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1. Introduction
[bookmark: _GoBack]In this document, we discuss how to deliver RMSI, and how to configure CORESET with common search space.

2. Discussion
Initial active DL/UL BWP
In RAN1#90 meeting [1], it was agreed that there is an initial active DL/UL bandwidth part pair to be valid for a UE, and the initial active DL/UL bandwidth part is configured within the UE minimum bandwidth for the given frequency band. 
Within the initial active DL/UL BWP, NR system can operate initial access procedure for SS/PBCH block transmission, system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission). Also, it can be expected that at least RMSI, OSI, Paging, RACH msg.2/4 related downlink control information is transmitted at the CORESET for common search space, and associated downlink shared channel can be assigned within the initial active DL BWP. Furthermore, PRACH preamble and uplink shared channel are configured within the initial active UL BWP.
Proposal 1: 
· Within initial active DL/UL BWP pair, NR system operates initial access procedure for SS/PBCH block transmission, system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission), if UE can operate within the bandwidth of initial active DL/UL BWP.

In NR system, it is not necessity that the bandwidth of the initial active BWP is same with system bandwidth which network is operating. Also, the bandwidth of the initial active BWP could be narrower than system bandwidth. Simply, it can be considered that the bandwidth is wider than carrier minimum bandwidth, but should be not wider than UE minimum bandwidth for the given frequency band. In that sense, at least for the initial active DL BWP, it can be defined that the bandwidth of initial active DL BWP is wider than the bandwidth of SS/PBCH block, and is equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range. For example, for below 6GHz frequency range, carrier minimum bandwidth is defined as 5MHz, and UE minimum bandwidth can be assumed as 20MHz. In this case, the bandwidth of initial active DL BWP can be defined within the range from 5MHz to 20MHz. 
For UL case, the bandwidth of active UL BWP should be wider than the bandwidth of PRACH preamble, and should be equal to or smaller than a certain bandwidth of NR that all UE can support in each frequency range. Also, similar with DL case, it can be considered that the bandwidth of active UL BWP is wider than carrier minimum bandwidth. 
Proposal 2: 
· At least for the initial active DL BWP, it is defined that the bandwidth of initial active DL BWP is wider than the bandwidth of SS/PBCH block, and is equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range. (e.g. For below 6GHz frequency range, the bandwidth of the BWP is from 5MHz to 20MHz)
· Also, for the initial active UL BWP, it is defined that the bandwidth of initial active UL BWP is wider than the bandwidth of PRACH preamble, and is equal to or smaller than a certain bandwidth of NR that all UE can support in each frequency range. 

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 bandwidth. For this procedure, the information for initial active DL BWP (e.g. offset from PRB 0 to SS/PBCH block, maximum number of PRB, etc.) could be configured by PBCH. In order to simplify the indication of relative frequency position, it can be consider that multiple of bandwidth for SS block is candidate position to locate SS block within the bandwidth of initial active DL BWP. For example, if it is assumed that the bandwidth for SS block is 5MHz and bandwidth for initial active DL BWP is 20MHz, four candidate positions to locate SS block within the bandwidth of initial active DL BWP can be defined. Also, it can be assumed that the bandwidth of initial access DL BWP is same with the bandwidth of common CORESET. 





Figure 2. Example of bandwidth configuration

After obtaining the information of initial active DL BWP and CORESET, UE would perform to get system information (i.e. RMSI). In the RMSI, not only RACH configuration but initial active UL BWP related information could be configured. 
Proposal 3: 
· The information for initial active DL BWP (e.g. offset from PRB 0 to SS/PBCH block, maximum number of PRB, etc.) is configured by PBCH.
· It is assumed that the bandwidth of initial access DL BWP is same with the bandwidth of common CORESET.
· The information for initial active UL BWP related information is configured in the RMSI.

