	PDCCH Monitoring window
	1
	1

	PDCCH Monitoring duration
	1
	1

	Total
	15
	12



3. Conclusion
In this contribution, we discussed how to deliver RMSI, and how to configure RMSI CORESET. As a conclusion of the discussion, we summarize proposals as follows:
Initial active DL BWP
Observation 1: 
· When up to two OFDM symbols which has same subcarrier spacing of SS/PBCH are occupied within a slot for RMSI CORESET, SS/PBCH block and RMSI CORESET can be TDMed, and SS/PBCH block and RMSIPDSCH can be FDMed.
· When three OFDM symbols which has same subcarrier spacing of SS/PBCH are occupied within a slot for RMSI CORESET, SS/PBCH block and RMSI CORESET/PDSCH are FDMed.
Proposal 1: 
· For the case of TDM between SS/PBCH block and RMSI CORESET, SS/PBCH block should be confined within initial active DL BWP.
· For the case of FDM between SS/PBCH block and RMSI CORESET, initial active DL BWP and SS/PBCH block should be located within UE minimum BW.

RMSI CORESET configuration 
Observation 2:
· When we consider the 4-bits for frequency offset indication is a part of frequency position of RMSI CORESET, total 12-bits can be assigned for the RMSICORESET configuration. 
· For below 6GHz frequency range, additional 3-bits are used for the RMSICORESET configuration.
Observation 3: 
· If we assume that the RMSI CORESET is indicated from a SS/PBCH block which is located at higher  frequency position among two consecutive candidate positions for SS/PBCH block transmission, the maximum range of frequency position offset between RMSI CORESET and SS/PBCH block could be defined by sync raster.
· When minimum channel bandwidth is 10MHz, sync raster for 15kHz SCS could be 5775kHz, which is represented by 385REs with 15kHz SCS. Also, when minimum channel bandwidth is 20MHz, sync raster for 30kHz SCS could be 11175kHz, which is represented by 373REs with 30kHz SCS. As a result, for below 6GHz frequency range, at most 9 bit could be required for RE level frequency offset indication.
· When minimum channel bandwidth is 50MHz, sync rater could be 17340kHz for 120kHz SCS, which is represented by 145REs. As a result, for above 6GHz frequency range, at most 8 bits are required for RE level frequency offset indication. If the maximum frequency range of position indication is limited as 128RE, at most 7 bits are required for RE level frequency offset indication.

Proposal 2: 
· For bandwidth configuration of RMSI CORESET, up to two bits are occupied.
· Two bits are used for below 6GHz frequency range, and one bit is used for above 6GHz frequency range.
· The number of PRBs is defined according to the subcarrier spacing indicated by PBCH payload as below:
	Code word
	Configured subcarrier spacing for RMSI

	
	15kHz
	30kHz
	60kHz
	120kHz

	00
	25 (5MHz)
	24 (10MHz)
	66 (50MHz)
	32 (50MHz)

	01
	52 (10MHz)
	38 (15MHz)
	132 (100MHz)
	66 (100MHz)

	10
	79 (15MHz)
	51 (20MHz)
	-
	-

	11
	106 (20MHz)
	106 (40MHz)
	-
	-


Proposal 3: 
· For the configuration of the number of OFDM symbol of single RMSI CORESET, two bits are occupied.
· For single RMSI CORESET, up to three OFDM symbols are used.
· When one OFDM symbol is assigned for single RMSI CORESET, UE assumes that up to two RMSI CORESETs can be used within a slot, and up to two OFDM symbol can used within a slot. For other case, UE assumes that single RMSI CORESET is occupied within a slot.
	Code word
	

	00
	1 (when one OFDM symbol is used for PDCCH within a slot)

	01
	1 (when two OFDM symbols are used for PDCCH within a slot)

