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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
At RAN1 #88bis and #89, the following regarding to NR RMSI delivery were agreed [1][2] :
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
[bookmark: _Ref129681832]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 #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, the RMSI delivery mechanism including the CORESET configuration is discussed. 
RMSI transmission
Configuration for RMSI 
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK42][bookmark: OLE_LINK43]At RAN1 #88bis, it was agreed that NR-PBCH provides configuration information for the NR-PDCCH scheduling the NR-PDSCH carrying the RMSI. To overcome the possible beam link pair blockage in multi-beam deployment, beam sweeping should be supported at least for NR-PDCCH scheduling the RMSI. The possibility of multiplexing the NR-PDCCH for RMSI with the SS block should also be allowed such that another round of beam sweeping can be avoided.
[bookmark: _GoBack]It was agreed that 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. It is obvious that the DL bandwidth of NR that all UE can support cannot be larger than the minimum UE Rx bandwidth. Hence the minimum UE Rx bandwidth is the maximum possible bandwidth for CORESET for RMSI scheduling and NR-PDSCH carrying RMSI since RMSI is intended for all UEs within the network including RRC_IDLE UEs. As also proposed in [3] SS block, CORESET for RMSI scheduling and NR-PDSCH carrying RMSI confined within a certain DL bandwidth that should be equal or smaller than the minimum UE receive bandwidth. 
Moreover, to achieve frequency diversity, it is preferred that the NR-PDCCH scheduling the RMSI is transmitted in a distributed manner over frequency. In addition, the existence of this DCI depends on the transmission of RMSI. Based on these design principles, the CORESET configuration for RMSI at least include the following parameters: 
· [bookmark: OLE_LINK16][bookmark: OLE_LINK19]Frequency location of CORESET(s), REG bundle information (i.e. CORESET size in frequency) 
· [bookmark: OLE_LINK28][bookmark: OLE_LINK31]Time occasion of CORESET(s) including time location information etc. 
· Periodicity of CORESET(s), e.g. equal to RMSI periodicity
[bookmark: OLE_LINK35][bookmark: OLE_LINK36]In principle, the configuration information for the RMSI reception should not complicate NR-PBCH design. The flexibility for the NR-PDCCH transmission can be limited in order to keep the payload size for NR-PBCH to be small. As an alternative, part of configuration information should be derived by specification. For example, the frequency location of the CORESET(s) can be limited to a few predefined frequency patterns. The predefined frequency patterns can include the comb number, comb interval etc. within the configured bandwidth. Note that the configured bandwidth will be equal or smaller than the minimum UE receive bandwidth which can be indicated in PBCH. An example can be found in following figure 1, comb 2 is assumed for 5MHz CORESET bandwidth and comb 4 is assumed for 20MHz CORESET bandwidth.  
                 [image: C:\Users\l00380977\AppData\Roaming\eSpace_Desktop\UserData\l00380977\imagefiles\EF7EE61B-A322-4877-8F5A-6CA493D0EEDF.png]
                      Figure 1 Predefined frequency patterns for different CORESET bandwidth
In addition, it should be possible to configure the time occasion of CORESET(s) for RMSI in the same slot with possible SS block positions within a SS burst set. In case the CORESET for RMSI and SS block are FDMed, the COREST for RMSI configured in SS block i can just locate in the same time locations as SS block i. Thereby, the configuration for time occasion of CORESET(s) for RMSI can be derived by specification. In addition, if the periodicity is predefined for RMSI same as SIB1 in LTE, then the periodicity of CORESET for RMSI can also be directly derived by this RMSI periodicity. Thereby, the configuration of periodicity for CORESET for RMSI is also not needed. More details can be found in our companion contribution [4]. 
Based on the above discussions, we have the following proposal for RMSI transmission. 
Proposal 1: The CORESET for RMSI scheduling and NR-PDSCH carrying RMSI are confined within a DL band that is equal or smaller than the minimum UE receive bandwidth.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47][bookmark: OLE_LINK57][bookmark: OLE_LINK58]Proposal 2: The CORESET configuration for RMSI includes at least the following parameters
· Frequency location of CORESET(s), REG bundle information (i.e. CORESET size in frequency) 
· Time occasion of CORESET(s) including time location information etc. 
· Periodicity of CORESET(s), e.g. equal to RMSI periodicity
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Numerology for RMSI 
The following was agreed regarding to numerology for RMSI
· For RMSI, the same subcarrier spacing is used for data and control channels
· RAN1 will strive to minimize the subcarrier spacing switching point during the initial access and idle mode
· FFS: Whether the subcarrier spacing of data and control channel is the same between RMSI and paging
To simplify the network operation as well as enable FDM with SS blocks, the numerology for RMSI is proposed to be the same as other broadcast channels. The other alternative is to allow signaling the numerology of RMSI in PBCH. This option would require all UEs supporting all numerologies for RMSI which may not be necessary. Hence we propose the numerology for RMSI is same as PBCH.
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Proposal 3: The numerology for RMSI is same as PBCH.
In [5], the single frequency network (SFN) transmission for RMSI from multiple cells or multiple TRPs was proposed to improve the cell coverage. In general, this can be supported by configuring the same NR cell ID for these TRPs conveying the RMSI and the DMRS sequence and scrambling for RMSI can be performed based the NR Cell ID and SI-RNTI. 

Conclusion
In this contribution, the RMSI delivery and the CORESET configuration for RMSI are discussed. The proposals in this paper are summarized as follows:
Proposal 1: The CORESET for RMSI scheduling and NR-PDSCH carrying RMSI are confined within a DL band that is equal or smaller than the minimum UE receive bandwidth.
Proposal 2: The CORESET configuration for RMSI includes at least the following parameters
· Frequency location of CORESET(s), REG bundle information (i.e. CORESET size in frequency) 
· Time occasion of CORESET(s) including time location information etc. 
· Periodicity of CORESET(s), e.g. equal to RMSI periodicity
Proposal 3: The numerology for RMSI is same as PBCH.
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