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Introduction
Following agreements are achieved for Minimum System Information provisioning in NR [1], [2] and [3]:
	Agreements from RAN2#95:
· Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
· Minimum SI needs to be broadcasted periodically.
· Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell. 
Agreements from RAN2#95Bis:
· For an SI required by the UE, the UE should know whether it is available in the cell and whether it is broadcast or not before it sends the other SI request (e.g. by checking minimum SI).
· In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs
· PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.
Agreements from RAN2#96:
· The minimum SI should provide the information of Other SIs available in the cell, including the SIB type and validity information.
· UE checks the scheduling information of the other SI in the minimum SI to detect whether a specific SIB is being broadcasted or not.
· The scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information.



Further RAN1 sent LS asking input on the contents and size of minimum SI and whether minimum SI can be delivered on demand [4].
In this contribution we discuss the contents of the minimum SI from the functionality point of view and provide some input to the RAN1 LS.
Discussion
Minimum System Information
In RAN2#95 it was agreed that “Minimum SI needs to be broadcasted periodically”. Therefore as a design goal it is desirable to limit the size of minimum SI which can be made possible if a large majority of parameters is not directly visible on periodic broadcast but only provided on UE request. It was agreed at RAN2#95 that contents of minimum SI would at least include information which provides the following functionality:
1. Information to support cell selection 
2. Information to access the camped cell 
3. Information for requesting the Other SI
At RAN2#95bis and RAN2#96 in addition to above it was agreed the minimum SI includes the scheduling information for other SI available in cell.
At high level the information required for 1) and 2) corresponds to LTE equivalent of MIB, SIB1, SIB2 and SIB 14. As the name suggests the “Minimum SI” should be bare minimum so a careful look at the MIB, SIB1, SIB2 and SIB14 is needed to decide on the functionality with the aim to significantly reduce the amount of periodic broadcast. The discussion on NR MIB size and detailed contents of minimum SI is premature nevertheless as a starting point we consider the following functionality/parameters shall be provided by minimum SI:
Table 1 Contents of Minimum SI.
	
	Functionality
	Parameters in minimum SI
	Estimated Size in Bits 

	1.
	Frame timing information for eg. paging cycle calculation
	a. SFN
	
10

	2.
	Cell selection functionality
	a. PLMN-Id PLMN selection
b. Parameters to support cell selection camping parameters
	24
9

	3.
	Cell access functionality 
	a. RACH parameters

	60

	4.
	On demand functionality
	a. Configuration for requesting other SI-block(s) if on demand mechanism is allowed (eg. RACH like)  SI-request parameters
	32

	5.
	Other SI availability in cell
	a. Scheduling information for other SI should include SIB type, validity information, periodicity, SI-window information
b. Indicator whether other SI-block(s) periodically broadcasted or provided on demand  Trigger for SI-request
c. Index/Identifier for each SI-block regardless of periodic broadcast or provided on demand  system configuration index of the SI-block which also serves the purpose as validity information[footnoteRef:1] [1:  Parameters or configuration which can be represented by index/identifier is not considered part of minimum SI] 

	(Per SI-block)
11

1


10

	7.
	 Cell status/Cell reservation and Frequency barring functionality
	a. Barring information Parameter required to decide to stay on the cell or bar the cell[footnoteRef:2] [2:  After deciding to camp on the cell the information required for access control can be provisioned on demand] 

