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Introduction
In RAN1 #90b Prague, the following was agreed on the remaining details on remaining minimum system information [1]:
	Agreements:
· UE assumes the DMRS of NR-PDCCH transmitted in the CORESET for RMSI and the DMRS of NR-PDSCH for RMSI/broadcast OSI is QCLed with the corresponding  SS/PBCH block
· FFS: On the details on the associations between SS blocks and monitoring windows (if introduced) for RMSI CORESETs/broadcast OSI.

Agreements:
· NR supports FDM transmission of QCLed SS/PBCH block and RMSI (CORESET/NR-PDSCH), when
· there is no latency requirement for UE to acquire RMSI if the combined bandwidth for SS/PBCH block and RMSI (CORESET/NR-PDSCH) exceeds the UE capability, and
· the number of RMSI CORESETs to monitor within a slot is 1, and 
· the number of slots of a CORESET corresponding to an SS/PBCH block is 1 within a monitoring window for RMSI CORESET (NR-PDCCH)
· FFS: whether the number of slots of a CORESET corresponding to an SS/PBCH block can be larger than 1

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. 


The above FFS and detail configuration bits of the RMSI CORESET carried by PBCH should be decided in RAN1#91 as scheduled, however, it seems only 8 bits are left for RMSI CORESET configuration, which is rather challenging.
In addition, the following email discussion agreements after RAN1#90b are also agreed:
· 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 proposal, we will discuss the details on RMSI CORESET configuration in PBCH and try to minimize the bits for frequency, periodicity and monitoring window configuration, while considering some flexibility as well.

Discussion
Details on frequency configuration for RMSI delivery in PBCH
It is agreed that the RMSI CORESET, which may not be confined to monitoring the PDCCH for RMSI only, should be configured by PBCH, however, the payload of PBCH is very limit, and it is estimated that only 8 or less bits can be reserved for RMSI CORESET configuration from frequency allocation, to time domain monitoring information.
It is also possible to configure FDM of SS/PBCH block with the RMSI CORESET to avoid additional beam sweeping and provide some flexibility, however, we do not see the gain if the configuration of the frequency allocation of the CORESET is very flexible. On the other hand, the bits for such configuration may be more than acceptable considering the limited bits.
It is also agreed in email discussion as a working assumption that: PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set for the same center frequency.
Under the above assumption, we observed that frequency hopping of RMSI CORESET should not be supported among SSBs within a SSB burst set in the above FDM case.
In addition, the monitoring window of RMSI CORESET may be quite different between the TDM and FDM case, so it is reasonable to let UE know the multiplexing configuration by PBCH. Also it is not agreed whether one or multiple RMSI COSRET could be configured on the agreed multiple SS/PBCH blocks in a wideband carrier, thus this information should also be configured in PBCH.
Therefore, the frequency resource of RMSI CORESET can be fixed to four possible candidates: RMSI CORESET is FDMed in adjacent above or below to the corresponding SS/PBCH block, TDM case and no RMSI CORESET configured for that SS/PBCH block, as the following table, thus 2bits are enough for frequency configuration. Since multiple SSBs in wideband carrier with one RMSI is not precluded, the indication of no RMSI follows should be included.
	Index
	Frequency locations

	0
	FDM, above the SS/PBCH block

	1
	FDM, below the SS/PBCH block

	2
	TDM

	3
	No RMSI CORESET follows



Proposal 1: Multiplexing of SS/PBCH block with RMSI CORESET should be indicated to UE.
For the bandwidth of the RMSI CORESET, which is also the bandwidth definition of initial active DL bandwidth, it could be fixed according to the frequency band and SCS, or at most two candidates with one additional bit information depending on the payload left.
Details on monitoring window configuration
Half Radio Frame
For TDM case timing configuration, it is rather complex that many candidates locations could be possible on not only the SS located half frame but also the other half frames which may have no SS blocks no matter the period, y, of the monitoring window is the same as or different from the period of the SS/PBCH block burst set the network configured. For example, if the SS/PBCH block burst set periodicity is 20ms and the RMSI CORESET periodicity is also 20ms, then there could be four possible half frame candidates in a SS burst set for UE to monitoring and it is also not precluded that a candidate could be in front of the SS burst set, UE should know the exact half radio frame for that CORESET when the burst set periodicity is equal or more than 10ms. 
Thus the half frame offset, should be introduced. However, we think it makes no sense to configure the CORESET to far away half frame from that of SS/PBCH block. Therefore we suggest that the half frame offset indication should be confined to 2bits to save payloads of PBCH rather than to introduce an extra radio frame offset.
Proposal 2:  Half frame offset indication should be introduced.
Monitoring window and periodicity
[bookmark: _GoBack]For the monitoring period of RMSI PDCCH, once the TTI of RMSI is agreed, the period candidates could be down selected from the values listed in RAN1#90b. Although the monitoring period and periodicity of SS/PBCH block burst set could be independent with each other, however, for a given SS burst set periodicity, such as 160ms, it doesn’t make sense to configure a 10ms monitoring period. Thus each SS block periodicity could be fixed with some candidate RMSI PDCCH periodicities, where can be a look up table for payload saving if the down selection is difficult to make, otherwise, 2bits is enough for the period configuration.
For monitoring window x, a fixed window duration could be frequency band dependent since the SS blocks composition does so. However, it is more flexible to configure several candidates in PBCH, e.g., 1/2/4 slots from the network point of view since the PBCH contents, except the SSB index, should be the same for all SS/PBCH blocks within an SSB burst set, which is supported by most companies.
Others
Given the above necessary configuration bits, it seems the size of the RMSI CORESET have to be fixed on a given carrier band, however, we are open to whether it could be configurable if there are remain bits.
In addition, consider the payload limitation in PBCH, the monitoring window configuration should not be affected by the agreements for other CORESET/PDCCH monitoring discussion.

Conclusions
In this contribution, we have some discussions and proposals on the configuration for RMSI delivery in PBCH, as the following:
Proposal 1: Multiplexing of SS/PBCH block with RMSI CORESET should be indicated to UE.
Proposal 2:  Half frame offset indication should be introduced.
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