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Introduction
In this document, we discuss how to schedule system information messages.
Discussion
In LTE, the SI messages are transmitted within periodically occurring time domain windows (referred to as SI-windows) using dynamic scheduling. Each SI message is associated with a SI-window. The SI-windows of different SI messages do not overlap in LTE. That is, within one SI-window only the corresponding SI is transmitted. Since the SI-windows of different SI messages do not overlap, UE is allowed to implement only a single BCCH buffer for decoding a SI message. Thus, such SI scheduling in LTE reduces complexity of UE implementation. 
Meanwhile, restriction to non-overlapped SI transmissions will increase latency of SI acquisition. It is obvious that if UE is capable of decoding multiple SI messages at a time, UE could quickly acquire SI messages at a cell.
For standalone NR, gNB would have more resources for common channels with wider bandwidth. Thus, gNB may be able to broadcast multiple SI messages at a time. On the other hand, UE capability of decoding BCCH transmissions can increase to reduce SI acquisition delay at a cell. Thus, NR UE may be enhanced to decode multiple SI messages at a time.

Observation 1: It is beneficial for NR UE to decode multiple SI messages in parallel to reduce SI acquisition delay.

gNB may be able to schedule multiple SI messages in parallel in two ways: 
1)  Option 1: Multiple SI messages are allowed to be scheduled within a SI-window

2)  Option 2: The SI-windows of different SI messages are allowed to be overlapped within a SI-window
In LTE each SI message is associated with a SI-window. Such a mapping between a SI message and a SI window is beneficial from UE perspective. If UE wants to receive a particular SI message, UE will only monitor a particular SI window. Within the SI window, UE will decode a concerned SI message only.

If multiple SI messages are associated with a SI-window (i.e. Option 1), a relatively longer SI window may be configured to schedule multiple SI messages within it. Thus, in Option 1 UE may monitor a longer SI window. A short SI window would be better than a long SI window for UE power saving. In addition, we wonder why the SIBs that can be scheduled in a SI window should be divided into different SI messages. If multiple SIBs are scheduled in a SI window, those SIBs could be simply multiplexed into a single SI message in a SI window.
Meanwhile, if the SI-windows of different SI messages are allowed to be overlapped within a SI-window (Option 2), some UEs may monitor only a concerned SI window to decode a concerned SI message while other UEs may monitor overlapped SI windows if those UE are capable of decoding multiple SI messages in parallel. 

We prefer to associate each SI message with one SI-window. In Option 2, UE is allowed to decode only a concerned SI message within a SI window while being allowed to decode multiple SI messages in parallel for quicker SI acquisition. From network perspective, Option 2 would give better SI scheduling flexibility to gNB than Option 1. gNB may fully or partially overlap multiple SI windows.
Proposal 1: Each SI message is associated with a SI-window for NR. gNB is allowed to overlap the SI-windows of different SI messages in time.

Proposal 2: If necessary, UE decodes multiple SI messages in parallel within overlapped SI windows.
Furthermore, we think that different SI messages could be scheduled with different SI window lengths. Thus, a big size of SI message may be scheduled with a longer SI window length while a small size of SI message may be scheduled with a shorter SI window length for scheduling flexibility.

Proposal 3: The SI-windows of different SI messages can be different in length.

gNB may perform beam sweeping for broadcast of a SI message. Thus, we think that one SI window should consist of multiple time slots. gNB would transmit a SI message using a different DL Tx beam(s) in the corresponding SI window.

Proposal 4: One SI window consists of one or more time slots. gNB may transmit a SI message using a different DL Tx beam(s) in the corresponding SI window.
Note that even though we are fine to increase scheduling flexibility of SI messages in the network side, it is beneficial to limit SI decoding capability in the UE side. Thus, we propose that RAN WGs further discuss minimum UE capability of decoding SI messages for NR.
Proposal 5: RAN WGs further discuss minimum UE capability of decoding SI messages for NR.

In LTE, the concept of a modification period is used. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling. We assume that this concept is also applicable for NR SI.
Proposal 6: The concept of a modification period is used for NR SI broadcast. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling.
Conclusion

In conclusion, we propose the followings for SI scheduling:
Observation 1: It is beneficial for NR UE to decode multiple SI messages in parallel to reduce SI acquisition delay.

Proposal 1: Each SI message is associated with a SI-window for NR. gNB is allowed to overlap the SI-windows of different SI messages in time.

Proposal 2: If necessary, UE decodes multiple SI messages in parallel within overlapped SI windows.
Proposal 3: The SI-windows of different SI messages can be different in length.
Proposal 4: One SI window consists of one or more time slots. gNB may transmit a SI message using a different DL Tx beam(s) in the corresponding SI window.
Proposal 5: RAN WGs further discuss minimum UE capability of decoding SI messages for NR.

Proposal 6: The concept of a modification period is used for NR SI broadcast. System information may be transmitted a number of times with the same content within a modification period, as defined by its scheduling.
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