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Discussion
1 Introduction

In the previous meeting, ‘minimum SI’ and ‘other SI’ were defined and followings are agreed:
· Minimum SI needs to be broadcasted periodically.
· Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
· It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.

In this contribution based on the agreements we discuss how UE requests effectively other SI and how NW provides the requested other SI.
2 Discussion
2.1 Other SI delivery based on SI transmission period
Other SI delivery is not time-sensitive compared with minimum SI and NR gNB doesn’t have to provide immediately the requested other SI upon receiving SI request from a UE. So it is efficient that the network waits for a certain period of time, and provides the requested SI in broadcast manner if more than a certain number of UEs request the SI delivery for the same other SI. Or, if any other UE doesn’t request the transmission of the other SI for the certain period of time, the network will unicast the requested SI only to the UE.

Observation 1: If the number of UEs which requests the same other SI for a certain period of time is above a threshold, SI delivery in broadcast manner will be more efficient than unicast in terms of signaling overhead.

If network doesn’t provide immediately the requested SI upon receiving the SI request and waits for further SI request from other UEs, UE has to indefinitely wait for the SI transmission after SI request because it doesn’t know when the requested SI will be transmitted. To avoid this, the requested SI needs to be provided to UE within the appointed time period which is referred to as SI transmission period.
In figure1, network decides whether to broadcast or unicast for requested SI based on the number of UEs which request SI transmission during a SI transmission period. After sending SI request to network, UE monitors the next SI transmission period to receive the requested SI. If only one or a small number of UEs request a certain SI, the network will transmit the SI in unicast manner.
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Figure 1 SI transmission period for other SI
There could be various types of other SI and the SI transmission period could be set differently depending on the SI type. I.e., more delay sensitive type of other SI has a relatively short SI transmission period while long SI transmission period is set to the less delay sensitive type of other SI. 
Proposal 1: To introduce other SI delivery based on SI transmission period, which is as follows:
· If the number of UEs which request other SI during Nth SI transmission period is above a threshold, network provides requested other SI in N+1th SI transmission period in broadcast manner. Otherwise, the network provides the requested other SI in unicast manner.
· UE requests other SI in Nth SI transmission period, and monitors the other SI until the end of N+1th SI transmission period. If the UE receives the requested other SI, the UE stops monitoring.
The SI transmission period configuration can be included in minimum SI to be broadcast periodically. However, the size of minimum SI should be minimized to increase the gain of the on-demand SI delivery. So SI transmission period configuration via dedicated signalling also can be considered. That is, network provides the SI transmission period configuration in response to the SI request from UE. Then, the SI transmission period configuration doesn’t need to be broadcast periodically.,In this case, only the UEs which requested SI transmission is likely to read the SI broadcasting since other UEs does not know SI transmission period. 
2.2 Congestion control for other SI request
If many UEs try to send SI request at the same time, uplink congestion will happen. So we need to study how to control the amount of SI request to avoid the uplink congestion. 
If a certain other SI is already decided to be broadcast in the next SI transmission period, UE doesn’t need to send SI request to acquire the other SI. Therefore, if UE is able to know whether interesting SI will be broadcast before sending SI request to network, the UE will not send the SI request and unnecessary SI request can be reduced.
Observation 2: To avoid uplink congestion due to SI request, UE should be able to know whether interesting other SI will be broadcast in next SI transmission period before it sends SI request to network.
When network decides to broadcast of some other SI, if it notifies UEs that the other SI will be broadcast in the next SI transmission period as shown in figure2, UE receives the broadcast notification and will not send the SI request. Even though the UE doesn’t request the other SI, it will monitor the next SI transmission period to receive the SI via broadcast.
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Figure 2 Other SI broadcast notification
Proposal 2: To introduce SI broadcast notification, which is as follows:
· When network decides to broadcast of some other SI, it notifies UEs that the other SI will be broadcast in the next SI transmission period by sending SI broadcast notification.

· UE checks whether interesting other SI will be broadcast in the next SI transmission period by receiving the SI broadcast notification via other broadcasting message (e.g. minimum SI or paging). If the interesting other SI is going to be broadcast, the UE doesn’t send SI request to gNB.
3 Conclusion
In this contribution, we discussed how UE requests effectively other SI and how NW provides the requested other SI and made following observation and proposals:
Observation 1: If the number of UEs which requests the same other SI for a certain period of time is above a threshold, SI delivery in broadcast manner will be more efficient than unicast in terms of signaling overhead.

Observation 2: To avoid uplink congestion due to SI request, UE should be able to know whether interesting other SI will be broadcast in next SI transmission period before it sends SI request to network.

Proposal 1: To introduce other SI delivery based on SI transmission period, which is as follows:
· If the number of UEs which request other SI during Nth SI transmission period is above a threshold, network provides requested other SI in N+1th SI transmission period in broadcast manner. Otherwise, the network provides the requested other SI in unicast manner.
· UE requests other SI in Nth SI transmission period, and monitors the other SI until the end of N+1th SI transmission period. If the UE receives the requested other SI, the UE stops monitoring.
Proposal 2: To introduce SI broadcast notification, which is as follows:
· When network decides to broadcast of some other SI, it notifies UEs that the other SI will be broadcast in the next SI transmission period by sending SI broadcast notification.
· UE checks whether interesting other SI will be broadcast in the next SI transmission period by receiving the SI broadcast notification via other broadcasting message (e.g. minimum SI or paging). If the interesting other SI is going to be broadcast, the UE doesn’t send SI request to gNB.
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