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

Agreements

1: 
RAN2 to agree on proposals 1, 4, 5, 6 and 7 from [1] to be captured as guidelines for SI design in RAN2 TR with rephrasing of some proposals if needed.

2: Other mechanisms than periodic broadcast of system information should be studied during study item.

3: Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).

4: Minimum SI needs to be broadcasted periodically.

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 further discusses system information acquisition and other related aspects for NR. Companion contribution [4] discusses the contents of the Mimimum-SI and Other-SI.

2 System Information Acquisition for NR 
2.1 A Flexible On-Demand System Information Acquisition
It was agreed during RAN#95 that both network triggered and UE initiated mechanisms for Other-SI delivery shall be further studied. It should further be possible to deliver system information at the granularity of a SIB (or equivalent). More specifically, the UE could have means to selectively request specific SIB(s) with the on-demand method, while the network could also have means to notify UEs to retrieve specific SIB(s) using the network-initiated on-demand method.
For example, after having acquired the Minimum-SI, the UE could then acquire Other-SI by requesting either all remaining information for the Other-SI, or by requesting a subset of any existing SIBs e.g. based on UE capability and/or based on service(s) of interest.
Subsequently, the UE could determine from a control or paging channel that one or more SIBs have been modified for either Minimum-SI or Other-SI; in the first case, the UE would reacquire the applicable SIBs using the broadcast channel while in the latter case the UE would initiate an on-demand request for applicable SIBs. 

Such flexibility may further enable prioritization in terms of latency. A first example, is enabling the UE to request specific SIB(s) that require very low latency (e.g. URLLC services) instead of waiting for the SIB(s) to be broadcasted. A second example, is for pushing out specific system information updates to some or all UEs for e.g. time sensitive changes such as for warning systems (ETWS and CMAS).
Proposal 1:
On-demand mechanism supports requests at the granularity of a SIB (or group thereof).
2.2 Pre-Provisioning and Out-of-Band System Information Acquisition

In deployment scenarios where NR coverage may be served by many TRPs/gNBs e.g. using beamforming, further improvements to the system information delivery beyond those proposed above may be useful. 

Pre-Provisioning System Acquisition
In deployment scenarios consisting of macro (LTE or NR) and micro (NR), where the macro provides coverage for multiple micro cells, it could be beneficial to deliver the system information (of both the macro and micro cells) over the macro. In this case, system information of the micro 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 under the coverage of the macro that provided the information or as long as the UE determines that it is within a specific area.
Proposal 2:
System information delivery supports a pre-provisioning mechanism.
Out-of-Band System Acquisition
The system information could also be delivered to a UE that is either in IDLE or CONNECTED mode in a different frequency/band than the cell for which it applies i.e. by Out-of-Band provisioning. In this case, the macro and the micro cells under its coverage may be operating in different frequency/band.
For example, a UE may enter a macro cell operating on a first frequency (f1), acquire the system information of the macro cell and also the system information of two micro cells (e.g. on f2 and f3). Subsequently, when the UE moves to micro cell f2 and detects the identity of the cell e.g. by means of cell specific reference signals, it can then properly identify the applicable pre-provisioned system information. This allows faster cell access since the system information has already been pre-provisioned. Similarly, when the UE moves to micro cell f3, the UE can detect the cell identity and uses the system information specific to micro cell f3. As a result, micro cell f2 may be configured for providing URLLC type services and micro cell f3 may be configured to provide eMBB type services. Thus, Pre-Provisioning and Out-of-Band acquisition methods provides flexibility in configuring network deployments.
Proposal 3:
System information delivery supports out-of-band acquisition.
System Acquisition for IDLE mode UEs (Cell Reselection)

The Pre-Provisioning and Out-of-Band acquisition methods are especially beneficial for UE performing cell reselection in IDLE mode. With the Pre-Provisioning method, system information required for cell reselection (of micro cells) could be provided/pre-provisioned by the macro cell. The combination of these two methods provides the ability to properly deliver system information for UEs in IDLE mode such that system information is readily available upon cell reselection in certain deployment scenario, hence there is no need for the UE to trigger on-demand acquisition after each cell reselection.

2.3 System Information Change and Update
LTE uses two mechanisms to notify a change in the system information. Firstly, it uses a concept of modification period after which the network may broadcast new / updated system information. Secondly, it uses common channel signaling (i.e. paging) to notify that a change has occurred which triggers the reacquisition of the system information. In SIB1, there is a systemInfoValueTag that indicates if a change has occurred in the SI messages. Such procedure could be further improved to avoid an additional step to read this information first and then acquire the changed part.
A mechanism that indicates which specific SIBs (or group thereof) will be changed and that enables updating using a delta from the current system information should be considered. For example, as described in previous sections, the network could initiate the process including information of which SIBs (or group thereof) are affected (if not all) triggering UEs to start the on-demand procedure if temporary reallocation of the affected SIBs to the broadcast channel is not used. The UE could then initiate a request to acquire the specific SIBs of interest.

Proposal 4:
System information delivery supports selective SIB (or group thereof) updating.
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:
On-demand mechanism supports requests at the granularity of a SIB (or group thereof).
Proposal 2:
System information delivery supports a pre-provisioning mechanism.
Proposal 3:
System information delivery supports out-of-band acquisition.
Proposal 4:
System information delivery supports selective SIB (or group thereof) updating.
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