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Introduction
In the RAN1#90bis meeting, some details on remaining minimum system information (RMSI) were discussed widely and deeply. Several agreements, proposals and working assumption related to the QCL’ed relationship between RMSI and corresponding SS/PBCH block (SSB) and the association of RMSI PDCCH monitoring window with SSB are shown as following with some details need further consideration [1][2]:
Agreements: 
· UE minimum bandwidth in the context of confinement of RMSI and CORESET containing PDCCH scheduling RMSI is defined as the largest bandwidth that all UEs must support regardless of UE capability, which is at least no less than the SS/PBCH bandwidth.
· Bandwidth for RMSI and CORESET containing PDCCH scheduling RMSI supports at least the same bandwidth as SS/PBCH (e.g.,[24 PRBs]).
Agreements:
· There is an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically.
· Each window has duration of x consecutive slot(s).
· FFS: x is e.g., 1/2/4
· FFS: whether x is frequency band dependent
· FFS: whether x is configured in PBCH.
· The period, y, of the monitoring window can be the same as or different from the period of the SS/PBCH block burst set.
· FFS: y is e.g., 10/20/40/80/160 ms
· FFS: whether y is frequency band dependent
· FFS: whether y is configured in PBCH
· FFS: whether y is dependent on RMSI TTI
· FFS: whether there is a dependency between the period of the monitoring window and the period of the SS/PBCH block burst set.
· FFS: whether it is allowed to configure the overlapping monitoring windows associated with different SS/PBCH blocks
· FFS: Monitoring window time offset 
· From RAN1’s perspective, the considered values of the RMSI TTI for down-selection are 80ms and 160ms.
Proposals:
· The maximum number of bits for CORESET and RMSI timing configuration in PBCH is 8 bits excluding the subcarrier spacing.
· (Working assumption) PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burset set for the same center frequency 
· CORESET and RMSI configuration should consider the following properties:
· bandwidth (PRBs)
· frequency position (frequency offset relative to SS/PBCH block)
· A set of OFDM symbol indices in a slot corresponding to a CORESET
· CORESET transmission periodicity
· Note that this CORESET may also carry control scheduling other channels
· RMSI timing configuration (including CORESET monitoring window periodicity)
In this contribution, we focus on further discussion on acquisition of RMSI related information based on beam sweeping transmission of SSB in NR system. 
Discussion on RMSI PDCCH monitoring window
As agreed in previous meetings, a single set of possible SSBs time locations is specified for each frequency band and the maximum number of SSBs within an SS burst set is up to 64 for the band from 6 GHz to 52.6 GHz. From each SSB index which associated with a beam, UE can identify at least the exact time domain information such as OFDM symbol/slot index within 5 ms SS burst set duration or within a half radio frame, and then the boundary of system frames. It was also agreed that in RAN1#88b, NR-PDSCH for RMSI is scheduled with NR-PDCCH and the scheduling information of the corresponding NR-PDCCH is carried in NR-PBCH. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Further, as agreements mentioned above, UE can assume the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI is QCLed with the corresponding SSB. In another word, during the initial access, the beam-sweeping based multi-beam transmission of SSB is supported and QCLed with its associated NR-PDCCH in OFDM symbol(s) corresponding to CORESETs for RMSI in the spatial parameters, which could greatly facilitates the blind detection on NR-PDCCH of UE by reusing the same beam pair link for SSB detection. According to previous agreements, the numerologies of RMSI CORESET and SSB can be different to adapt to different deployment scenarios. While NR-PDCCH transmitted in the CORESET for RMSI and NR-PDSCH carrying RMSI should use same numerology, and initial active DL bandwidth part is the same as frequency location and bandwidth of RMSI CORESET. PDSCH delivering RMSI are confined within the initial active DL bandwidth part. So, for wide system bandwidth, the transmission of RMSI CORESET in FDM manner with corresponding SSB is preferred to save overhead and avoid another round beam-sweeping for searching CORESET. On the contrary, for the case with small system bandwidth (e.g. the same bandwidth as SS/PBCH [24 PRBs]), TDM manner should be the only choice. The FDM and TDM configurations between RMSI CORESET and SSB are depicted in following figures taking same numerology of CORESET and SSB for example:


