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1 Introduction

In the previous meeting, RAN1 discussed BWP operation in NR-U and reached the following agreement [1]:
· NR-U should support that a serving cell can be configured with bandwidth larger than 20 MHz.

· For DL operation, the following options for BWP-based operation within a carrier with bandwidth larger than 20 MHz can be considered.

· Option 1a: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on one or more BWPs

· Option 1b: Multiple BWPs configured, multiple BWPs activated, transmission of PDSCH on single BWP

· Option 2: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on a single BWP if CCA is successful at gNB for the whole BWP

· Option 3: Multiple BWPs can be configured, single BWP activated, gNB transmits PDSCH on parts or whole of single BWP where CCA is successful at gNB

· Note: CCA is declared to be successful or not in multiples of 20 MHz.

· FFS for UL operation including some or all of above options can be applied

In this contribution, we assume multiple BWP operation is applicable in NR-U and discuss the issue of system information transmission.
2 Discussion
When NR is deployed standalone in unlicensed band, SIBs need to be transmitted; however, the SIBs transmission may be blocked due to the LBT failure. Thus, UE may fail to receive an SI within its SI window, even if these SIBs transmissions have been scheduled in SIB1. UE has to wait till the next SI window to continue SI detection, which not only increases SI acquisition delay, but also increases UE power consumption. 
Observation: In NR-U SA, the blocked SI transmission due to LBT failure will result in SI acquisition delay and increased UE power consumption.
In NR, the concept of BWP is introduced to make UE consume less power with active bandwidth narrower than cell bandwidth. The gNB usually only transmits system information blocks on initial BWP. For some connected UEs, if the gNB configures additional common search space on non-initial BWPs, these connected UEs can receive system information on non-initial BWPs. But for the idle UE, it only can acquire the system information on the initial BWP. If the LBT operation of gNB fails on the initial BWP during one SI window, the system information transmission will be blocked. Since the current non-initial BWP can be used to transmit system information for RRC_Connected UEs, the same mechanism can be reused for the idle UEs in NR-U scenario. More precisely, the gNB deployed in NR-U SA can configure multiple BWPs within a carrier and perform LBT operations on each of them independently. Any successful LBT on these BWPs can be utilized to transmit SI by the gNB (illustrated in Fig.1, where PCell has 4 BWPs for SIs transmission). For idle UE, option 2 or operation 3 above may be applicable to permit UE to receive SI in one available BWP. As a result, the SI transmission opportunities can be increased greatly, which will reduce the SI acquisition delay for idle UEs.
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Fig.1 SI transmission on non-initial BWP
To alleviate the impacts from the LBT failure, the increasing SI transmission opportunities through the non-initial BWPs to reduce SI acquisition delay should be considered and discussed in RAN2. At the same time, UE power consumption should be evaluated carefully. 
Proposal: In NR-U, Multiple BWPs can be used for SI transmission and the SIs can be transmitted on the available BWP with successful LBT.
3 Conclusion

In this contribution we analyzed SI transmission in NR-U, and made the following proposals:
Observation: In NR-U SA, the blocked SI transmission due to LBT failure will result in SI acquisition delay and increased UE power consumption.
Proposal: In NR-U, Multiple BWPs can be used for SI transmission and the SIs can be transmitted on the available BWP with successful LBT.
4 References

[1] Report of 3GPP TSG RAN1#94bis meeting.

[2] TS38.331, RRC.
_1595166742.vsd
�


