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Introduction
In this contribution, we share our views on LP-WUS operation in IDLE/INACTIVE mode.
Discussion
Association between LO and MO
In RAN1#116b meeting, the following agreement has been made [1] , and the down-selection from these 2 options is expected in RAN1#117.  
	Agreement
Each LO consists of N * K LP-WUS MOs, where N is the number of beams corresponding to LP-WUS, and K is the number of LP-WUS MOs for each beam.
· Option 1: K = 1 
· Option 2: K can be larger than or equal to 1
· FFS if more than 1 LP-WUS is transmitted from the same beam, whether the information in these multiple LP-WUS is always the same or can be different



The benefit of Option 1 is the simplicity: when a gNB receives a paging message from CN, the gNB sent a LP-WUS message to the UE followed by Paging PDCCH in a pre-determined timing. The drawback of this approach is that the gNB should schedule the LP-WUS transmission in the intended single LO: otherwise, the UE cannot be woken-up and the Paging occasion may be missed, resulting in the paging delay. The problem will be severe when the channel bandwidth is narrow such as 5MHz, which might be occupied by LP-WUS transmission. When a high priority transmission occurs in the same subframe, LP-WUS may be dropped in this case. To avoid this situation, it would be better to associate one LO with multiple MOs for a given beam, i.e. Option 2. 
Regarding the FFS for Option 2, the situation will be, however, much worse when the information in these multiple LP-WUS is always the same. For example, when K=4, the gNB has to send the same LP-WUS four times, which is a big constraint to the scheduler when the channel bandwidth is narrow. In this sense, the information in these multiple LP-WUS can be different, which gives more flexibility to the gNB, i.e. gNB can choose just one preferable MO to send a LP-WUS to a UE. 
Proposal 1: For the association between LO and MO, K can be larger than or equal to 1 (i.e. Option 2 is supported) 
· if more than 1 LP-WUS is transmitted from the same beam, the information in these multiple LP-WUS can be different 

Association between LO and PO
In RAN1#116b meeting, the following question has been made by FL[2].
	[H] Question 1-1
Here are a few potential options that had been discussed.
Option 1: Offset between LO and PO is configured by the network. FFS one or multiple values.
· UE does not report capability on the wake-up delay.
· Expected UE behavior
· Option 1a: If UE monitors LP-WUS, it shall be able to wake up within the offset.
· Option 1b: If UE monitors LP-WUS, the UE monitors the first legacy PO after the LP-WUS plus wake-up delay.
Option 2: Offset between LO and PO is configured by the network. FFS one or multiple values.
· UE reports capability on the wake-up delay.
· This can be potentially used by the network to configure the offset properly.
· Expected UE behavior
· Option 1a: If UE monitors LP-WUS, it shall be able to wake up within the offset.
· Option 1b: If UE monitors LP-WUS, the UE monitors the first legacy PO after the LP-WUS plus wake-up delay.
Option 3: Offset between LO and PO is configured by the network. FFS one or multiple values.
· A single value is specified in the specification, and UE supporting LP-WUS feature shall support the wake-up delay equal to or less than this value.



The introduction of UE capability on wake-up delay may minimize the delay for each UE caused by LP-WUR operation. However, the introduction of multiple UE capabilities will complicate the handling of the different types of UE, which is not preferable from gNB perspective. In general, the required paging delay is a second order (i.e. the default paging cycle is 2.56sec), thus we are currently not sure if the difference of several 100ms in wake-up delay makes any difference. Also, we don’t see a use case to use multiple values for the offset between LO and PO. Therefore, Option1 with single offset value is preferable. 
Proposal 2: A single Offset between LO and PO is configured by the network (i.e. Option 1 is supported). 

Conclusion
Our proposals are summarized as follows: 
Proposal 1: For the association between LO and MO, K can be larger than or equal to 1 (i.e. Option 2 is supported) 
· if more than 1 LP-WUS is transmitted from the same beam, the information in these multiple LP-WUS can be different 
Proposal 2: A single Offset between LO and PO is configured by the network (i.e. Option 1 is supported). 
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