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1. Introduction
During RAN2 meetings, the NR system information was actively discussed and its baseline procedure was captured in TR 38.804. According to the decision, the system information is divided into minimum SI and other SI. Network continuously broadcasts the minimum SI and it doesn’t continuously broadcast other SI in order to reduce transmission overhead. The paper tries to clarify the detailed other system information change procedure when network changes system information since the issue was captured as FFS for concluding the NR study item. 
2. Discussions
2.1 Other SI change

RAN2 agreed the other SI can be broadcasted at configurable periodicity and for a certain duration to reduce transmission overhead. So, the discussion is needed how to indicate other SI update and other SI transmission. LTE uses systemInfoValueTag to indicate the change of SIs and the same approach can be easily reused in NR by conveying the value tag in the minimum SI. In addition, paging is used for ETWS/CMAS notification in LTE and it can be also applied to the other SI change notification. Therefore, we think both procedure can be reused for network triggered other SI broadcast. 

Proposal 1. For other SI change, value tag and paging are used for the SI change indication.

RAN2 needs to consider additional mechanisms for the other SI change since the network only broadcasts the SI for a period. Related to the issue, the following sentence was captured in the chairman report during the RAN2 NR adhoc meeting and it was descripted in the TR 38.804:

FFS Whether there is an additional indication that an on demand SI is actually being broadcast at this instant in time.

When network changes the cell’s other SI, gNB broadcasts a modified other SI for certain duration and indicates it by value tag. The problem is that though UE recognize the SI change by value tag or paging, the UE has to know the exact broadcast time because the value tag only indicates a modification will be happened. Additionally, gNB may broadcast the other SI temporarily by network decision to reduce on-demand SI requests of UEs. For example, a cell deployed in a station may experience frequent on-demand SI requests as many incoming UEs require other SI. 
To provide the information, system information update mechanism and modification period in LTE can be reused in NR. One difference is that the other SI is transmitted during modification period (n+1) only and the scheduling information can include Tx information for the temporary broadcast indication. Following the RAN2 agreement, the minimum SI provides the scheduling information of the other SI, thus the UE can detect it and read the other SI during the modification period. Additionally, change indication can be added in the minimum SI which inform the other SI will be transmitted at the next period. It could avoid UE’s on-demand SI operation due to missing gNB’s SI change notification. 

Proposal 2. For other SI change, the information for other SI transmission is included in the scheduling information.
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Figure 1. Change of Other SI
2.2 Other SI request

To efficiently support the other SI request, we consider the simplest procedure by using RACH. It doesn’t need any additional signaling messages and omits the existing LTE procedure such as UE identification, contention-resolution, and UL time synchronization. The procedure is composed of only 2 steps and it can be described as the following procedure:

1) Step 1. Only a preamble is needed to request other SI when UE requires the information. It can share the same resource with typical initial access preambles and uses a reserved preamble index for the SI request.

2) Step 2. gNB transmits a message after detecting the preamble for SI delivery. The message contains only other SI. The reason is that UE doesn’t need to get UL TA because the UE stays in idle or inactive mode without keeping UL sync. Additionally, UE identification is not needed since the other SI is cell common information. 
The procedure can be used for all other SI update of UEs if the other SI is composed of multiple sub-SIs, such as SIB5 ~ 10. If the whole other SI is bulky, Step 2 message could send the resource information only and the gNB broadcasts the other SI after the Step 2 is successfully performed. Besides, Step 2 message should be transmitted as soon as possible (RAR window) to feedback successful preamble reception.
Proposal 3. For other SI request, only a reserved preamble is used to reduce overhead.

Proposal 4. For other SI delivery, RA response message omits UE ID, UL TA.

3. Conclusion
The paper has described the system information change procedure for NR systems and suggested the following proposals:

Proposal 1. For other SI change, value tag and paging are used for the SI change indication.

Proposal 2. For other SI change, the information for other SI transmission is included in the scheduling information.

Proposal 3. For other SI request, only a reserved preamble is used to reduce overhead.

Proposal 4. For other SI delivery, RA response message omits UE ID, UL TA.
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