	10
	2

	11
	3 


Proposal 4: 
· For the frequency position of RMSI CORESET, the relative RE offset between the frequency position of RMSI CORESET and the frequency position of SS/PBCH block is indicated. The RE offset is defined by the subcarrier spacing of SS/PBCH block.
· The maximum range of relative frequency location between RMSI CORESET and SS/PBCH block is defined by sync raster.
· For frequency location indication, up to 9-bits are occupied for below 6GHz frequency range, and up to 7-bits are occupied for above 6GHz frequency range.
Proposal 5: 
· Monitoring window period is fixed as one value (i.e. 20 ms).
· gNR can transmit RMSI CORESET by alternating even index beam and odd index beam every 20ms.
· Monitoring window duration is configured (i.e. 2 or 4 slots). 
· 1 bit indication is defined in PBCH payload.
· Monitoring window can be overlapped.
· A part of PDCCH (e.g. scrambling sequence, DMRS sequence, etc.) for RMSI is initialized by SS/PBCH block index.
· Monitoring window offset is configured (i.e. 0 or 10 ms). 
· 1 bit indication is defined in PBCH payload.
· Proposal 6: The details of bit filed for RMSI CORESET configuration is as below:
	
	Below 6GHz
	Above 6GHz

	Bandwidth of RMSI CORESET
	2
	1

	OFDM symbol of RMSI CORESET
	2
	2

	Frequency location of RMSI CORESET
	9
	7

	PDCCH Monitoring window
	1
	1

	PDCCH Monitoring duration
	1
	1

	Total
	15
	12
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Appendix A
	Agreements: (RAN1 NRAH#3) [1]
· For rate matching purpose
· For UE specific PDSCH and UE specific CORESET
· If the UE has received no bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the signalling in RMSI 
· If the UE has received a bitmap through RRC signalling, the UE assumes SS/PBCH block transmission according to the bitmap in RRC based signalling 
· For PDSCH carrying RMSI and the corresponding PDCCH CORESET, the UE assumes that no SS block is transmitted in the allocated resources
· Working assumption: For other channels, the UE assumes SS/PBCH block transmission according to the signalling in RMSI
· FFS: Confirm for each channel
· The signalling in RMSI is only for the associated SS/PBCH block
· FFS: Other uses of the signalled SS/PBCH block indication in RMSI and/or RRC

	Agreements: (RAN1 #90bis) [2]
· UE minimum bandwidth in the context of confinement of RMSI and CORESET containing PDCCH scheduling RMSI is defined as the largest bandwidth that all UEs must support regardless of UE capability, which is at least no less than the SS/PBCH bandwidth.
· Bandwidth for RMSI and CORESET containing PDCCH scheduling RMSI supports at least the same bandwidth as SS/PBCH (e.g.,[24 PRBs]).
· Note: The UE minimum bandwidth will be finally determined by RAN4.
· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.
· PDSCH delivering RMSI are confined within the initial active DL BWP
· UE assumes the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI/broadcast OSI is QCLed with the corresponding  SS/PBCH block
· FFS: On the details on the associations between SS blocks and monitoring windows for RMSI CORESETs/broadcast OSI.
· NR supports FDM transmission of QCLed SS/PBCH block and RMSI (CORESET/NR-PDSCH), when
· there is no latency requirement for UE to acquire RMSI if the combined bandwidth for SS/PBCH block and RMSI (CORESET/NR-PDSCH) exceeds the UE capability, and
· the number of RMSI CORESETs to monitor within a slot is 1, and 
· the number of slots of a CORESET corresponding to an SS/PBCH block is 1 within a monitoring window for RMSI CORESET (NR-PDCCH)
· FFS: whether the number of slots of a CORESET corresponding to an SS/PBCH block can be larger than 1
· There is an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically.
· Each window has duration of x consecutive slot(s).
· FFS: x is e.g., 1/2/4
· FFS: whether x is frequency band dependent
· FFS: whether x is configured in PBCH.
· The period, y, of the monitoring window can be the same as or different from the period of the SS/PBCH block burst set.
· FFS: y is e.g., 10/20/40/80/160 ms
· FFS: whether y is frequency band dependent
· FFS: whether y is configured in PBCH
· FFS: whether y is dependent on RMSI TTI
· FFS: whether there is a dependency between the period of the monitoring window and the period of the SS/PBCH block burst set.
· FFS: whether it is allowed to configure the overlapping monitoring windows associated with different SS/PBCH blocks
· FFS: Monitoring window time offset 
· From RAN1’s perspective, the considered values of the RMSI TTI for down-selection are 80ms and 160ms.

