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9.15.5 UE features for LP-WUS/WUR for NR

For RAN1#120, in addition to individual company/organization/university tdocs, the rapporteurs are to provide initial input.

Proposal: 

Support Alt-2 below: 

· Alt-2: Introduce the following FG(s), where the supported LP-WUS/WUR waveform and operation are reported in a FG, with FFSs on whether/which to define as a basic FG for LP-WUS/WUR (and potential prerequisite relationship in between), Type and further coupling/decoupling of the FG(s)
	X-1
	LP-WUS operation in IDLE/INACTIVE mode based on OOK signal
	1. LP-WUS operation in IDLE/INACTIVE mode to trigger paging monitoring based on OOK
[2. The support of LP-SS based RRM measurement and/or SSB-based measurement, corresponding to component 1]
[3. The support of further RRM relaxation of UE MR]
[4. The support of serving RRM measurement offloading]
[5. The supported wake-up delay]
FFS: M values
FFS: Other components and/or further FG separation
	
	YES
	n/a
	LP-WUS operation in IDLE/INACTIVE mode based on OOK signal is not supported
	[Per Band]
	n/a
	n/a
	n/a
	Component 1 candidate values: {OOK-based, OFDM-based, both}
Component 5 candidate values: FFS
[For UE supporting both X-1 and X-2, UE is not allowed to report different candidate values for component 1]
	Optional with capability signalling

	X-1a
	LP-WUS operation in IDLE/INACTIVE mode based on OFDM [overlaid] sequence
	1. LP-WUS operation in IDLE/INACTIVE mode to trigger paging monitoring based on OFDM
[2. FFS: The support of LP-SS based RRM measurement and/or 
[X. FFS: The support of SSB-based RRM measurement]
[3. The support of further RRM relaxation of UE MR]
[4. The support of serving RRM measurement offloading]
[5. The supported wake-up delay]
FFS: M values
FFS: Other components and/or further FG separation
	
	YES
	n/a
	LP-WUS operation in IDLE/INACTIVE mode based on OFDM is not supported
	[Per Band]
	n/a
	n/a
	n/a
	Component 1 candidate values: {OOK-based, OFDM-based, both}
Component 5 candidate values: FFS
[For UE supporting both X-1 and X-2, UE is not allowed to report different candidate values for component 1]
	Optional with capability signalling


Alternative proposal: 
Support Alt-1 below: 
· Alt-1: Introduce separate FGs for LP-WUS/WUR waveform and operation as follows, with FFSs on whether/which to define as a basic FG for LP-WUS/WUR (and potential prerequisite relationship in between), Type and further coupling/decoupling of the FG(s)
	X-1
	OOK-based LP-WUS and LP-SS
	1. Support of LP-WUS based on OOK-1 or OOK-4

2. Support of LP-SS based on OOK-1 or OOK-4
FFS: Other components and/or further FG separation
	
	YES
	n/a
	OOK-based LP-WUS is not supported
	[Per Band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	X-2
	OFDM-sequence based LP-WUS
	1. Support of LP-WUS based on overlaid OFDM sequence(s) over OOK symbol

FFS: Other components and/or further FG separation
	
	YES
	n/a
	OFDM-sequence based LP-WUS is not supported
	[Per Band]
	n/a
	n/a
	n/a
	
	Optional with capability signalling

	X-3
	Further RRM relaxation of UE MR in IDLE/INACTIVE modes
	1. Support of further RRM relaxation of UE MR for both serving and neighbour cell measurements in IDLE/INACTIVE modes, including necessary conditions
	X-1 or X-2
	NO
	N/A
	Further RRM relaxation of UE MR is not supported in IDLE/INACTIVE modes
	N/A
	N/A
	N/A
	N/A
	
	Optional without capability signalling

	X-4
	UE serving cell RRM measurement offloaded from MR to LP-WUR in IDLE/INACTIVE modes
	1. Support of UE serving cell RRM measurement offloaded from MR to LP-WUR in IDLE/INACTIVE modes, including necessary conditions
	X-1 or X-2
	NO
	N/A
	UE serving cell RRM measurement offloaded from MR to LP-WUR is not supported in IDLE/INACTIVE modes
	N/A
	N/A
	N/A
	N/A
	
	Optional without capability signalling

	X-5
	Paging monitoring triggered by LP-WUS in IDLE/INACTIVE modes
LP-WUS operation in IDLE/INACTIVE
	1. Support of LP-WUS monitoring and paging monitoring triggered by LP-WUS[, including at least configuration, sub-grouping and entry/exit condition for LP-WUS] 

2. The supported wake-up delay for IDLE/INACTIVE modes
3. Support of further RRM relaxation of UE MR for both serving and neighbour cell measurements in IDLE/INACTIVE modes, including necessary conditions
4. Support of UE serving cell RRM measurement offloaded from MR to LP-WUR in IDLE/INACTIVE modes, including necessary conditions
FFS: Other components and/or further FG separation
	
	YES
	N/A
	Paging monitoring triggered by LP-WUS is not supported in IDLE/INACTIVE modes
LP-WUS operation in IDLE/INACTIVE is not supported
	[Per Band or Per UE]
	N/A
	N/A
	N/A
	Component 2 candidate value: [two values for ultra-deep sleep state and one value for deep sleep state]
Note: Definition of wake-up delay: Minimum gap time between LP-WUS reception and MR to start PDCCH monitoring.

	Optional with capability signalling

	X-6
	LP-WUS operation in CONNECTED mode
	1. The supported LP-WUS operation in CONNECTED mode
[2. Time gap between LP-WUS reception and MR to start PDCCH monitoring in CONNECTED mode]
FFS: Other components and/or further FG separation
	
	YES
	N/A
	LP-WUS operation in CONNECTED mode is not supported
	[Per-band or Per UE] 
	N/A
	N/A
	N/A
	Component 1 candidate value: {Option 1-1, Option 1-2, both}
	Optional with capability signaling


Component candidates for IDLE/INACTIVE mode operation: 
1. Support LP-WUS in IDLE/INACTIVE mode and getting LP-WUS information from OOK-4 modulation with M=1, 2 and 4.

2. Support of T/F tracking based on the OOK sequence of LP-SS with M=1,2 and 4.

3. Support of serving cell RRM measurement based on the OOK symbols of LP-SS

4. Support of both SCS 15kHz and 30kHz of CP-OFDM symbol embedded with LP-WUS for FR1 and both SCS 60kHz and 120kHz for FR2. The SCS of CP-OFDM symbol embedded with LP-SS is the same as that of LP-WUS. Both the bandwidths of LP-WUS and LP-SS are 11 PRBs.
5. Support of exit operation based on configured channel condition threshold

6. Minimum value of LO offset from reference PO/PF with candidate values [{40, 400, 800}] ms

7. Support of up to 32 number of subgroups per PO
Component candidates for CONNECTED mode operation: 
1. Support LP-WUS in CONNECTED mode and getting LP-WUS information from OOK-4 modulation with M=1, 2 and 4, when C-DRX is configured
2. Support of both SCS 15kHz and 30kHz of CP-OFDM symbol embedded with LP-WUS for FR1 and both SCS 60kHz and 120kHz for FR2. The bandwidths of LP-WUS is 11 PRBs.

3. Minimum Offset between LP-WUS occasion and the starting location of drx-OnDurationTimer 
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