In NR, SCS of 15, 30, 60 and 120 kHz are applied for data transmission. So, the numerology for the PDCCH and PDSCH within the initial active DL/UL BWP can be selected among the numerologies defined for data transmission. For below 6GHz frequency range, three numerologies (i.e. 15kHz, 30kHz and 60kHz subcarrier spacing) are defined. Also, for frequency range from 6GHz to 52.6GHz, two numerologies (i.e. 60kHz and 120kHz subcarrier spacing) are used. However, 60kHz SCS is defined for URLLC service at below 6GHz frequency range, so it seems that this SCS could not be suitable for broadcasting channel delivery. In that sense, NR can define that two numerologies (i.e. 15kHz and 30kHz SCS) are used for the purpose of DL/UL common channel transmission at below 6GHz frequency range, and other two numerologies (i.e. 60kHz and 120kHz) are used at above 6GHz frequency range.
Proposal 4: 
· For the initial active DL/UL bandwidth part, two numerologies (i.e. 15kHz and 30kHz SCS) are used at below 6GHz frequency range, and other two numerologies (i.e. 60kHz and 120kHz) are used at above 6GHz frequency range.

CORESET configuration 
· RMSI scheduling information and CORESET information 
Instead of directly indicating scheduling information for RMSI, it is more efficient that network provides CORESET information which includes RMSI scheduling information. In PBCH contents, frequency resource related information (i.e. bandwidth for CORESET and frequency location) can be indicated. In addition, time resource related information (i.e. starting OFDM symbol and time duration (number of OFDM symbol)) could be configured for network resource utilization flexibility. Also, common search space monitoring periodicity, duration and offset could be provided for reduction of UE detection complexity. On the other hand, transmission type (i.e. interleaved or non-interleaved) and REG bundling size could be fixed for CORESET of common search space. Detail parameters or bit size can be followed by the discussion result of DL control channel design.
Proposal 5: 
· CORESET information including frequency resource (i.e. bandwidth, frequency location), time resource (i.e. stating OFDM symbol, time duration), common search space monitoring parameters (i.e. monitoring periodicity, offset, duration) can be defined in PBCH contents. Also, detail parameters or bit sizes can be followed by the discussion result of DL control channel design.

Bit size in PBCH contents
From the above discussion, we summary the parameters defined in PBCH contents.
Proposal 6: 
· In PBCH contents, about 11bits can be designated for indication of numerology, bandwidth, and CORESET information.
	Details
	Bit size

	
	For b6GHz
	For a6GHz

	Reference numerology
	1
	1

	CORESET / Initial active BWP
(Frequency resource – bandwidth, location)
(Time resource – starting OFDM symbol, Duration)
(UE Monitoring Periodicity, offset, duration)
	About [10]
	About [10]



3. Conclusion
In this contribution, we discussed how to deliver RMSI, and how to configure CORESET with common search space. As a conclusion of the discussion, we summarize proposals as follows:
Proposal 1: 
· Within initial active DL/UL BWP pair, NR system operates initial access procedure for SS/PBCH block transmission, system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission), if UE can operate within the bandwidth of initial active DL/UL BWP.
Proposal 2: 
· At least for the initial active DL BWP, it is defined that the bandwidth of initial active DL BWP is wider than the bandwidth of SS/PBCH block, and is equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range. (e.g. For below 6GHz frequency range, the bandwidth of the BWP is from 5MHz to 20MHz)
· Also, for the initial active UL BWP, it is defined that the bandwidth of initial active UL BWP is wider than the bandwidth of PRACH preamble, and is equal to or smaller than a certain bandwidth of NR that all UE can support in each frequency range. 
Proposal 3: 
· The information for initial active DL BWP (e.g. offset from PRB 0 to SS/PBCH block, maximum number of PRB, etc.) is configured by PBCH.
· It is assumed that the bandwidth of initial access DL BWP is same with the bandwidth of common CORESET.
· The information for initial active UL BWP related information is configured in the RMSI.
Proposal 4: 
· For the initial active DL/UL bandwidth part, two numerologies (i.e. 15kHz and 30kHz SCS) are used at below 6GHz frequency range, and other two numerologies (i.e. 60kHz and 120kHz) are used at above 6GHz frequency range.
Proposal 5: 
· CORESET information including frequency resource (i.e. bandwidth, frequency location), time resource (i.e. stating OFDM symbol, time duration), common search space monitoring parameters (i.e. monitoring periodicity, offset, duration) can be defined in PBCH contents. Also, detail parameters or bit sizes can be followed by the discussion result of DL control channel design.
Proposal 6: 
· In PBCH contents, about 11bits can be designated for indication of numerology, bandwidth, and CORESET information.
	Details
	Bit size

