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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.

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.

During RAN2#95bis, it was agreed to further study system information acquisition for NR [2]:
3
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). 

Agreements (Minimum SI)

1: 
In addition to basic information for initial access to the cell, the minimum SIs should include the scheduling information for broadcasted SIs/

2: 
PWS information can be classified into other SI. FFS whether this PWS would need additional enhancements.
FFS Whether the minimum SIs is broadcasted periodically in every cell on which a UE can camp

FFS Whether there are cells in the system where the UE cannot camp.

This contribution discusses the flexible Minimum-SI for NR, specifically addressing the need and means to dynamically adapt the content of Minimum-SI. Companion contribution [3] discusses aspects related to acquisition of Other-SI.
2 Consideration of Minimum-SI
2.1 Flexible structure for 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. 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). In case of NR, similar information may be considered as a part of Minimum-SI. 
NR is expected to support diverse deployment scenarios including macro and/or small cell, standalone and non-standalone deployments, where possibly different “cells”/TRPs may be intended for different purposes and provide different services etc. However making the Minimum-SI transmission to be mandatory for all the campable cells in the system may be restrictive and prevents any possible deployment specific optimization. 
Observation 1: Making minimum-SI transmission to be mandatory for all the campable cells in the system may be restrictive and prevents possibility of deployment specific optimization
Pre-Provisioning System information
In deployment scenarios consisting of macro (LTE or NR) and small cell (NR), where the macro provides coverage for multiple small cells, it could be beneficial to deliver the system information (of both the macro and small cells) over the macro. In this case, system information of the small cell could be provided by the macro through Pre-Provisioning. More specifically, the system information for one or more cell(s) could be acquired while the UE may not be within the coverage of the concerned cell(s) and may be deemed valid as long as the UE stays within a specific area.   Additionally, the system information can also be provided by a macro cell which operates in a frequency different than the small cells.  

Both of these cases provide network flexibility in configuring deployment and would allow the network to optimize resource utilization in higher frequencies by not transmitting system information.  
This would imply that a UE power on may not be able to camp to this cells without first acquiring system information by the other cells, however, this is a network deployment choice, in which the network are aware that only certain UEs will be able to camp.  
Proposal 1:  The minimum SIs may not be broadcasted periodically in every cell on which a UE can camp
Proposal 2:
NR System information delivery supports a pre-provisioning mechanism in same or different frequencies 
If the system information is common across multiple small cells and changes infrequently, then transmission of SI from the macro layer is efficient in terms of resource and power savings. This scheme can effectively reduce the broadcast/always on transmissions in the small cell and allow the small cell layer to be optimized for offloading high throughput data transfer. Allowing macro layer to transmit the SI should be also considered for high frequencies where the beam sweeping overhead due to SI transmission can be avoided.
Pre-provisioning/out-of-band schemes should be considered for delivery of both Minimum-SI and other-SI for IDLE and INACTIVE UEs such that system information is readily available upon cell reselection. This scheme avoids the need for frequent Minimum-SI acquisition and avoids the on-demand Other-SI acquisition during cell change within the small cell layer.
Observation 2: It can be up to the network to make a choice whether a small cell can be accessible by the UE with or without apriori acquired information.
The pre-provisioning mechanism can further reduce the broadcast transmissions in the small cell layer. For example, it is not necessary to transmit complete Minimum-SI in the small cell layer. Based on the above discussion, it can be seen that NR should support at least two flavors of Minimum SI. 
Minimum-SI: Includes minimal set of SI information required to access the cell and to be able to camp on the cell 
Low overhead Minimum SI (e.g. Pointer-SI): The minimial set of information required to be able to camp on a cell using information acquired from another cell (e.g. cell based on a pre-provisioned/stored system information (e.g. in a SI table)). Pointer-SI is envisioned to be low overhead compared to Minimum-SI.
The contents of pointer SI should at least include following information

1) Indication of a cell/frequency layer that carries the SI table/information. 

2) Pointer to the relevant Minimum-SI and the configuration to use in the small cells.  
The UE should be able to receive system information change update in the small cell layer.  The network can trigger a system information change notification in the small cells whenever the relevant system information in the macro cell has changed.  

Further details of how pointer SI is transmitted e.g. in MIB or SIB1 is FFS.

Proposal 3:  The content of the Minimum-SI can be different depending on the deployment scenario and the purpose of the “cell”/TRP.
Proposal 4:
NR should support a low overhead Minimum-SI (e.g. Pointer-SI) to enable deployment specific optimization.
Proposal 5:
The structure/contents of Pointer-SI can be FFS. Other schemes for low overhead Minimum-SI can be FFS. 
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:
Observation 1: Making minimum-SI transmission to be mandatory for all the campable cells in the system may be restrictive and prevents possibility of deployment specific optimization
Observation 2: It can be up to the network to make a choice whether a small cell can be accessible by the UE with or without apriori acquired information.
Proposal 1:  The minimum SIs may not be broadcasted periodically in every cell on which a UE can camp
Proposal 2:
NR System information delivery supports a pre-provisioning mechanism in same or different frequencies 

Proposal 3:  The content of the Minimum-SI can be different depending on the deployment scenario and the purpose of the “cell”/TRP.
Proposal 4:
NR should support a low overhead Minimum-SI (e.g. Pointer-SI) to enable deployment specific optimization.
Proposal 5:
The structure/contents of low overhead Minimum-SI (e.g. Pointer-SI) can be FFS. Other schemes for low overhead Minimum-SI can be FFS. 
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