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1   Introduction
RAN2#95 meeting agreed that Minimum SI needs to be broadcasted periodically. The content of Minimum SI at least include information to support cell selection, for acquiring other SI, and for accessing the cell. In RAN2#96 meeting further agreed that a cell/frequency that is considered for camping by UE shall fulfil the following condition [1]:
RAN2#96 Agreements

1: 
For a cell/frequency that is considered for camping by UE, then UE should not be required to acquire minimum system information from other cell/frequency layer (this does not preclude reception via SFN that is under discussion in RAN1). This does not preclude the case that UE applies stored system information from previously visited cell(s).

2: 
There may be cells in the system on which the UE cannot camp and do not broadcast minimum system information 

3:
If UE cannot determine the full minimum SI of a cell (by receiving from that cell or from valid stored information from previous cells), UE shall consider that cell as barred. It is desirable for the UE to know very quickly that this cell is not campable.

4
Each cell on which UE is allowed to camp broadcasts at least some contents of the minimum system information.

RAN2#96 Agreements

1: 
The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.

2:
UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.

3:
The SI transmission window in LTE is baseline for NR.

4: 
The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information. 

FFS: Whether MSG1 and/or MSG3 is used to carry other SI request.

5: For UEs in connected, dedicated RRC signalling can be used for the request and delivery of other SI.

RAN1 consider at least a part of minimum system information could be transmitted via non-scheduled broadcast channel NR-PBCH. The agreements on minimum system information transmission reached in RAN1 [2] including:
	· Consider followings for minimum system information transmission:

· NR-PBCH is a non-scheduled broadcast channel carrying at least a part of minimum system information with fixed payload size and periodicity predefined in the specification depending on carrier frequency range

· Alt. 1: NR-PBCH carries a part of minimum system information

· Alt 1-1 : remaining minimum system information is transmitted via other channel at least partially indicated by NR-PBCH

· Alt 1-2: Remaining minimum system information is transmitted via other  channel not indicated in NR-PBCH

· Alt. 2: NR-PBCH carries all of minimum system information


This contribution discusses the issues on the transmission of minimum system information. Based on the discussion, RAN2 is proposed to agree on dividing minimum system information into blocks, and only the most essential part of Minimum SI are transmitted via non-scheduled broadcast channel.
2   Discussion
2.1   Content of minimum system information

RAN2#96 meeting agreed the Minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information. 

Before knowing what Other SIs are available in a cell, UEs needs to know how to receive and decode information from a cell.
Before having knowledge about how to receive information from a cell, UEs need to receive and blindly decode some system information transmitted via non-scheduled broadcast channel of a cell in the very beginning. The coding rate and the payload size of the very beginning system information would be fixed that UEs can receive and decode regardless of the channel quality and UE capabilities.

The very beginning system information may assist UEs to receive and decode further system information transmitted via the non-scheduled channel or via other channel(s).

Observation 1: The very beginning system information UEs could receive from a cell should have fixed payload size and be transmitted via a non-scheduled broadcast channel. 
The SIBs of Other SIs may vary along the development and the evolution of communication services. The size of the information to indicate the Other SIs available in the cell would vary. While the very beginning system information is considered to have fixed payload sized, the variable sized information of Other SIs available in the cell may not be suitable to be included as part of the very beginning system information. In addition, the availability information of Other SIs does not impact the receiving of the Minimum SI and could be received after UEs successfully decode the very beginning system information. The information of Other SIs available in a cell could be transmitted separately from the very beginning system information for UEs to receive from the cell.
Observation 2: The information of Other SIs available in a cell could be transmitted separately from the very beginning system information for UEs to receive from the cell.
Therefore, Minimum SI shall be divided into at least two parts: a fixed sized part that include the system information to assist UEs to receive and decode remaining system information from a cell, and a variable sized part that include the information of Other SIs available in the cell.
Proposal 1: It is proposed that RAN2 to agree on dividing Minimum SI into information blocks.
2.2   Deployment scenarios 
High frequency cells may form beams for DL transmission to extend the coverage. For cells forming multiple DL transmission beams for Minimum SI transmission, at least the very beginning system information transmitted via the non-schedule broadcast channel may be duplicated multiple times regarding the number of beam sweeps to cover the cell. 
Though the content and the actual payload size of Minimum SI need study further, it is foreseeable that transmitting all of Minimum SI via (the same or different) non-scheduled broadcast channel would increase resource consumption. Therefore the system information to be transmitted via a non-scheduling broadcast channel shall be limited to decrease resource consumption.

Observation 3: Consider cells forming multiple DL transmission beams for Minimum SI transmission, transmitting all of Minimum via a non-scheduling broadcast channel is resource consuming.

Regarding Observation 1 and Observation 2, not all of the Minimum SI needed to be received by UEs in the same order/sequence (e.g., the availability information of Other SIs could be received after UEs successfully decode the very beginning system information). Some part of Minimum SI could be deemed essential while without the part of SI UEs couldn’t successfully receive further system information from a cell (e.g., the very beginning system information). The essential part of Minimum SI needs to be transmitted frequently to enable UEs in the coverage of the cell to obtain the required SI. The essential part of Minimum SI shall be receivable and decodable to UEs in the coverage via non-scheduled broadcast channel. 

According to the essential part of Minimum SI UEs could then receive and decode further system information from the same or from other channel(s).
Observation 4: Some part of Minimum SI that are essential shall be frequently transmitted via non-scheduled broadcast channel. The remaining Minimum SI could be transmitted via the same channel or other channel(s).
Based on the observations, it is proposed that RAN2 to agree on that only the most essential and most frequently transmitted part of Minimum SI to be transmitted via non-scheduled broadcast channel. 

Proposal 2: Only the most essential and most frequently transmitted part of minimum SI to be transmitted via non-scheduled broadcast channel.
3   Conclusion
The observations and proposals we provided in this contribution include: 
Observation 1: The very beginning system information UEs could receive from a cell should have fixed payload size and be transmitted via a non-scheduled broadcast channel. 
Observation 2: The information of Other SIs available in a cell could be transmitted separately from the very beginning system information for UEs to receive from the cell.

Observation 3: Consider cells forming multiple DL transmission beams for Minimum SI transmission, transmitting all of Minimum via a non-scheduling broadcast channel is resource consuming.

Observation 4: Some part of Minimum SI that are essential shall be frequently transmitted via non-scheduled broadcast channel. The remaining Minimum SI could be transmitted via the same channel or other channel(s). 

Proposal 1: It is proposed that RAN2 to agree on dividing Minimum SI into information blocks.
Proposal 2: Only the most essential and most frequently transmitted part of minimum SI to be transmitted via non-scheduled broadcast channel.
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