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Introduction

In study item phase, the TP for the paging scheme in NR-U was agreed in TR38.889 as follow:
“For paging, it may be beneficial to introduce more opportunities per DRX cycle for the UE to receive the page. The additional locations can be provided in time domain by configuring an extended paging occasion (i.e. a paging window) or configuring multiple paging occasions to a UE.”

In this contribution, we will discuss the effect of the additional paging locations per DRX cycle in NR-U.
Discussion

The motivation to introduce more paging transmission opportunities per DRX cycle in NR-U is due to LBT (Listen Before Talk). This is because the LBT scheme in NR-U may reduce the probability for the gNB transmitting the paging message. Therefore, two possible methods are considered to resolve the issue by increasing the paging transmission opportunities per DRX cycle in NR-U. One is extending the paging occasion (i.e. a paging window), and the other is configuring multiple paging occasions per DRX cycle.
· Paging window method:

In the method of extending the paging occasion (i.e. a paging window), the length of the paging window will affect the UE power consumption and the gNB transmitting paging message probability. In current LBT scheme in NR-U, the maximum length to occupy channel after LBT success is 10ms. Hence, it is reasonable to assume that the length of the paging window should be at least 10ms to allow gNB having a higher probability to transmit the paging message.
Proposal 1: The length of the paging window should be at least 10ms.

Another issue for the paging window method is whether the different paging windows could overlap. Restricting different paging windows overlapping will also restrict the available frame which could be configured as the paging frame. However, allowing different paging windows overlapping may cause the paging records which belong to different paging window will need to be carried by the same paging message in the overlapping part. This may exceed the maximum number of paging records in a paging frame.
In order not to affect the paging capacity for NR-U, allowing different paging windows overlapping should be considered. How to resolve the number of paging records that exceed the maximum number in a paging frame should be further studied.
Proposal 2: Different paging windows could overlap. FFS how to resolve the maximum number of paging records in a paging frame be exceeded.
· Multiple paging occasions method:
In the method of configuring multiple paging occasions per DRX cycle, how to define the additional paging occasions will also affect the UE power consumption and the gNB to transmitting paging message probability. For example, although the more paging occasions per DRX cycle will cause UE to consume more power, the probability for the gNB to transmit the paging message will become higher. Therefore, the configuration of the multiple paging occasions per DRX cycle will be the critical part of the method.
Since the additional paging occasions are distributed between different slots. There will have more opportunities to configure the additional paging occasions. Therefore, the available frame which could be configured as the paging frame may not be affected. Hence, it may not necessary to configure the additional paging occasions belong to different paging occasions to overlap.
Proposal 3: The additional paging occasions belong to different paging occasions should not overlap.
Conclusion

Based on the discussion the following is proposed:
Proposal 1: The length of the paging window should be at least 10ms.
Proposal 2: Different paging windows could overlap. FFS how to resolve the maximum number of paging records in a paging frame be exceeded.
Proposal 3: The additional paging occasions belong to different paging occasions should not overlap.
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