b. Cell reservation information
c. Frequency barring information
	1

1
1

	8. 
	Tracking Area/RAN Area Update [FFS]
	a. Tracking Area Code
b. Global Cell ID/RAN Area ID
	16
28

	9.
	PHY layer parameter
	To be checked with RAN1
	[FFS]

	
	Assuming 4 SI-Blocks
	
	270



Frame timing information is required for eg. paging cycle calculation, so SFN shall be included in minimum SI. As part of cell selection, apart from camping parameters, PLMN selection is important so at least the primary PLMN-ID shall be included in minimum SI. List of PLMN-ID would be required for shared network case. Regarding cell access RACH parameters is required in minimum SI. Even though there is no discussion on the access control mechanism for NR we think access barring shall be supported in NR. Access control evaluation is mainly performed by the UE when it goes from idle/inactive to connected state. So when NAS triggers a request to AS, the access control information should be available in AS for evaluation. We have already agreed that a UE can request SI in idle/inactive state. So in principle UE can request the access control information on demand. The question is then upon every cell change does the UE make a request for access control information since this is not visible on periodic broadcast? If we assume the access control information also does not change that frequently from one cell to another cell then it may not be part of minimum SI. So it may be safe to say that some access control information which is used for actual evaluation which may not change from one cell to another is provided on demand. These parameters can be represented by an index/identifier and can be provided on demand, hence not considered as part of minimum SI.
Proposal#1: Minimum SI includes SFN, list of PLMN, cell camping parameters, RACH parameters.  
At RAN2#95bis and RAN2#96 it was agreed that the UE checks the minimum SI for the SI-block in which it is interested before sending the SI request. We think the simplest way is to include the indicator in scheduling information whether the other SI-block(s) will be periodically broadcasted or provided on demand. For eg. the indicator can be a simple flag or a kind of bitmap corresponding to each SI-block which can be provided on demand. We think these are stage-3 details which are FFS and for the moment we can assume some kind of indicator in the scheduling information. 
Proposal#2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
Further at RAN2#95bis it was agreed the UE should be able to request other SI in idle and new inactive state without the need for state transition. Regarding the configuration for requesting other SI-block(s) we believe at least transmission of preamble (i.e. MSG1) is needed [5]. 
Proposal#3: Parameters required for requesting other SI-block(s) if network allows on demand mechanism shall be included in minimum SI.
In [6] we proposed UE is provided with a list of configurations for each SI-block provided on demand. Further the configuration list of each SI-block is identified by the index/identifier of that configuration in the configuration list. In companion contribution [7] we provide more details on the index based approach and propose common grounds to make progress. Based on the way forward in [7] an index/identifier generically termed as System Configuration Index/Identifier (SCI) of each SI-block applicable in the cell is broadcasted in the minimum SI regardless of the SI-block is periodically broadcasted or provided on demand. The SCI also serves the purpose of validity information and there is no need for a separate valuetag. For eg some cells that support D2D feature will be broadcasting the SCI associated with D2D SI-block in the minimum SI while other cells which do not support D2D feature will not broadcast the SCI. Therefore contents of the minimum SI can be cell-specific depending on the capability of that cell.
Proposal#4a: Parameters of Minimum SI cannot be represented by SCI.
Proposal#4b: SCI for the SI-block(s) supported in the cell regardless of periodic broadcast or provided on demand is included in minimum SI.
UEs in idle/inactive will be paged either by NG Core or RAN. If the UE assumes the smallest periodicity for paging cycle/SI modification period then nothing breaks assuming other values are integer multiples of the smallest value. For eg. UE assumes 160 ms for default paging cycle but actual configured value is something like 320 ms or 480 ms or 640 ms. We expect system information updates in NR will be based on the modification period concept of LTE. So paging cycle parameters and SI modification period parameters shall not be included in minimum SI.
In LTE, the cell status and cell reservation information is required for idle UEs to decide to stay on the cell (cell selection and re-selection) or bar the cell. Also, frequency barring information is provided in LTE SIB1. We assume Cell status/Cell reservation and Frequency barring functionality shall be supported in NR so these parameters should be included in minimum SI.
Proposal#5: Cell status/Cell reservation information and Frequency barring information shall be included in minimum SI.
UEs in idle/inactive during mobility will perform tracking area update with NG Core and RAN area update with anchor gNB upon moving out of tracking area or RAN paging area. The question is how urgent is TA update/RAN update? Can the UE always check for TA update/RAN update after requesting info? If it is argued that TA update is not more urgent than cell re-selection for which parameters are provided on demand then TAC and global cell ID/RAN area ID can be included in cell re-selection parameters and provided on demand.
Proposal#6: RAN2 to discuss if parameters to support tracking area/RAN area update shall be included in minimum SI or can be provided on demand.
RAN1 input will be required to determine the PHY layer parameters that should be included in minimum SI. RAN1 has agreed for a non-scheduled broadcast channel NR-PBCH with fixed payload size and periodicity depending on frequency range [4]. The fixed size of NR MIB carried on the NR-PBCH depends on the coverage requirement. RAN1 needs input on the contents and size of minimum SI to check the feasibility on Alt-2 mentioned in RAN1 LS. At this point it is premature to identify all the detailed parameters of minimum SI but RAN2 can inform RAN1 on the functionality that can be supported by the contents of minimum SI and a rough estimate of the size as shown in Table 1. From RAN2 point of view the contents of minimum SI is subject to future extensions for forward compatibility reasons. RAN1 is also wondering whether the contents of minimum SI can be requested on demand. RAN2 agreed that “Minimum SI needs to be broadcasted periodically”. Therefore minimum SI cannot be provided on demand.  A draft reply LS is proposed in [8] based on the above discussion.
Proposal#7: Send reply LS to RAN1 as proposed in [8] informing:
a. Minimum SI cannot be provided on demand
b. Providing input on the functionality that can be supported by minimum SI
c. Asking RAN1 the PHY layer parameters that should be included in minimum SI  
The cell-specific information such as cell re-selection parameters (i.e. LTE SIB3, SIB4, SIB5 equivalent) can be constructed as an SI-block and this SI-block can be requested on demand like other SI-block(s). This could be achieved by associating SCI for the SI-block containing parameters for cell re-selection. 
Proposal#8: Cell-reselection information is considered as other SI and can be provided on demand based on UE request. 
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal#1: Minimum SI includes SFN, list of PLMN, cell camping parameters, RACH parameters.  
Proposal#2: Scheduling information in minimum SI includes an indicator whether the concerned SI-block is periodically broadcasted or provided on demand.
Proposal#3: Parameters required for requesting other SI-block(s) if network allows on demand mechanism shall be included in minimum SI.
Proposal#4a: Minimum SI does not include parameters or configuration that can be represented by SCI.
Proposal#4b: SCI for the SI-block(s) supported in the cell regardless of periodic broadcast or provided on demand is included in minimum SI.
Proposal#5: Cell status/Cell reservation information and Frequency barring information shall be included in minimum SI.
Proposal#6: RAN2 to discuss if parameters to support tracking area/RAN area update shall be included in minimum SI or as part of cell re-selection parameters.
Proposal#7: Send reply LS to RAN1 as proposed in [8] informing:
a. Minimum SI cannot be provided on demand
b. Providing input on the functionality that can be supported by minimum SI
c. Asking RAN1 the PHY layer parameters that should be included in minimum SI. 
Proposal#8: Cell-reselection information is considered as other SI and can be provided on demand based on UE request. 
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