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Introduction
At RAN-75, a study item on NR-based Access to Unlicensed Spectrum was approved [1]. One objective is to:
· Study NR-based operation in unlicensed spectrum (RAN1, RAN2, RAN4) including 
· Physical channels inheriting the choices of duplex mode, waveform, carrier bandwidth, subcarrier spacing, frame structure, and physical layer design made as part of the NR study and avoiding unnecessary divergence with decisions made in the NR WI
· Consider unlicensed bands both below and above 6GHz, up to 52.6GHz
· Consider unlicensed bands above 52.6GHz to the extent that waveform design principles remain unchanged with respect to below 52.6GHz bands 
· Consider similar forward compatibility principles made in the NR WI 
· Initial access, channel access. Scheduling/HARQ, and mobility including connected/inactive/idle mode operation and radio-link monitoring/failure
· Coexistence methods within NR-based and between NR-based operation in unlicensed and LTE-based LAA and with other incumbent RATs in accordance with regulatory requirements in e.g., 5GHz , 37GHz, 60GHz bands 
· Coexistence methods already defined for 5GHz band in LTE-based LAA context should be assumed as the baseline for 5GHz operation. Enhancements in 5GHz over these methods should not be precluded. NR-based operation in unlicensed spectrum should not impact deployed Wi-Fi services (data, video and voice services) more than an additional Wi-Fi network on the same carrier; 
In this contribution, we discuss paging transmission on unlicenced frequency for NR-U stand-alone operation. 
Discussion
Stand-alone operation is identified as one important scenario for NR-Unlicensed. Paging transmisson on NR-U is necessary to support NR-U stand-alone operation mode. In NR, the gNB transmit UE’s paging message within the UE’s paging occasions using a potential beam-sweeping mode and the NR UE blindly decode the PDCCH schedule paging PDSCH in type-2 common PDCCH search space with its paging occasions. For paging transmission in unlicensed band, the gNB needs to perform LBT(listen-before-talk) to access the channel. At the presence of other RAT(such as WiFi) or other NR-U node, the gNB could access the channel with one success probability,i.e., the gNB may or may not occupy the channel within the UEs’ paging occasion. If the gNB doesn’t get the channel for paging transmission, the paging transmission has to be delayed to the next paging clycle which would increase the paging latency. If unfortunately, the gNB failed to access the channel for several consecutive paging cycles, the paging latency would be too large for these UEs.
In order to solve the above issues and improve the paging transmission success probability,  more paging transmission opportunities within one paging cycle for NR-U shall be provided. One straightforward method that can be considered is to extend the paging occasion to one paging occasion window within each paging cycle. Therefore there would be more chances for the gNB within the paging occasion window to access the channel and transmit paging message.
Proposal 1: For NR-U stand-alone operation, it is proposed to increase paging transmission opportunities within one paging cycle by extending the paging occasion to one paging occasion window. 

Figure 1 below gives one example of paging occasion window. Within the paging occasion window, there is one normal paging occasion as in the NR specification(being discussed by RAN2). Besides, there would be several additional paging occasions, those additional paging occasions can be copies of the normal paging occasion. The gNB can perform LBT for paging based on those paging occasion within the paging occasion window thus the transmission chances for paging are increased. 


Figure 1: illustration of paging occasion window

Proposal 2:There could be additional paging occasions besides the normal paging occasion within the paging occasion window.
Conclusion
In this contribution, we discussed paging transmission on unlicenced frequency for NR-U stand-alone operation, the following are proposed.
Proposal 1: For NR-U stand-alone operation, it is proposed to increase paging transmission opportunities within one paging cycle by extending the paging occasion to one paging occasion window. 
[bookmark: _GoBack]Proposal 2:There could be additional paging occasions besides the normal paging occasion within the paging occasion window.
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