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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
RAN1 has received an LS from RAN4 on the LP-WUR architecture raising the following questions [1]:
	In this meeting, to evaluate the RF impacts of LP-WUR architecture, RAN4 reach further agreements on framework and selected scenarios for next-step RF evaluation. 
RAN4 has the following question:
· Whether the case when the WUS/WUR is same as NR channel bandwidth, e.g. 5MHz WUS within 5MHz NR CBW (Max 25 RBs/15kHz SCS), is considered for LP-WUS/WUR evaluation.



[bookmark: _Ref129681832]Discussion
For bandwidth of LP-WUS for study purposes, in RAN1#111 the following agreements were made [2]:
	Agreement
For the purpose of study, the BW of one LP-WUS is not greater than X (FFS X is 5 or 20) MHz for FR1, study further 
· whether BW of LP-WUS is configurable (implicitly or explicitly)
· size of guard band [FFS: within or outside of BW X], if any 
· whether there is different X for Idle, Connected, Inactive modes
FFS: Whether FR2 is included in the scope of LP-WUS SI



[bookmark: _GoBack]In RAN1#112bis-e, for bandwidth of LP-WUS in IDLE/Inactive mode, the following agreements were made [4]:
	Agreement
At least for IDLE/Inactive mode, at least one BW-size <=5MHz is recommended to be supported for FR1
· Other BW sizes are not precluded
· if additional BW-size(s) are recommended to be supported, BW-size can be up to 20MHz
· LP-WUS bandwidth size (including guard-bands) is assumed to be an integer number of PRBs



For LP-WUS deployment, in RAN1#112bis-e the following agreement was made [4]:
	Agreement
· Capture in TR: From RAN1 perspective, LP-WUS and signals/channels used by MR can be within the same FR1 band.
· At least LP-WUS and signals/channels by MR can be on the same carrier in the band
· Study further 
· Whether LP-WUS and signals/channels used by MR can be different carriers in the band 
· Details on the LP-WUS location within a carrier
· Whether LP-WUS is applicable for TDD / FDD (with full duplex operation)
· Band can be different than band of signals/channels used by MR
· LP-WUS association with BWP
· LP-WUS can be configurable within guard-band of a band (like NB-IoT)




According to the agreements, LP-WUS and signals/channels by MR can be on the same carrier in the band, and for IDLE/Inactive mode, the bandwidth size of no larger than 5MHz is recommended to be supported for FR1. If the LP-WUS is deployed in an NR band with channel bandwidth of 5MHz and TDD with NR channels is supported, the LP-WUS can actually have the same bandwidth as NR channel bandwidth.
However, for evaluation purpose, the case when the WUS/WUR is same as NR channel bandwidth was not specifically considered for LP-WUS/WUR in RAN1. For link-level simulation for bandwidth of LP-WUS, as the agreements made in RAN1#112 [3]:
	Agreement
For link-level simulation of LP-WUS, the following table is used as starting point,
· FFS for other assumptions if any
· Note: The assumptions are not intended to limit the scope of the study or the design.
Table XX. Simulation assumptions for LP-WUS
	Attributes
	Assumptions

	…

	gNB Channel BW 
	20MHz, FFS other values

	LP-WUS BW
	Option 1:
· 5MHz including subcarriers for guard band
· 4.32MHz (i.e.,12 RBs) for LP-WUS transmission for 30kHz SCS
Option 2:
· {2.16, 4.32} MHz including subcarriers for guard band 
· 1.44MHz, 2.88MHz (i.e.{4, 8} RBs) for LP-WUS transmission for 30kHz SCS
FFS: other options are up to companies to report
GB is symmetrically placed on each side of LP-WUS

	…






The bandwidth for LP-WUS are defined as 5 MHz in Option 1 and 2.16 MHz in Option 2. As to whether the bandwidth of LP-WUS/WUR can be the same as the NR channel bandwidth or not, the current assumption can be flexibly used to evaluate the performance including interference rejection capability. Therefore, we do not find any necessity to further define specific evaluation assumptions for the case when the LP-WUS/WUR is the same as NR channel bandwidth. And we note that RAN4’s question relates to evaluation purposes, rather than design purposes.
Proposal 1: Provide the following response to RAN4:
· For evaluation purposes, RAN1 has not defined a special case where the bandwidth of LP-WUS/WUR is the same as the NR channel bandwidth. 
· RAN1 has reached an agreement that LP-WUS and signals/channels used by the main radio can be within the same FR1 band and at least on the same carrier in the band.

Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discuss the paging procedure enhancement. Based on the analysis, we have the following observations and proposals:

Proposal 1: Provide the following response to RAN4:
· For evaluation purposes, RAN1 has not defined a case where the bandwidth of LP-WUS/WUR is the same as the NR channel bandwidth. 
· RAN1 has reached an agreement that LP-WUS and signals/channels used by the main radio can be within the same FR1 band and at least on the same carrier in the band.
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