Fig.1 TDM configuration between RMSI CORESET and SSB


Fig.2 FDM configuration between RMSI CORESET and SSB
The configuration of RMSI CORESET has been discussed in many companies’ contributions of previous meetings with respect to different deployment parameters such as UE minimum bandwidth, frequency band, system bandwidth, numerologies of CORESET and SSB. According to different combinations of SSB SCS and RMSI CORESET SCS, some possible RMSI CORESET configurations have been proposed. Based on these considerations, it can be found that regardless FDM manner, TDM manner or the combination of FDM and TDM is employed for the RMSI CORESET and SSB multiplexing, one to four consecutive OFDM symbols are used for a RMSI CORESET within the span of one slot. Without obvious necessity for UE to read other RMSI information than the one which is associated with corresponding SSB, there should be a one-to-one mapping relationship between RMSI CORESET and associated SSB. Namely, multiple CORESETs in PBCH should not be supported due to additional signalling and complexity. With the working assumption in RAN1#90bis, PBCH contents, except the SSB index, should be the same for all SSBs within an SSB burst set for the same centre frequency, it is natural for UE to assume that all RMSI CORESETs associated with SSB within an SSB burst set for the same centre frequency should be provided with same physical characteristics such as slot timing, the number and position of OFDM symbols and frequency resources.
From the DL numerology indicator in PBCH content, UE can be informed whether the numerology of RMSI CORESET is identical to that of SSB or not. In time-domain, the location of the RMSI CORESET can be associated with the time-domain location of the QCLed SSB. Further, because potential time-domain locations for multiple SSB within a slot were defined in agreements, so the time-domain position of CORESET for RMSI can be predefined or derived implicitly according to the location of SSB. It is also should be considered to defined the RMSI PDCCH monitoring window. Based on the above discussion, we have 
Proposal 1: For an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically, each window should has predefined fixed duration of one slot.
Because SSB burst set periodicity can be varied from 5ms to 160ms as agreed in previous meeting to meet the different deployment requirements. Obviously, there should be different corresponding candidates for RMSI periodicity, and consequently different RMSI transmission intervals to support soft combining of RMSI information. With respect to the considered values of the RMSI TTI for down-selection are 80ms and 160ms as agreed in RAN1#90bis, RMSI transmission interval could be 20/40/80ms. In some cases, compared with the SS burst set periodicity, RMSI periodicity is much longer, even the RMSI transmission interval is much longer than SSB burst set interval. So, similar to the situation of actually transmitted SSB in an SSB burst set, RMSI scheduling information associated with the CORESET may be not actually transmitted during some SSB burst set intervals. As a result, RMSI CORESET monitoring occasion should be configured to UE to avoid invalid PDCCH blind detection and save power consumption. Namely, for the flexibility of gNB to arrange the RMSI scheduling information among all possible time position within RMSI periodicity, the configuration of periodicity and transmission interval of RMSI should be provided in the content of PBCH. In addition, if the boundary of SSB burst set periodicity is not aligned with that of RMSI transmission interval, the time offset of RMSI PDCCH monitoring window also should be included in PBCH. In order to reduce the overhead of MIB for configuration of RMSI CORESET, all information can be jointly coded in the form of combination.
Proposal 2: The periodicity of the RMSI PDCCH monitoring window should be configured in PBCH with respect to RMSI TTI.
Conclusion
In this contribution, we discuss remaining details on remaining minimum system information delivery. The following proposals are made: 
Proposal 1: For an RMSI PDCCH monitoring window associated with an SS/PBCH block, which recurs periodically, each window should has predefined fixed duration of one slot.
Proposal 2: The periodicity of the RMSI PDCCH monitoring window should be configured in PBCH with respect to RMSI TTI.
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