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1 Introduction
During RAN2#95, it was agreed to further study system information acquisition for NR [1]:

5: 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.

6: 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

7: Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.

8: It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.

This contribution discusses the flexible split between the contents of the Mimimum-SI and Other-SI for NR, specifically addressing agreements/FFSs 5, 6 and 8 and means to dynamically adapt the content. Companion contribution [4] discuss other aspect of system information acquisistion.
2 Structure and Contents of System Information for NR 
2.1 Flexible Definition of Variable Amount of Minimum-SI and Other-SI 
Variable Amount of Minimum-SI:
In the case of providing system access, the Minimum-SI has been referred to the minimum set of information necessary for the UE to access uplink resources and to obtain further system information using dedicated resources.  However, the set of information required by the UE may vary depending on deployment scenarios and network configurations.  
For example, in LTE, typically the following could correspond to the amount of information blocks required for system access: MIB, SIB1 (access-related information e.g. PLMN, TAC, CellID, p-Max, frequency band indicator), SIB2 (access barring information, RACH parameters, UL power control), SIB14 (access barring information). This example depicts the Minimum-SI required for system access, however the amount of information in the Minimum-SI can be different e.g. if the purpose of the cell is for supporting cell selection then SIB3 is also needed (and potentially SIB4 to SIB8 may also be needed for supporint re-selection to other RATs).
It is FFS whether all "cells"/TRPs periodically broadcast the minimum SI. Another FFS is Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI. These FFSs can be addressed given a flexible mechanism that allows placements of system information in either Minimum-SI or Other-SI.
Furthermore, NR will support many deployment scenarios including macro and micro cells, where different “cells”/TRPs may be intended for different purposes and provide different services. In deployment scenarios where the macro provides the system information for the micro, there may be no need to broadcast any system information on the micro. Hence it can be expected that content of the Minimum-SI may need to vary for different “cells”/TRPs in order to support various use cases / deployment scenarios.
Additionally, for NR, the Minimum-SI could include specific system information to enable feature-specific type of access e.g. for connectionless data transfers and/or access using URLLC transmissions.

Observation 1:
The content of the Minimum-SI can be different depending on the deployment scenario and the purpose of the “cell”/TRP, and can vary from no SI to all applicable Minimum-SI.
The table below provides example of variable amount of system information that can be included in the Minimum-SI:
	Variable content of Minimum-SI
	Supported use cases / deployment scenarios

	None
	No system information is broadcasted. 
System information is obtained from elsewhere e.g. from other “cells”/TRPs or frequency bands (as described in companion contribution[4]).

	MIB*
	Provide limited amount of system information in order for the UE to read the remaining SIBs if any. Further SIBs is either obtained from elsewhere or from this “cell”/TRP as Other-SI. 

	MIB* + SIB1
	Provide information whether the UE is allowed to camp on the “cell”/TRP. 

Provide information on scheduling of remaining SIBs if any.

	MIB* + SIB1 + SIB2 + SIB14
	Support system access.

	MIB* + SIB1 + SIB2 + SIB14 + SIB3
	Support system access + Support cell reselection.

	MIB* + SIB1 + SIB2 + SIB14 + SIB3 + ETWS + CMAS
	Support system access + Support cell reselection + Public warning messages

	Other combinations of Minimum-SI and Other-SI
	Support specific purposes/services provided by the “cell”/TRP.


Note: MIB* in NR may provide indication whether other the SIBs are available, and whether Broadcast or On-demand is used.
Given that the Minimimu-SI can be different depending on the deployment scenario and a hard-definition of Minimum-SI is not optimal and may not be future proof – it is highly beneficial to design a flexible mechanism that would support variable options.
Proposal 1:
System Information delivery supports a flexible mechanism that enables variable amount of system information to be included in the Minimum-SI (content can vary from no SI to all applicable Minimum-SI).

Proposal 2:
System Information not included in the Minimum-SI should be delivered as Other-SI.

