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Introduction
This is a revision of R1-1712684.
At the previous RAN1 meetings [4], system delivery for NR was discussed and the following agreements were made.
Agreements:
· 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:
· 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:
· Discuss further whether NR supports FDM between SS/PBCH block and CORESET/NR-PDSCH
· CORESET is designed at least for TDM
Agreements:
· 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:
· UE computes pathloss based on ”SS block transmit power” and SS block RSRP
· At least one ”SS block transmist power” value is indicated to UE in RMSI
· FFS: whether and how to support multiple values
· Note: different SS blocks in an SS burst set can be transmitted with different power and/or with different Tx beamforming gain at least as NW implementation

In this contribution, we discuss the remaining issues on RMSI delivery, including CORESET and RMSI resources indication and multiplexing between SS blocks and CORESET/NR_PDSCH for RMSI.
Discussion 
Resource indication of CORESET and PDSCH for RMSI
According to the agreement in 3GPP RAN1 [1], NR-PDSCH carrying the RMSI should be scheduled by NR-PDCCH and the location of NR-PDCCH should be provided in NR-PBCH. The discussion about the contents of PBCH is still ongoing; there is still an argument about whether the system bandwidth can be transmitted in NR-PBCH. The method for CORESET resources indication can be different depending on whether the system bandwidth is transmitted in NR-PBCH. If the system bandwidth is not transmitted in NR-PBCH, the NR-PBCH can provide the relative offset of CORESET in the frequency domain with respect to the NR-PBCH. If the system bandwidth information is transmitted in NR-PBCH, the NR-PBCH can provide the absolute location of CORESET in the frequency domain.
The resources indication of PDSCH carrying RMSI which is carried by NR-PDCCH can be also different depending on whether the system bandwidth information is available before the PDSCH decoding. If the system bandwidth information is not transmitted in NR-PBCH, the scheduling information of PDSCH carrying RMSI can also be indicated in an offset manner, e.g., the frequency offset with respect to the CORESET or SS block. Another option is that the system bandwidth information can be carried in common PDCCH, and the absolute frequency location of PDSCH carrying RMSI can be indicated.
Proposal 1: If the system bandwidth is not transmitted in NR-PBCH, the frequency location of CORESET can be indicated in relative offset with respect to the NR-PBCH, otherwise it can be indicated with absolute frequency location.
Proposal 2: The frequency resource allocation for PDSCH carrying RMSI can be indicated in relative offset respect to CORESET or NR-PBCH if the system bandwidth is not available before PDSCH decoding. Otherwise if the system bandwidth information is carried by NR-PBCH or common PDCCH, it can be indicated with absolute frequency location. 
Multiplexing between SS/PBCH block and CORESET/NR-PDSCH for RMSI
According to the agreements in RAN1#90[4], CORESET is designed at least TDM with SS/PBCH block. FDM between SS/PBCH block and CORESET/NR_PDSCH for RMSI should be further studied. Whether support FDM between SS block and CORESET/NR_PDSCH for RSMI depends on the UE minimum bandwidth. RAN4 has agreed that the UE channel bandwidth, minimum channel bandwidth and SS block sub-carrier spacing as in the Appendix. 
FDM scheme can avoid another round beam sweeping for RMSI delivery. However according to the agreements the RMSI should be transmitted in the active initial bandwidth part which is confined within the UE minimum bandwidth for the given frequency band.
According to the current agreements in RAN4, FDM scheme can be achieved in some bands.  E.g. for 4.4-4.99 GHz, the UE minimum bandwidth is 40 MHz and SS SCS is 30 kHz, the bandwidth of SS block is 8.64MHz. The remaining bandwidth for CORESET/PDSCH for RMSI is enough to achieve FDM between SS block and RMSI. 

