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Discussion
Introduction

One of the objectives of the NR-U work item [1] includes:
-
System information: specify required NR modifications to enhance acquisition of system information in NR-U including increased transmission opportunities in time domain for SI transmission.
This contribution will focus on the enhancements for SI transmission on NR-U.

Discussion
In NR [2], SIBs other than SIB1 can be mapped to the same SI message. Each SI message is transmitted within periodically occurring time domain windows (referred to as SI-windows with same length for all SI messages). Each SI message is associated with a SI-window and the SI-windows of different SI messages do not overlap. NR also supports re-transmission for SI message and multiple beam sweeping periods within an SI window. The SI window length can be configured to be 5, 10, 20, 40, 80 and 160 ms, while, the SI window periodicity can be configured to be 80, 160, 320, 640, 1280, 2560 and 5120 ms.  

In NR-U, in order to mitigate the LBT impact, one simplest method is to extend the SI window length to increase transmission opportunities in time domain for SI transmission. As long as the longer SI window length is configured, more transmission opportunities can be realized without any changes in the current SI scheduling mechanism.

Observation 1: Extending SI window is the simplest method to implement.
As a consequence, the concern is that this may cause overlapping between different SI windows. Typically, the SI window periodicity is configured with more than 160ms to ensure adequate coverage and to minimize resource overhead in the actual deployments. Besides, the main application scenario for NR-U is small cell which doesn’t require very large coverage. It will not cause large delay for UE to access the cell if the long SI window periodicity is configured. 
Assuming that beam sweeping period is 5ms, the current value of SI window periodicity already allows a large number of re-transmissions for SI message. It is long enough not to cause the overlapping between different SI messages even if allowing the extended SI window length. Hence, overlapping between different SI messages is not necessary as it also brings additional complexity. 
Observation 2: Given that NR-U cell sizes are small, allowing the extended SI window length will not cause overlapping between different SI windows.

Proposal 1: Extending the SI window in the time domain can be considered to mitigate the LBT impact.
Another solution is to associate multiple SI messages with a given SI window. gNB can map multiple SI messages into a SI window, and transmit multiple SI messages into different MAC PDU in the same slot once LBT success. The greatest benefit of this way is to utilize the obtained channel at most. However, in order to support the HARQ soft combination of the same SI messages at different occasions, UE should distinguish those SI messages, as a result, some changes in PHY should be introduce, such as a new RNTI. Otherwise, gNB can transmit multiple SI messages into a MAC PDU. In this case, the undesired SI message causes redundancy reception for UE. In general, this optimization will inevitably involve increase complexity for UE.
Observation 3: Associating multiple SI messages with a SI window will bring complexity.
Furthermore, NR-U also supports on-demand system information acquisition. Considering that the NR-U cells are small, each cell will only support a small number of users and hence, providing system information on-demand is more suitable and this will further reduce the necessity for any new mechanism such as overlapping SI windows etc. 

In general, since the existing SI scheduling mechanisms can satisfy the demands of NR-U, we propose that no new solutions are needed for NR-U.
Proposal 2: The existing SI scheduling mechanism is sufficient for SI transmission on NR-U. 
Conclusion
In this contribution, we discussed 
Observation 1: Extending SI window is the simplest method to implement.
Observation 2: Given that NR-U cell sizes are small, allowing the extended SI window length will not cause overlapping between different SI windows.

Proposal 1: Extending the SI window in the time domain can be considered to mitigate the LBT impact.
Observation 3: Associating multiple SI messages with a SI window will bring complexity.
Proposal 2: The existing SI scheduling mechanism is sufficient for SI transmission on NR-U. 
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