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1. Introduction
In this contribution, we discuss delivery mechanisms for the remaining minimum system information (RMSI0. Specifically, we focus on scheduling information needed for the RMSI and how the scheduling information would be conveyed. 

2. Scheduling Methods for RMSI
The scheduling methods for RMSI can be classified into two groups:
Option 1) Single step approach: PBCH directly signals the resource allocation and transmission information for RMSI (single step approach)
Option 2) Two step approach: PBCH carries the allocation of PDCCH or some form of information on how to find the PDCCH, which carries the resource allocation and transmission information for the PDSCH.
The following are the discussion aspects for the single step and two step approaches.

Single step approach
	In the single step approach, the NR PBCH contains all the necessary information for decoding RMSI. This includes start and end OFDM symbol indication within a slot, frequency allocation information, slot information, transmission scheme indication (if multiple transmit scheme are available), potential information on the payload size of RMSI. Other scheduling information such as MCS, is not needed as RMSI transmission can be limited to QPSK. 
To provide full flexibility for the start and end OFDM symbols for the RMSI allocation, we would be 7 bits (approximately 90 start/end combination values). If there are additional restrictions such as minimum number of OFDM symbols the RMSI must span, OFDM symbols that RMSI cannot be transmitted on (e.g. first few OFDM symbols), the number of bits required can be compressed further down to 5 ~ 6 bits.
The slot position of the RMSI (K0 value in case of PDCCH and PDSCH relationship) may need to be variable. This is because the slot containing the NR PBCH may not have sufficient number of REs to transmit the RMSI in the same slot. Therefore, some indication of the slot position may be needed. This can be done using a slot offset indication. The slot offset between the RMSI and PBCH can be limited to few values, e.g. {-1, 0, +1, +2}, and be signaled using 1 or 2 bits. 
Assuming full flexibility of the RMSI frequency allocation and assuming always a continuous PRB allocation, the frequency allocation signaling requires up to 17 bits total. This can be provide flexible scheduling in any of the 500 PRBs that can exist for NR. Of course, in case the NR PBCH does not contain information of the relative frequency position of the SS block with respect to the center of the system bandwidth, the frequency allocation information must be relative to the SS block frequency position. In most cases, the frequency allocation can be limited and number of bits for signaling can be compressed down to a lower value. If we assume some ~50% reduction in number of bits required, the frequency component of the RMSI would still require ~9 bits.
Subcarrier spacing of the SS block and the PDSCH may not be the same. Because the RMSI was agreed to use the PDSCH for transmitting the contents, RMSI transmission should follow the subcarrier spacing of the PDSCH. This may require few additional bits (i.e. 2 ~ 3 bits) to indicate the subcarrier spacing of the PDSCH carrying the RMSI.
Transmission scheme 2 for PDSCH is being currently discussed in 3GPP. In the case there are two transmission scheme supported for TS2, NR would need to down-select a transmission scheme for RMSI or have some form of signaling for the transmission scheme used for RMSI.

Two step approach
In the two step approach, the NR PBCH only contain some essential information to find the PDCCH which in turn schedules the PDSCH that carries the RMSI. If the receiver has to perform some form of blind detection of the PDCCH that carries the scheduling of the RMSI, the NR PBCH will have to provide some information about the bandwidth of the search space of the PDCCH. 
Similar to single step approach, PBCH may need to indicate the subcarrier spacing of PDCCH. The subcarrier spacing of the SS block and the PDCCH may not be the same. This may require few additional bits (i.e. 2 ~ 3 bits) to indicate the subcarrier spacing of the PDCCH in NR PBCH.
In the two step approach, the NR PBCH can single out an exact position of the PDCCH to decode or provide a search space for the UE to perform blind decoding attempts for the PDCCH. The former method become very similar to a single step approach and does not provide any addition benefit in terms flexibility of the scheduling of RMSI. If the search space of the PDCCH is provide in NR PBCH, the actual transmission of the RMSI can be dynamically adapted and provide high degree of flexibility to the network. The number of bits needed for signaling a control signal search spacing is difficult to predict at the moment, as the details of the control channel design is being investigated in 3GPP. However, the required number of bits should be much smaller compared to the single step approach as the control channel is likely to be confined in few OFDM symbols of a slot. 

	
	Single Step Approach
	Two Step Approach

	Pros
	Direct signaling of RMSI, providing high degree of flexibility for defining common control search spaces.
Separates designs for control and NR-PBCH separate and therefore will not need to wait for control channel design to be mature to define the scheduling for RMSI.
	Network will have some freedom to dynamically change the resources allocated for PDSCH that carries RMSI.

	Cons
	Likely will be larger number of bits in the NR-PBCH
	Introduces another step between reception of RMSI and NR PBCH, potentially introducing latency in MSI acquisition.


For NR, we believe providing higher flexibility at the network and minimizing the overhead for NR PBCH outweighs the benefits for single step approach for scheduling RMSI. Therefore, propose that RMSI is scheduled by PDCCH and the control resources in which the PDCCH is transmitted is signaled in the NR PBCH.\
Proposal:
· NR PBCH carries the allocation of PDCCH or some form of information on how to find the PDCCH, which carries the resource allocation and transmission information for the PDSCH.

3. Conclusions
In this contribution, we discussed the methods on delivering the remaining minimum system information. Our proposals are summarized as below:
Proposal:
· NR PBCH carries the allocation of PDCCH or some form of information on how to find the PDCCH, which carries the resource allocation and transmission information for the PDSCH.
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