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1. Introduction
RAN2 has successfully completed the discussion on NR system information and recently released TS 38.331 CR. So, most of NR system information procedures were specified in the spec and RAN2 is in a stage of error correction and clearing remaining issues. In this contribution, we are trying to clarify remaining open issues related to on-demand SI procedure and suggest solutions which are suitable to NR operation.
2. Discussions
Related to the NR system information procedure, the major enhancement would be the introduction of on-demand SI mechanism and it will enhance the system performance by reducing continuous broadcasts. To support the feature, a lot of procedures were added/changed comparing with LTE system information. Based on the recently released NR spec, we are trying to describe remaining open issues and propose our views focusing on on-demand SI.
According to RAN2 agreements and NR spec, the SI broadcast mechanism is inherently based on LTE procedure. So “modification period” is used for SI change notification and updated SI broadcasting. Referring to Fig.1, SI change notification is transmitted via paging during modification period (n) and updated SI can be broadcasted in modification period (n+1) (we omit ETWS/CMAS for simplicity). 
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Figure 1: Change of system Information (TS 36.331)
If UE receives an SI change notification in a modification period, the UE’s SI acquisition operation is started from the next modification period for SI update. The SI acquisition includes SIB1 reception and SIBx (SIBx refers to SIB2 ~ SIBn) reception. As SIB1 contains SIBx scheduling information, UE has to re-read SIB1 to check which SIBx are modified. Hence, the SIB1 reception should be performed during the modification period (n+1) to get a refreshed version such as updated value tag information.
Proposal 1. SIB1 acquisition is performed from the next modification period.

Since NR employs on-demand SI concept, NR broadcast mechanism is different than LTE. So, SIBx might not be broadcasted periodically (continuously) and UE has to request SIBx to receive the SI. The operation may be the typical scenario to NR UEs, but periodic broadcasting of SIBx is required at least for the SI modification. It can reduce UE activity due to RACH procedure and SI modification is generally needed for all UEs in a cell. Without 
The behavior can be already supported by network decision, however the feature should be descripted in the RRC spec to support consistent UE procedure. For the periodic broadcast, network sets SI broadcast indication field (si-BroadcastStatus) from the beginning of modification period (n+1) and the field is not changed to the end of the period. 
Proposal 2. For SI modification, updated SIBx is periodically broadcasted during the modification period.

Based on the RAN2 agreement, SIBx transmission always continues to the end of modification period whether it is SI modification or SI acquisition. So, the amount of SI broadcast in a cell depends on the configured modification period. The problem is that the value range of the period may be wide, 640 ms ~ 40.96 sec, assuming LTE RRC spec. If it is configured to larger value (e.g. 2560 ms), the gain arised from the on-demand SI mechanism may be heavily decreased. 
In order to reduce the amount of broadcast, the modification period should be configured to smaller value, e.g. 640 ms. Though the SIBx is broadcasted within shorter time than LTE, on-demand SI mechanism can guarantee successful SIBx reception as the procedure uses acknowledgement mechanism. Moreover, new IE (e.g. broadcast period) can be added which is solely used for configuring SIBx transmission duration, than it can avoid dependency with modification period.
Proposal 3. SIBx broadcast period should be set to small value to reduce redundant broadcasting.

3. Conclusion
The paper has described the remaining issues related to on-demand SI and suggested the following proposals:

Proposal 1. SIB1 acquisition is performed from the next modification period.

Proposal 2. For SI modification, updated SIBx is periodically broadcasted during the modification period.

Proposal 3. SIBx broadcast period should be set to small value to reduce redundant broadcasting.
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