	Agreements: (RAN1 #90bis-NR-04) [3]
· (Working assumption) PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set for the same center frequency
· The maximum number of bits for configuration of RMSI CORESET(s) and RMSI timing in PBCH is X bits excluding the subcarrier spacing. 
· X is TBD, and can be chosen to be up to [8] bits.
· Note: RMSI CORESET(s) means the CORESET(s) configured by PBCH
· Configuration of RMSI CORESET(s) should consider at least the following properties: 
· bandwidth (PRBs) 
· frequency position (frequency offset relative to SS/PBCH block) 
· A set of consecutive OFDM symbol indices in a slot corresponding to a single CORESET 
· FFS: signaling details including what is captured in specifications and what is signaled in the MIB
· RMSI timing configuration should consider at least the following properties: 
· RMSI PDCCH monitoring window periodicity y
· RMSI PDCCH monitoring window duration x
· FFS: RMSI PDCCH monitoring window offset
· FFS: The number of RMSI PDCCH monitoring occasions per SSB within the RMSI PDCCH monitoring window periodicity
· FFS: signaling details including what is captured in specifications and what is signaled in the MIB

	Agreements: (RAN1 #90bis-NR-23) [3]
· By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.
· The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.
· FFS the indication of the support of aggregation level 16 in the cell
· FFS: Set of search spaces for OSI, random access, and paging.



Appendix B: Frequency offset indication bit size
· Sync raster
For the case of channel raster of 15kHz or 60kHz, 
SYNC raster = min Channel BW – SS/PBCH block BW+ channel raster 
For the case of channel raster of 100kHz, 
SYNC raster = ⌊(min Channel BW– SS/PBCH block BW+ channel raster)/300kHz⌋×300kHz 

· SCS of SS/PBCH block: 15kHz, Channel raster: 100kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
within 40MHz BW
	# of REs between sync raster (REs)
	Indication bit

	25
	900
	45
	74
	7

	52
	5700
	8
	394
	9



· SCS of SS/PBCH block: 15kHz, Channel raster: 15kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
- 100MHz BW
	# of REs between sync raster (REs)
	Indication bit

	25
	915
	110
	61
	6

	52
	5775
	18
	385
	9



· SCS of SS/PBCH block: 30kHz, Channel raster: 100kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
within 40MHz BW
	# of REs between sync raster (REs)
	Indication bit

	24
	1500
	27
	50
	6



· SCS of SS/PBCH block: 30kHz, Channel raster: 15kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
- 100MHz BW
	# of REs between sync raster (REs)
	Indication bit

	24
	1455
	69
	49
	6

	38
	6495
	16
	217
	8

	51
	11175
	9
	373
	9

	106
	30975
	4
	1033
	11



· SCS of SS/PBCH block: 120kHz, Channel raster: 60kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
- 500MHz BW
	# of REs between sync raster (REs)
	Indication bit

	32
	17340
	29
	145
	8

	66
	66300
	8
	553
	10



· SCS of SS/PBCH block: 240kHz, Channel raster: 60kHz 
	# of RB within min CH BW (RB)
	Sync raster
(kHz)
	# of SS entry
- 500MHz BW
	# of REs between sync raster (REs)
	Indication bit

	33
	37500
	14
	157
	8
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