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1 Introduction
In this contribution we discuss the issues related to transmission/reception of SI change indication in unlicensed spectrum.
2 Discussion
In NR, updated system information is broadcasted in the modification period following the one where SI change indication is transmitted. SI change indication is transmitted in each PO of default DRX cycle, so that each UE can receive the SI change indication. Each modification period consists of multiple default DRX cycles and SI change indication can be transmitted in POs of each default DRX cycle to ensure reliable delivery of SI change indication. The UE receives SI change indication using Short Message transmitted with P-RNTI over DCI in its PO. For example, as shown in Figure 1, SI change indication is transmitted in modification period N. UE receives the SI change indication in its PO in modification period N and acquires the updated SI in modification period N+1.
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Figure 1
In case of unlicensed spectrum, gNB needs to determine whether the channel is free or not before transmitting the SI change indication in PO. If channel is not free, it cannot transmit SI change indication. So it is possible that SI change indication is not transmitted in each PO of default DRX cycle. For example, as shown in Figure 2, SI change indication is not transmitted in PO2 because of LBT failure. As a result, UEs which are monitoring PO2 cannot receive the SI change indication.
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Figure 2
The abovementioned issue can be resolved if gNB continues transmitting SI change indication in subsequent modification period (s) until it has transmitted SI change indication in each PO of default DRX cycle at least once. There are some consequences if gNB transmits SI change indication in multiple modification periods: 
· The UEs which have received SI change indication in modification period N, will acquire and apply the updated SI in modification period N+1. The UEs which have received SI change indication in modification period N+1, will acquire and apply the updated SI in modification period N+2. Since the SI is updated from modification period N+1, the UEs which have received SI change indication in modification period N+1 should acquire and apply SI immediately. Short message can indicate whether the UE should apply SI immediately or in next modification period as shown in Figure 3.
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Figure 3
· The UEs which have received SI change indication in modification period N may also receive the SI change in modification period N+1. These UEs will unnecessarily read MIB and SIB1 again. In order to avoid reading MIB and SIB 1 again, short message transmitted in modification period N+1 may indicate that SI change indication in this modification period is repetition of SI change indication transmitted in previous modification period(s). As shown in Figure 4, retransmission count can be included to indicate that SI change indication in this modification period is repetition of SI change indication transmitted in previous modification periods.
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Figure 4
An alternate approach to resolve the issue could be to configure a common region for monitoring SI change notification. This common region is monitored by each UE irrespective of its PO. This common region can be configured per modification period. This however may increase the UE’s power consumption.
Based on the above discussion we propose the following:

Proposal: In unlicensed spectrum repetition of SI change indication over multiple SI modification periods may be needed to relieve LBT impact. 
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal:  In unlicensed spectrum repetition of SI change indication over multiple SI modification periods may be needed to relieve LBT impact. 
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