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Introduction
At the previous RAN1 meetings [1] [2] [3], system delivery for NR was discussed and the following agreements were made.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN1 #88bis Agreements:
· NR-PDSCH carrying the remaining minimum system information is scheduled using NR-PDCCH.
· [bookmark: OLE_LINK17][bookmark: OLE_LINK18]NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the remaining minimum system information
· [bookmark: OLE_LINK29][bookmark: OLE_LINK30]FFS if a part of configuration information can be derived by specification
RAN1 #89 Agreements:
· The maximum bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI should be equal to or smaller than a certain DL bandwidth of NR that all UE can support in each frequency range
RAN1 #88bis Agreements:
· Down-select one of SCS options for the remaining minimum system information transmission
· Option 1: PBCH signals the SCS of the remaining minimum system information 
· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information
· FFS whether the SCS refers to the control and/or data channel for remaining minimum system information
· Note: RAN2 has decided to go with option
RAN1 #89 Agreements:
· For frequency location of CORESET for RMSI scheduling and NR-PDSCH for RMSI, RAN1 will select one or more alternative(s) from followings in the next meeting
· Alt. 1: CORESET for RMSI scheduling and NR-PDSCH for RMSI are confined within the BW of one NR-PBCH
· Alt. 2: CORESET for RMSI scheduling is confined within the BW of one NR-PBCH and NR-PDSCH for RMSI is not confined within the BW of one NR-PBCH
· Alt. 3: CORESET for RMSI scheduling and NR-PDSCH for RMSI are not confined within the BW of one NR-PBCH
In this contribution, we discuss the remaining issues on RMSI delivery, including the numerology for RMSI, CORESET and RMSI resources indication and RMSI delivery mechanism.
Discussion 
Numerology for RMSI
Regarding the sub-carrier spacing for RMSI, two options were agreed [1]:
· Option 1: PBCH signals the SCS of the remaining minimum system information 
· Option 2: The same SCS applied in PBCH transmission is used for the transmission of the remaining minimum system information
According to the discussions in RAN1, the numerology of data/control can be different with the default numerology of SS block in each frequency band. It means that data/control and SS block can be TDMed with different numerologies. Considering the minimum bandwidth requirement, it has high probability that the RMSI and SS block will be TDMed. According to the agreement ‘RAN1 will strive to minimize the subcarrier spacing switching point during the initial access and idle mode’ [2], so it is preferred that the subcarrier spacing of RMSI is the same with the reference subcarrier spacing of other general NR-PDCCH and NR-PDSCH for user data.
The subcarrier spacing of RMSI can be provided by NR-PBCH, and it should be the same as that of data/control channel.
Proposal 1: Option 1 should be supported to reduce the switching point during initial access and idle mode. The subcarrier spacing for RMSI should be the same as the reference sub-carrier spacing in the bandwidth part.
Resource indication of CORESET and 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 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 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 2: 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 3: 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. 
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. Different RSMI delivery mechanisms can be still considered depending on the detailed contents of RMSI. If the contents of RMSI are common for all the beams/SS blocks, the whole contents of RMSI are transmitted on each TX beam with beam sweeping manner. However if part of the contents of RMSI is beam-specified, 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. 
[image: 1.jpg]
Figure 1: RMSI delivery mechanism for multi-beam operation
Proposal 4: For multi-beam operation, if the contents of RMSI are common for all beams/SS blocks, the same contents of RSMI can be transmitted on each beam; if the contents of RMSI have beam specified information, the beam specified contents 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: Option 1 should be supported to reduce the switching point during initial access and idle mode. The subcarrier spacing for RMSI should be the same as the reference sub-carrier spacing in the bandwidth part.
Proposal 2: 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 3: 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 4: For multi-beam operation, if the contents of RMSI are common for all beams/SS blocks, the same contents of RSMI can be transmitted on each beam; if the contents of RMSI have beam specified information, the beam specified contents can be transmitted on a subset of beams.
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