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1 Introduction

In RAN2 #96, the following agreements were made related to system information [1]:

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.
In RAN2 Jan. Ad. Hoc, the following agreements were made [2]
Agreements related to SI provided by broadcast

1: 
UE can request one or more SIs or all SIs (e.g. SIBs) in single request. 

2: 
One or more SIBs requested by UE are provided using approach 2 i.e. using SI scheduling frame work.

3: The scheduling information for other SI includes SIB type, validity information, periodicity, and SI-window information in minimum SI irrespective of whether other SI is periodically broadcasted or provided on demand.

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.

4:  If minimum SI indicates that a SIB is not broadcasted, then UE does not assume that this SIB is a periodically broadcasted in its SI-Window at every SI-Period. Therefore the UE may send an SI request to receive this SIB. After sending the SI request, for receiving the requested SIB, UE monitors the SI window of requested SIB in one or more SI periods of that SIB.

While the contents of minimum SI has been discussed significantly, the mapping to MIB and SIB has yet to be agreed.  In this contribution, we discuss the structure and contents of NR MIB and NR SIB1.

2 Contents of Minimum SI
In LTE, system information is divided into the MIB and a number of SIBs.  The MIB includes a limited amount of the most essential and most frequently transmitted parameters, and is transmitted on BCH.  SIBs other than SIB1 are carried in SI messages and mapping of SIBs to SI messages is configurable by SIB1.  We think this basline structure for the SI in LTE should be maintained for NR. 
Proposal 1 System information in NR consists of NR-MIB, NR-SIB1, and other SIBs transmitted in SI messages whose scheduling information is contained in NR-SIB1.

Based on current RAN2 agreements, the minimum SI will consist of at least the following information:

Information Present in LTE

· SFN 

· List of PLMNs 
· Cell ID 
· Cell Camping parameters 
· Cell Access Parameters 

· Scheduling information for other SI 
· SIB Type
· Validity information (i.e. value tag)
· Periodicity

· SI-window information

Information New to NR

· Parameters for requesting on-demand SI 

· Preamble/resources for requesting one or more SI

· Indication of whether SI block is periodically broadcast or provided on-demand 
· Area ID

· FFS – indication of whether SI is currently being broadcast 
For the information which was present in LTE, keeping the same split between MIB and SIBs would be preferred and should be assumed.  Specifically, the MIB would contain (at least part of) the SFN, some information about the physical channel configuration (similar to PHICH configuration and bandwidth), and scheduling information about SIB1.  SIBs would contain the remaining information above which was present in LTE.  Pending further information from RAN1, RAN2 can assume the following:  

Proposal 2 MIB contains at least SFN and additional parameters to be agreed by RAN1
Minimum SI in NR, as currently agreed, contains camping parameters and access parameters.  In LTE, camping parameters were part of SIB1, while some access parameters were part of SIB2.  One way to define minimum SI in NR would be to distribute it over NR MIB, NR SIB1, and NR SIB2, as in LTE.  To allow quicker access to minimum SI by a UE, and therefore reduced delay in accessing the network, it would be beneficial to instead include all access-related parameters also in SIB1.  

Proposal 3 NR SIB1 contains at least the same information as LTE SIB1, and some information in LTE SIB2 (e.g. cell access parameters)

The resulting split of minimum SI in NR MIB and NR SIB1 for parameters which were also present in LTE would then be as shown in the table below.

	Minimum SI Information Element
	Placement in LTE
	Placement in NR

	SFN (at least part of)
	MIB
	MIB

	List of PLMNs
	SIB1
	SIB1

	Cell ID
	SIB1
	SIB1

	Cell Camping Parameters 
	SIB1
	SIB1

	Cell Access Parameters
	SIB1 + SIB2
	SIB1

	Scheduling information for Other SI
	SIB1
	SIB1


The information in minimum SI which is new to NR is related to on-demand SI and enabling of stored SI across multiple cells.  This information consists mostly of the preamble/resource configuration for requesting on-demand SI as well as the area ID.  The area ID may be per SIB, or there may be only a single area ID along with information about which SIBs the UE can use stored SI (from other cells) and which SIBs are cell specific.  Since this information is expected to be quite large, and requires a certain level of flexibility for later enhancement, it would be best that it be included in SIB1 rather than MIB.  In addition the value tag of each SIB should also be included in SIB1.  
As discussed in our companion contribution, the cell may need to transmit also information (e.g. value tag + area ID) to allow the UE to know whether it can used stored minimum SI in a cell [3].  It was agreed in the study item that a UE should know quickly whether a cell is campable.  While MIB would provide the shortest latency, this would come at an increase in MIB size.  Furthermore, since the UE will anyway need to acquire SIB1, having this information also in SIB1 should be acceptable.

Proposal 4 NR SIB1 also contains area ID(s),  value tag per SIB, cell access parameters for other SI request, and broadcast/on-demand indication(s) 
3 Conclusion
In this contribution the following conclusions we made related to the contents and structure of minimum SI.
Proposal 5 System information in NR consists of NR-MIB, NR-SIB1, and other SIBs transmitted in SI messages whose scheduling information is contained in NR-SIB1.

Proposal 6 MIB contains at least SFN and additional parameters to be agreed by RAN1

Proposal 7 NR SIB1 contains at least the same information as LTE SIB1, and some information in LTE SIB2 (e.g. cell access parameters)

Proposal 8 NR SIB1 also contains area ID(s),  value tag per SIB, cell access parameters for other SI request, and broadcast/on-demand indication(s) 
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