	
	For b6GHz
	For a6GHz

	Reference numerology
	1
	1

	CORESET / Initial active BWP
(Frequency resource – bandwidth, location)
(Time resource – starting OFDM symbol, Duration)
(UE Monitoring Periodicity, offset, duration)
	About [10]
	About [10]
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Appendix A
	Agreements: (RAN1#90) [1]
· There is an initial active DL/UL bandwidth part pair to be valid for a UE until the UE is explicitly (re)configured with bandwidth part(s) during or after RRC connection is established
· The initial active DL/UL bandwidth part is confined within the UE minimum bandwidth for the given frequency band
· FFS: details of initial active DL/UL bandwidth part are discussed in initial access agenda
· Support activation/deactivation of DL and UL bandwidth part by explicit indication at least in (FFS: scheduling) DCI
· FFS: In addition, MAC CE based approach is supported
· Support activation/deactivation of DL bandwidth part by means of timer for a UE to switch its active DL bandwidth part to a default DL bandwidth part
· The default DL bandwidth part can be the initial active DL bandwidth part defined above 
· FFS: The default DL bandwidth part can be reconfigured by the network
· FFS: detailed mechanism of timer-based solution (e.g. introducing a new timer or reusing DRX timer)
· FFS: other conditions to switch to default DL bandwidth part

	Agreements: (RAN1#90) [1]
· Discuss further whether NR supports FDM between SS/PBCH block and CORESET/NR-PDSCH
· CORESET is designed at least for TDM

	Agreements: (RAN1#90) [1]
· Common PRB indexing is used at least for DL BWP configuration in RRC connected state
· The reference point is PRB 0, which is common to all the UEs sharing a wideband CC from network perspective, regardless of whether they are NB, CA, or WB UEs. 
· An offset from PRB 0 to the lowest PRB of the SS block accessed by the UE is configured by high layer signaling
· FFS the configuration is by RMSI and/or UE-specific signaling
· The common PRB indexing is for maximum number of PRBs for a given numerology defined in Table 4.3.2-1 in 38.211
· FFS: common PRB indexing for RS generation for UE-specific PDSCH
· FFS: common PRB indexing for UL

	Agreements: (RAN1#90) [1]
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, 
· CORESET for RMSI scheduling and NR-PDSCH for RMSI does not have to be confined within the same BW of corresponding NR-PBCH
· Bandwidth for CORESET and NR-PDSCH for RMSI is confined within the UE minimum bandwidth for the given frequency band

	Agreements: (RAN1#90) [1]
· The single DL numerology to be used at least for RMSI, Msg.2/4 for initial access and broadcasted OSI is informed in NR-PBCH payload
· FFS: numerology to be used for paging, Msg.2/4 for other purposes and on-demand OSI

	Agreements: (RAN1#90) [1]
· For contention-based NR 4-step RA procedure
· SCS for Msg 1 
· configured in the RACH configuration
· SCS for Msg 2
· the same as the numerology of RMSI
· SCS for Msg 3
· configured in the RACH configuration separately from SCS for Msg1
· SCS for Msg 4
· the same as in Msg.2
· For contention-free RA procedure for handover, the SCS for Msg1 and the SCS for Msg2 are provided in the handover command

	Working assumptions: (RAN1#90) [1]
· For slot-based scheduling, the first DMRS position either on 3rd symbol or 4th symbol is configured by [PBCH].
· Maximum time duration of a CORESET is 2 symbols if the first DMRS position of a PDSCH with slot-based scheduling is on 3rd symbol, and is 3 symbols otherwise
· This replaces the past working assumption linking DMRS position to bandwidth X
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