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

2. Discussion
UE Channel bandwidth
In RAN4, UE channel bandwidth is defined as the RF bandwidth supporting a single NR RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. At least for initial cell selection, UE should support the UE channel bandwidth set of {5MHz, 10MHz, [40MHz]} for below 6GHz and {50MHz} for above 6GHz in order to receive at least SS/PBCH block(s) which are transmitted within gNB minimum channel bandwidth. Also, considering on LTE UE who should mandatorily support up to 20MHz bandwidth, NR UE could mandatorily implement UE channel bandwidth of at least up to 20MHz for below 6GHz. In this aspect, for below 6GHz frequency range, NR can be design initial active bandwidth base on the assumption that UE mandatory channel bandwidth set is {5MHz, 10MHz, 15MHz, 20MHz}. Also, if it is decided that gNB minimum channel bandwidth is 40MHz for frequency range from 4.4GHz to 4.99GHz, UE should mandatorily implement up to 40MHz bandwidth.
Proposal 1: 
· UE should mandatorily implement at least the UE channel bandwidth set of {5MHz, 10MHz, 15MHz, 20MHz} for below 6GHz frequency range, and the UE channel bandwidth set of {5MHz, 10MHz, 15MHz, 20MHz, 25MHz, 40MHz, 50MHz} for above 6GHz frequency range. 
· If it is decided that gNB minimum channel bandwidth is 40MHz for frequency range from 4.4GHz to 4.99GHz, UE should mandatorily implement up to 40MHz bandwidth.

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. We can say that UE minimum bandwidth is the maximum of mandatorily implemented UE channel bandwidth (max MI UE CBW).
Within the initial active DL/UL BWP, NR system can operate initial access procedure for 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. The initial active DL BWP should be confined within the max MI UE CBW. Also, in order to escape UE RF retuning to detect SS/PBCH block out of the max MI UE CBW, both SS/PBCH block and initial active DL BWP should be multiplexed within the max MI UE CBW.
Furthermore, PRACH preamble should be confined within the max MI UE CBW, and uplink shared channel are configured within the initial active UL BWP.
Proposal 2: 
· Within initial active DL/UL BWP pair, NR system operates initial access procedure for system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission).
· [bookmark: _GoBack]The initial active DL BWP should be confined within the maximum of mandatorily implemented UE channel bandwidth (max MI UE CBW). Also, in order to escape UE RF retuning to detect SS/PBCH block out of the max MI UE CBW, both SS/PBCH block and initial active DL BWP should be multiplexed within the max MI UE CBW.

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, the 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. 
In RAN1 NR#3 meeting [2], 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. 





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, the 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. In RAN4, it was agreed that 15kHz and 30kHz SCS for data is mandatorily supported for below 6GHz frequency range, and 60kHz and 120kHz SCS for data is mandatorily supported for above 6GHz frequency range. 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, SCS level offset) 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, SCS level offset), 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, SCS level offset)
(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: 
· UE should mandatorily implement at least the UE channel bandwidth set of {5MHz, 10MHz, 15MHz, 20MHz} for below 6GHz frequency range, and the UE channel bandwidth set of {5MHz, 10MHz, 15MHz, 20MHz, 25MHz, 40MHz, 50MHz} for above 6GHz frequency range. 
· If it is decided that gNB minimum channel bandwidth is 40MHz for frequency range from 4.4GHz to 4.99GHz, UE should mandatorily implement up to 40MHz bandwidth.
Proposal 2: 
· Within initial active DL/UL BWP pair, NR system operates initial access procedure for system information delivery, RACH procedure (i.e. Msg1, Msg2, Msg3 and Msg4 transmission).
· The initial active DL BWP should be confined within the maximum of mandatorily implemented UE channel bandwidth (max MI UE CBW). Also, in order to escape UE RF retuning to detect SS/PBCH block out of the max MI UE CBW, both SS/PBCH block and initial active DL BWP should be multiplexed within the max MI UE CBW.
Proposal 3: 
· The information for initial active DL BWP (e.g. offset from PRB 0 to SS/PBCH block, the 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, SCS level offset), 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, SCS level offset)
(Time resource – starting OFDM symbol, Duration)
(UE Monitoring Periodicity, offset, duration)
	About [10]
	About [10]
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Appendix A
Agreements: RAN1 NR#3 (2017.09) [2]
· The entire SS/PBCH block can offset from the resource block grid
· Indicate the offset of the SS/PBCH block in the BCH
· Offset is in the number of subcarriers of the SS/PBCH block numerology
Agreements: RAN1 NR#3 (2017.09) [2]
· NR supports both slot based PDCCH and PDSCH, and non-slot based PDSCH transmissions for RMSI/broadcast OSI delivery
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the RMSI/broadcast OSI PDSCH is supported
· FFS the handling of PDCCH for non-slot based transmissions
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