Variable Amount of Other-SI:
As per agreement #6, the Other-SI comprises of everything not broadcasted in the Minimum-SI and whether ETWS/CMAS like information would be considered as Other SI or Minimum SI is FFS.
Regarding the above FFS, a flexible mechanism would enable both options i.e. ETWS/CMAS can be included in either as Minimum-SI or as Other-SI. In other words, there is no hard boundary between Minimum-SI and Other-SI, such that it is up to the network to decide whether to include SIBs in either the Minimum-SI or the Other-SI. For example, when ETWS/CMAS is remove from Minimum-SI i.e. re-allocated to Other-SI, there should be a mechanism to for the UE to acquire the respective system information from the Other-SI. Furthermore, when system information is expanded as the system evolves, the same mechanism could be used to properly handle the additional SIBs in each group. This could also provide the flexibility to add additional broadcasted information to the Minimum-SI in case new features are added that may be essential for accessing the NR system.
Agreement #8 states that it is network decision whether Other-SI is broadcasted or delivered through UE-specific signalling. When network decides to deliver Other-SI using broadcast instead using UE-specific signalling, in part it can be interpreted as equivalent to “temporarily” re-allocating system information blocks from Other-SI to Minimum-SI. It would be useful to futher expand the network’s capability to decide whether a system information block is included in the Minimum-IS or in Other-SI.

Finally, such flexibility enable a configuration of the system that can be optimally tailored for each cell depending on the on the coverage (i.e. macro vs micro) and/or supported features of the cell.

It would thus be beneficial to have a flexible design that allows a variable split between Minimum-SI and Other-SI information.

Proposal 3:
It is network’s decision whether system information blocks is included in Minimum-SI or in Other-SI.

Proposal 4:
System Information delivery supports a flexible mechanism that enables re-allocation of Other-SI as Minimun-SI

2.2 A Flexible Mechanism for Variable Amount of Minimum-SI and Other-SI
In LTE, SIB validity and scheduling information are included in SIB1. For NR, it may be beneficial to include such information in the MIB. This enables UEs to obtain the information earlier and also provides flexibility and efficientcy e.g. in the case there is no further system information to acquire, the UE is not required to read SIB1. Given that size of the MIB may be limited, alternatively the MIB can provide indication that further presence/scheduling information is included in SIB1.
For example, the following indicators may be needed in order to support the flexible mechanism:
· Indication whether a SI is in the Minimum-SI or Other-SI

· Indication whether Other-SI is transmitted using Broadcast or UE-specific signalling

· Indication whether a SI is supported by the network (avoid UE requesting SIs that are not supported)
Proposal 5:
Re-allocation of system information as Minimum-SI or as Other-SI is enabled by using an indicator at granularity of each SIB (or NR equivalent).
Proposal 6:
Network decision whether Other-SI is broadcasted or delivered through UE-specific signalling is enabled by using an indicator at granularity of each SIB (or NR equivalent).

3 Conclusion

RAN2 should discuss the above and use the following proposals as working assumptions for further work on system information delivery in the NR Study Item for R14:
Proposal 1:
System Information delivery supports a flexible mechanism that enables variable amount of system information to be included in the Minimum-SI (content can vary from no SI to all applicable Minimum-SI).

Proposal 2:
System Information not included in the Minimum-SI should be delivered as Other-SI.
Proposal 3:
It is network decision whether system information blocks is included in Minimum-SI or in Other-SI.

Proposal 4:
System Information delivery supports a flexible mechanism that enables re-allocation of Other-SI as Minimun-SI

Proposal 5:
Re-allocation of system information as Minimum-SI or as Other-SI is enabled by using an indicator at granularity of each SIB (or NR equivalent).

Proposal 6:
Network decision whether Other-SIis broadcasted or delivered through UE-specific signalling is enabled by using an indicator at granularity of each SIB (or NR equivalent).
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