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Introduction
Following agreements are achieved for System Information provisioning in NR [1] and [2]:
	Agreements from RAN#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. 
· FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
· Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
· FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI
Agreements from RAN2#95Bis:
· For on demand SI, other SIs may be broadcasted at configurable periodicity (equivalent to SI period in LTE) and for a certain duration.
· Request of the other SI by idle and “new state” UE should be performed without state transition.
· 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.



In this contribution we discuss the contents of the minimum system information and some of the FFS in above agreements.
Discussion
The high level common understanding is minimum SI is always autonomously and periodically broadcasted by the network. The Other SI in the form of SI-block(s) can be provided to the UE(s) on demand or periodically broadcasted depending on network decision, as shown in Figure 1. 


Figure 1

Proposal#1: RAN2 is requested to capture the high level understanding on SI delivery as depicted in Figure 1 in RAN2 TR. 
Minimum System Information
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 in addition to above it was agreed to include the scheduling information for broadcasted SIs in the minimum SI.
At high level the information required for 1) and 2) corresponds to LTE equivalent of MIB, SIB1, SIB2 and SIB 14. LTE MIB is 40 bits including 16 bit CRC and depending on operator configuration the transport block size (TBS) of SIB1, SIB2 and SIB14 can be something like 176 bits, 256 bits and 16 bits. So if all the parameters of LTE MIB, SIB1, SIB2 and SIB 14 are considered as baseline for NR minimum SI then the TBS would be something like 488 bits which is roughly 61 bytes. As the name suggests the “Minimum SI” should be bare minimum so a careful look at the MIB, SIB1, SIB2 and SIB14 parameters is needed in order to significantly reduce the amount of periodic broadcast compared to LTE MIB, SIB1, SIB2 and SIB14. The discussion on NR MIB size and detailed contents of minimum SI is premature nevertheless as a starting point we consider the following parameters shall be periodically broadcasted as minimum SI:
a. SFN frame number information for eg. paging cycle calculation 
b. PLMN-Id PLMN selection
c. Parameters to support cell selection camping parameters 
d. Barring information to access the camped cell related to cell access
e. Indicator whether other SI-block(s) periodically broadcasted or provided on demand
f. Configuration for requesting other SI-block(s) if on demand mechanism is allowed (eg. RACH like)
g. Index/Identifier for the other SI-block(s) regardless of periodic broadcast or provided on demand
h. Scheduling information for broadcasted SIs  related to SI-block(s) periodically broadcasted
At RAN2#95bis it was agreed that UE is required to check whether the camped cell broadcasts the SI or not before sending the SI request. We think the simplest way is to include the indicator in minimum SI whether 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 minimum SI. 
Overall SI design and signaling approaches for delivery of SI as proposed in [3] was treated during the floor discussion at RAN2#95. In [3] we proposed UE is provided with a list of configurations for each requested SI-block in response to UE’s request. Further the configuration list of each SI-block is identified by the index/identifier of that configuration in the configuration list. In companion contribution [4] we provide more details on the index based approach and propose common grounds to make progress. Based on the way forward in [4] 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.  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.
Observation#1: Contents of the minimum SI can be cell-specific depending on the capability of that cell.
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 a procedure similar to random access procedure will be used [2]. There can be some subtle differences in the contents of the messages of the normal random access procedure and the procedure used for requesting other SI-block(s). We can assume the parameters broadcasted in minimum SI for requesting other SI-block(s) may be also used for normal random access procedure.
Observation#2: Parameters broadcasted in minimum SI for requesting other SI-block(s) if network allows on demand mechanism may be also used for normal random access procedure.
Depending on the SI-block(s) relevant for the cell the SCI associated with the SI-block, the scheduling information and the request configuration can be organized together. Then instead of an explicit on demand indicator a bitmap to indicate the relevant SI-block(s) supported in the cell needs to be included in minimum SI. Based on the bitmap indicating supporting SI-block(s) in the cells following information can be grouped:
· SCI associated with the SI-block 
· If periodically broadcasted: scheduling information of the SI-block
· If not periodically broadcasted: configuration to request SI-block 
 Therefore we propose as follows:
Proposal#2: RAN2 to agree following parameters shall be periodically broadcasted as minimum SI:
a. SFN
b. PLMN-Id
c. Parameters to support cell selection 
d. Barring information to access the camped cell
e. Indicator whether other SI-block(s) periodically broadcasted or provided on demand or bitmap of relevant SI-block(s) supported in the cell
f. Configuration for requesting other SI-block(s) if on demand mechanism is allowed (eg. RACH like)
g. SCI for the SI-block(s) supported in the cell regardless of periodic broadcast or provided on demand
h. Scheduling information for periodically broadcasted SI-block(s)
RAN1 input will be required to determine the size of NR MIB. Based on RAN1 input further discussions will be needed to check whether minimum SI contents can fit in NR MIB or additional SI-block is needed for accommodating the parameter(s) of minimum SI. As a starting point from RAN2 perspective we can assume the contents of minimum SI is confined to one block namely NR MIB which is periodically broadcasted. We can re-visit the assumption on NR MIB based on inputs from RAN1.
Proposal#3: As a working assumption RAN2 is requested to agree: Contents of minimum SI can be confined to one SI-block (i.e NR MIB) which is periodically broadcasted. We can re-visit the assumption on NR MIB based on inputs from RAN1.
Other parameters equivalent to LTE SIB1 and SIB2 need to be further considered for contents of minimum SI. One may argue that the cell-specific information such as cell re-selection parameters can be constructed as an SI-block and this SI-block can also 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 and parameters of minimum SI which could not be accommodated in NR MIB. For the sake of understanding let us term the contents of such SI-block as essential SI and the SI-block as NR SIB. If multiple configurations corresponding to this SI-block is provided on demand then there may be some benefits for reducing signalling cost and/or UE battery saving. 
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal#1: RAN2 is requested to capture the high level understanding on SI delivery as depicted in Figure 1 in RAN2 TR. 
Proposal#2: RAN2 to agree following parameters shall be periodically broadcasted as minimum SI:
a. SFN
b. PLMN-Id
c. Parameters to support cell selection 
d. Barring information to access the camped cell
e. Indicator whether other SI-block(s) periodically broadcasted or provided on demand or bitmap of relevant SI-block(s) supported in the cell
f. Configuration for requesting other SI-block(s) if on demand mechanism is allowed (eg. RACH like)
g. SCI for the SI-block(s) supported in the cell regardless of periodic broadcast or provided on demand
h. Scheduling information for broadcasted SI-block(s)
Proposal#3: As a working assumption RAN2 is requested to agree: Contents of minimum SI can be confined to one SI-block (i.e NR MIB) which is periodically broadcasted. We can re-visit the assumption on NR MIB based on inputs from RAN1.
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