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Introduction
In RAN2 97bis meeting, the issue that whether there is an additional indication that an on demand SI is actually being broadcasted at this instant in time was discussed[1][2]. Although no formal conclusion has been made, some consensuses have been reached during the offline discussion: Companies could agree that scheduling information would always be provided and there would be an indication whether the SIB is on demand or broadcast. Two options are that there is a single bit that is dynamically changed or there is a second bit that is dynamically changed.
In this contribution we analyze the above two options and propose to adopt the single bit indication.
Discussion
Options for broadcast indication
Option 1 1-bit indication
In this option, for each SI message belonging to other SI, a dynamic 1-bit indication is used to indicate whether the SI message is actually being broadcasted at this instant in time, e.g. the next SI window. The on-demand SI delivery is illustrated in Figure 1:
Minimum system information (MSI) broadcasts periodically the scheduling information of each SI message and each SI message is associated with a 1-bit indication which informs whether the corresponding SI message will be broadcasted in the next transmission window for the SI message. For a UE needs to acquire SI-X, it checks the corresponding indication first. If the indication shows that the SI-X will not be broadcasted in the next transmission window, the UE sends a request (MSG1 is used here) and monitors the requested SI message in the next SI-X window. Upon the reception of the SI request, the network needs to change the indication for SI-X to inform UEs that the SI-X will be broadcasted.  
As an optimization, after sending the SI request, the UE can check the indication for SI-X to confirm the reception of SI request at the network. If the indication is not changed, the UE can re-send the SI request.

[bookmark: _Ref481134799]Figure 1 broadcast indication: 1-bit indication
The advantage of option1 is small overhead, i.e. only 1 bit per SI message in scheduling information. 

Option 2: 2-bit indication
Different from option1, in option2, for each SI message belonging to other SI, a static 1st bit indicates whether a SI message is broadcasted periodically or delivered via on demand. For the latter, a dynamic 2nd bit is used to indicate whether the SI message is actually being broadcasted at this instant in time or not. The on-demand SI delivery is illustrated in the Figure2:
MSI broadcasts periodically the scheduling information of SI-X. Whenever a UE needs the SI-X, it checks the SI-X broadcast/on demand bit first, and finds the SI-X is delivered via on-demand. Then the UE checks the SI-X being broadcast bit. If the bit shows that the SI-X will not be broadcasted in the next transmission window, the UE sends a request (MSG1 is used here) and monitors the requested SI message in its SI window.

 Figure 2 broadcast indication: 2-bit indication
Obviously, option2 is resulted in more overhead than option1. Both 1-bit indication and 2-bit indication require the UE to check scheduling information whenever the UE wants to acquire an on-demand SI. Hence, option2 brings no benefit over option 1 to UEs requesting on demand SI. 
However, option2 does bring some benefit over option1 to UEs which acquires always broadcasted “other SI”. For instance, consider that SI-Y is broadcasted periodically. When a UE enters a cell, it obtains the scheduling information for SI-Y but not acquire SI-Y until SI-Y is needed. With option2, the UE knows SI-Y is broadcasted periodically via the static 1st bit in the indication. When UE needs to acquire SI-Y, it just needs to monitor the transmission window of SI-Y directly without need for reading MSI. While with option1, the UE needs to reacquire MSI  whenever it needs to read SI-Y.
Observation1: 1-bit indication introduces less overhead than 2-bit indication in Minimum SI.
Observation2: UE follows the same procedure, i.e. sends SI request or monitors SI window directly after checking the indication(s), whenever it requires an “other SI” message which is delivered via on-demand no matter 1-bit indication or 2-bit indication is adopted.
Observation3: Simpler than 1-bit indication, 2-bit indication doesn’t require UE to perform extra indication checking before UE requires an “other SI” message which is broadcasted periodically.
Take the above into account, both options have their advantages and disadvantages. We consider that a UE doesn’t need a SI message when it enters a cell but stored the provided scheduling info for later use and acquire the corresponding SI later based on the stored scheduling info is rare case. Note that this specific scenario where the network provides SI over periodic broadcast and the UE only acquires it whenever it is needed. It only happens when UE starts a new service in a cell which configuration is delivered via periodically broadcasted SI. Hence, we prefer to avoid solution with more always on overhead.
Proposal1: Include 1-bit indication for each SI message belonging to other SI in scheduling information, since it introduces less always on overhead. 
Proposal2: The bit indicates whether a SI message will be broadcasted in the next transmission window of the SI message.

Although the dynamic bit indication in both options has to change upon the reception of SI request, the content of each SI message is not really changed accordingly. Therefore, the UEs which have not sent SI request need not to be triggered to reacquire any SI in this situation. Hence, we propose: 
Proposal3: Changing of the indications, which are in MSI, is not considered as SI modification, i.e. UEs which have not sent the SI request need not to be triggered to reacquire any SI.
Conclusion
According to the analysis in section 2, we have following observations:
Observation1: 1-bit indication introduces less overhead than 2-bit indication in Minimum SI.
Observation2: UE follows the same procedure, i.e. sends SI request or monitors SI window directly after checking the indication(s), whenever it requires an “other SI” message which is delivered via on-demand no matter 1-bit indication or 2-bit indication is adopted.
Observation3: Simpler than 1-bit indication, 2-bit indication doesn’t require UE to perform extra indication checking before UE requires an “other SI” message which is broadcasted periodically.
And propose:
Proposal1: Include 1-bit indication for each SI message belonging to other SI in scheduling information, since it introduces less always on overhead. 
Proposal2: The bit indicates whether a SI message will be broadcasted in the next transmission window of the SI message.
Proposal3: Changing of the indications, which are in MSI, is not considered as SI modification, i.e. UEs which have not sent the SI request need not to be triggered to reacquire any SI.
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