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1. Introduction
In RAN1 90 meeting, some agreements about RMSI are reached [1]:

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
In RAN1 90 bis meeting, further agreements about RMSI are reached [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 and CORESET containing PDCCH scheduling RMSI supports at least the same bandwidth as SS/PBCH (e.g.,[24 PRBs]).

· Note: The UE minimum bandwidth will be finally determined by RAN4.

· LS to RAN4 – Ren Da (CATT) (R1-1718915), which is endorsed with final LS in R1-1719039, with the following update:

· By updating the action to “RAN1 respectfully asks RAN4 whether RAN4 sees any issues with the above agreements, and if so, to provide guidance accordingly”. 

Agreements:

· The initial active DL BWP is defined as frequency location and bandwidth of RMSI CORESET and numerology of RMSI.

· PDSCH delievering RMSI are confined within the initial active DL BWP
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.
In this paper, we will discuss the issue that how the RMSI is delivered. 
2. Discussion
For wideband operation, it was agreed that SS/PBCH blocks may be transmitted in one or more BWPs. The CORESET information for RMSI is carried in PBCH. For the association between SS block and RMSI, there are following options:  

· Option 1: One-to-one association between one SS/PBCH block and one RMSI

· Option 2: Many-to-one association between multiple SS/PBCH blocks and one RMSI

· Option 3: One-to-many association between one SS/PBCH block and multiple RMSIs

The RMSI carries essential system information for idle UE to access network. Almost all of the information in RMSI is common for a wideband carrier. Option 1 is straightforward, and can be a baseline. But the one-to-one association will have relatively higher overhead of RMSI, especially if the number of SS block in a wideband carrier is large. Option 2 is also preferred for RMSI overhead reduction in case of wideband operation. 

Proposal 1: Many-to-one association between multiple SS/PBCH blocks and one RMSI is supported for wideband operation.
For wideband carrier, if multiple SS/PBCH blocks are associated with one RMSI, the CORESET in PBCH of multiple SS block should indicate one CORESET for RMSI. The CORESET information includes frequency offset, which indicates the frequency location of CORSET related to the SS block. If we want to share the same RMSI among more multiple SS blocks, the frequency offset indication in CORESET should have larger granularity to enable larger frequency range indication. Otherwise, the less gain can be obtained on RMSI overhead reduction. 
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Figure Many-to-one association between multiple SS/PBCH blocks and one RMSI
Proposal 2: RMSI CORESET indication in PBCH should support sufficient RMSI frequency offset granularity.
The RMSI CORESET information in PBCH may not be associated with a RMSI in the following cases:

· The frequency offset between RMSI CORESET and SS block is beyond the range of CORESET indication in PBCH

· There is no RMSI associated with the SS block
If UE detects a SS block without associated RMSI, network should indicate UE other SS block with associated RMSI. Otherwise, UE has to blindly detect another SS block with associated RMSI for RMSI acquisition. This issued is discussed in our companion contribution [3]. 
Regarding the RMSI PDCCH monitoring window, it is most beneficial that the blind detection efforts on the UE side can be minimized. On the other hand, it is not so clear that if the NW can get sufficient benefits from the flexibility of UE blind detection windows. Thus, it is reasonable to propose that:
Proposal 3: There shall be no RMSI PDCCH blind detection window, i.e, x=1

In our understanding, the period of RMSI PDCCH monitoring window should not couple with the SS/PBCH block burst set. The purpose of RMSI PDCCH monitoring window is to detect the RMSI. In this sense, it is most reasonable to suggest that the period of RMSI PDCCH monitoring window shall be dependent on RMSI TTI.
Proposal 4: The period of RMSI PDCCH monitoring window shall be dependent on RMSI TTI 
3. Conclusions
In this paper, we discuss how to deliver the RMSI with following proposals:
Proposal 1: The bandwidth for CORESET for RMSI scheduling and NR-PDSCH for RMSI is either confined within the same bandwidth of NR-PBCH or has fixed frequency relation to the bandwidth of NR-PBCH.  
Proposal 2: 1 bit in NR-PBCH to indicate whether CORESET for RMSI scheduling and NR-PDSCH for RMSI is confined within the same BW of corresponding NR-PBCH.
Proposal 3: There shall be no RMSI PDCCH blind detection window, i.e, x=1

Proposal 4: The period of RMSI PDCCH monitoring window shall be dependent on RMSI TTI
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