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1 Introduction
One of the objective of SID [1] is to study NR-based initial access and idle mode operation in unlicensed spectrum. SI message acquisition is one of the essential operation which UE needs to perform before it can access the cell.
In NR each SI message is transmitted within periodically occurring time domain SI-windows. In this contribution we discuss the mapping between SI messages and SI Windows in NR-U.
2 Discussion
In NR, SIBs other than SIB 1 are carried in SI messages, which are transmitted on the DL-SCH. Each SI message is transmitted within periodically occurring time domain SI-windows. There is one to one mapping between SI message and SI-window. The SI-windows of different SI messages do not overlap. Figure 1 is an example illustration of transmitting/receiving two SI messages. 
As shown in Figure 1, the issue with the current design is that if channel is not free in SI-Window 1, SI message 1 can’t be transmitted in adjacent SI-window 2 where the channel is free. Similarly if channel is not free in SI-Window 2, SI message 2 can’t be transmitted in adjacent SI-window 1 where the channel is free. One can argue that network can map SIBs of SI message 1 and SI message 2 in a single SI message. However this is not possible as SIBs mapped to SI message 1 and SI message 2 have different periodicity. Even if they had the same periodicity, it may not be always possible to map SIBs of SI message 1 and SI message 2 in a single SI message because of maximum supported TB size of a SI message.
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Figure 1
The mapping between SI messages and SI-windows can be enhanced to provide additional flexibility in transmitting the SI messages in SI0windoes To overcome the abovementioned issue, the following enhancements to the mapping between SI messages and SI-windows can be considered:
A. One SI message can be mapped to multiple SI-windows. 
Figure 2 is an example illustration of this approach. The periodicity of SI message 1 and SI message 2 are 80ms and 160ms respectively. SI message 1 is mapped to SI-Window 1 and SI-Window 2. SI-Window 1 is the primary SI-window associated with SI message 1. SI-Window 2 is the primary SI-window associated with SI message 2. SI-Window 2 is also the secondary SI-Window for SI message 1 and can be used for transmission of SI message 1 when it is not used to transmit SI message 2. Every 160ms, SI-Window 2 occurs twice every 80ms and used for transmission of SI message 2 only once.
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Figure 2
B. One SI message is mapped to only one SI window. Multiple SI messages can be mapped to same SI-window.
Figure 3 is an example illustration of this approach. As shown in the Figure 3, SI message 1 and SI message 2 is mapped to a same SI-Window. The SI-window is configured large enough to allow multiple transmission opportunities. The periodicity of SI message 1 and SI message 2 are 80ms and 160ms respectively. The transmission of SI message 1 and SI message 2 can be separated in same SI window by configuring different coresets for SI message 1 and SI message 2. 
SI window of larger size and mapped to multiple SI messages is more flexible in handling the channel availability then having multiple small sized SI windows mapped to one SI message.
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Figure 3
Based on the above discussion we propose the following:

Proposal  : In unlicensed spectrum, mapping of multiple SI messages to same SI-Window should be supported.

3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal :  In unlicensed spectrum, mapping of multiple SI messages to same SI-Window should be supported.
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