Proposal 3: To avoid another round of beam sweeping for RMSI, FDM between SS block and CORESET/PDSCH for RMSI should be supported if the BW allows.
RMSI delivery mechanism for multi-beam operation
In NR multi-beam operation, system information including MIB, RMSI and OSI should be transmitted with beam sweeping manner to ensure the receiving quality and coverage of the cell. The contents of RMSI have not been decided yet. According to previous meeting agreements on PRACH, the configurations for PRACH resources should be common among beams/SS blocks. 
In last meeting different TX power for each SS block has been proposed. The detailed usage of different TX power of SS block for beam management is in our contribution [5].The tradeoff between signaling overhead and flexibility of configuration should be considered. As in LTE, there are more than 100 power levels for CRS and 7 bits can be used to indicate the power of CRS. However in NR there are maximum 64 SS blocks. The signaling overhead will be very huge if configurations of the power level for each SS blocks are transmitted in RMSI.
If part of the contents of RMSI is beam-specified such as the transmit power for each SS block, on each TX beam gNB can only transmit the cell-specified contents and some beam-specified contents. This solution can provide the configuration flexibility, because it can relax the payload limitation in RMSI. As shown in Figure 1, the sliding-window type transmission can be considered to transmit the RMSI. In each beam, the RMSI carries beam specific information for itself as well as nearby beams.  Compared with transmitting beam specific information for all the beams, it reduces the payload size of RMSI transmitted on each TX beam. Even after a UE moves out of the previous SS block beam coverage, it is unnecessary for this UE to receive the RSMI again. 
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Figure 1: RMSI delivery mechanism for multi-beam operation
Proposal 4: The beam specified contents in RMSI such as transmit power of the SS block can be transmitted on a subset of beams.
Conclusions
In this contribution, we provide our views on RMSI delivery and the following proposals are made:
Proposal 1: If the system bandwidth is not transmitted in NR-PBCH, the frequency location of CORESET can be indicated in relative offset with respect to the NR-PBCH, otherwise it can be indicated with absolute frequency location.
Proposal 2: The frequency resource allocation for PDSCH carrying RMSI can be indicated in relative offset respect to CORESET or NR-PBCH if the system bandwidth is not available before PDSCH decoding. Otherwise if the system bandwidth information is carried by NR-PBCH or common PDCCH, it can be indicated with absolute frequency location. 
Proposal 3: To avoid another round of beam sweeping for RMSI, FDM between SS block and CORESET/PDSCH for RMSI should be supported if the BW allows.
Proposal 4: The beam specified contents in RMSI such as transmit power of the SS block can be transmitted on a subset of beams.
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Appendix 
UE channel bandwidth
UE channel bandwidth for each band were agreed in [R4-1706982]
· Supported channel bandwidth for UE should be decided in a band specific manner
· Channel bandwidths in the following should be supported for UE
· Orange color means CBW candidate with square bracket 
· For LTE reframing bands
[image: ]
· For New NR bands below 6GHz
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· NR bands for 24GHz -52.6GHz
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· Square bracket should be removed regardless of data channel SCS from the following channel bandwidths:
· 40MHz for 3.3-4.2 GHz and 4.4-4.99 GHz bands
· 200MHz for 24.25-29.5 GHz and 37-40 GHz
Minimum channel band width and SS block SCS
The candidates of minimum channel bandwidth and SS block subcarrier spacing were agreed in the discussion on [R4-1708085] 

	Sub 6 NR Bands
	Minimum Channel bandwidth
	SS block sub-carrier spacing 

	1
	5 MHz
	15 kHz 

	3
	5 MHz
	15 kHz

	5
	10MHz / 5MHz
	[30 kHz/15kHz]

	7
	5 MHz
	15 kHz

	8
	5 MHz
	15 kHz

	20
	5 MHz
	15 kHz

	28
	5 MHz
	15 kHz

	41
	10MHz
	30 kHz

	66
	5 MHz / 10MHz
	[15 kHz/30kHz]

	70
	5 MHz
	15 kHz

	71
	5 MHz
	15 kHz

	1.427-1.518 GHz
	5 MHz
	15 kHz

	3.3 – 3.8 GHz
	10 MHz
	[15 kHz/30kHz]

	3.3 - 4.2 GHz
	10 MHz
	[15 kHz/30kHz]

	4.4 - 4.99 GHz
	[40 MHz]
	30 kHz



	mmWave Bands
	Minimum Channel bandwidth
	SS block sub-carrier spacing 

	24.25 - 27.5 GHz
	50 MHz
	120 kHz /240kHz

	26.5 – 29.5GHz
	50 MHz
	120 kHz /240kHz

	31.8 – 33.4 GHz
	50 MHz
	120 kHz /240kHz

	37 – 40 GHz
	50 MHz
	120 kHz/240kHz
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