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1. Introduction
In RAN#102 meeting, a new WI on LP-WUS was approved with the following objectives [1]. 
This contribution summarizes agreements up to RAN1# 117 [2].
2. Agreements in RAN1 #116
2.1. Agreements in 9.6.1
R1-2401665	Summary of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
Support both OOK-1 and OOK-4 for LP-WUS. 
· FFS how OOK-1 and OOK-4 are specified 
· For OOK-4, M<=4, FFS supported values
· The SCS of a CP-OFDM symbol used for LP-WUS generation can be the same as one of the SCS(s) used for other NR transmissions in the same CP-OFDM symbol
· FFS different SCS.

Agreement
Further study the following options for LP-SS:
· Option 1: OOK-1 
· Option 2: OOK-4 with M=1,2,4,[8]
· The SCS of a CP-OFDM symbol used for LP-SS generation is the same as that used for LP-WUS generation
· FFS: different SCS

R1-2401746	Summary#2 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
For LP-SS design from RAN1 perspective, consider at least the following as the design target:
· For RRM measurement performed by LP-WUR based on LP-SS, UE can satisfy measurement accuracy based on X LP-SS samples within a period which is comparable to Y=the length of I-DRX cycle that is larger or equal to 1.28s.
· FFS: X  
· Note: Y is chosen for evaluating LP-SS design. 
· Network overhead and network power consumption are to be considered

Agreement
The ‘ON-OFF’ pattern for OOK symbols of LP-SS is based on binary sequence(s)
· FFS binary sequence(s) details, including the sequence type, the number of sequences, and the sequence length
· FFS overlaid OFDM sequences, if supported

Agreement
For the overlaid OFDM sequence(s) for LP-SS, consider the following options for further down-selection:
· Option 1: Do not specify the overlaid OFDM sequences(s) 
· Option 2: Specify the overlaid OFDM sequence(s) targeting for OOK waveform generation without targeting for sync and RRM measurement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.
· Option 3: Specify the overlaid OFDM sequence(s) targeting for OOK waveform generation and also targeting for sync and RRM measurement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.
· For Option 3, it is up to RAN4 to make decision on whether/how to define the RRM measurement requirement for OFDM-based LP-WUR using the overlaid sequence of LP-SS.

R1-2401837	Summary#3 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
[bookmark: _Hlk163123561][bookmark: OLE_LINK1][bookmark: _Hlk163123141]For RAN1 evaluation purpose, the SNR to achieve the coverage of PUSCH for message3 is determined for OOK-based LP-WUR and OFDM-based LP-WUR, respectively. 
· Companies are encouraged to report the SNR, together with the associated assumptions as listed in the table below.
	
	Bandwidth for LP-WUS signal (MHz)
	NF for LP-WUR (dB)
	Gain of antenna element (dBi) assumed for LP-WUR: 
e.g., -3 dBi for redcap UE and e.g., 0dBi for non-redcap UE
	# of Tx chains for LP-WUS/LP-SS transmission, e.g., 2
Note: The number of Tx chains for LP-WUS/LP-SS transmission is assumed the same as the number of RX chains for MSG3 reception

	MIL value of MSG3: taking redcap UE /non-redcap UE @dense urban 2.6GHz

	The SNR (dB) to achieve the coverage of PUSCH for message3
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2.2. Agreements in 9.6.2
R1-2401629	Summary #1 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
Multi-beam operations are supported for LP-WUS and LP-SS for idle mode

R1-2401631	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
LP-WUS occasions (LOs) are defined for LP-WUS monitoring.
· Each LO has one or more LP-WUS monitoring occasions (MOs), where UE can monitors for LP-WUS transmission in each of the LP-WUS MOs.
· Different LP-WUS MOs may correspond to different beams in multi-beam operation
· It is not precluded that FFS whether or not each LO is defined as a time window that covers the corresponding LP-WUS MOs
· FFS details
· It is at least supported that a UE monitors LOs with a configured periodicity.
· Each UE has a periodicity for LO monitoring, and it is at least supported that a UE monitors one LO per period.
· FFS: A UE does not expect its LP-WUS monitoring occasions overlapping in time 
· FFS: monitoring of multiple more than one LOs per period e.g. if LP-WUS common to all UEs is supported or in case of eDRX (if supported)
· FFS eDRX, if supported

Agreement
For the case where a UE supports PEI and PEI is configured by the gNB, after the UE receives LP-WUS indicating wake-up, it is up to UE implementation whether to monitor PEI or not.

Agreement
It is supported that the UE monitors the legacy PO after receiving LP-WUS indicating wake-up.
· FFS: support of UE monitoring dynamic PO

Conclusion
For idle/inactive mode, how to map a UE to a subgroup ID for LP-WUS is left to RAN2 to decide.
2.3. Agreements in 9.6.3
R1-2401698	FL summary #1 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

Agreement
· For RRC CONNECTED mode, from RAN1 perspective, further study following LP-WUS procedures to trigger PDCCH monitoring:
· Case 1: PDCCH monitoring is triggered by LP-WUS with C-DRX configuration
· Option 1-1: LP-WUS monitoring according to the LP-WUS monitoring configuration before drx-onDurationTimer to trigger the starting of the drx-onDurationTimer.
· This option may replace DCP functionality
· Option 1-2: LP-WUS monitoring outside C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· PDCCH monitoring possibly irrespective of drx-onDurationTimer
· Option 1-3: LP-WUS monitoring inside C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· Case 2: PDCCH monitoring is triggered by LP-WUS without C-DRX configuration. LP-WUS can be monitored at any time according to the LP-WUS monitoring configuration
· FFS duty-cycled and/or continuous LP-WUS monitoring
· Combination of options in Case 1 and combination of options in Case 1 and Case 2 are not precluded.

Agreement
For RRC CONNECTED mode, maximum number of LP-WUS information bits is up to X bits 
· FFS value X, which is no more than [8 or 16]

Agreement
For RRC CONNECTED mode, minimum time gap between LP-WUS reception and MR to start PDCCH monitoring is introduced considering at least following
· LP-WUS processing time
· MR transition time for ramp up
· Time/frequency synchronization of MR
· FFS whether UE can report supported minimum time gap from candidate values
FFS: Whether the minimum time gap values can be more than one

R1-2401836	FL summary #2 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

Agreement
For RRC CONNECTED mode, from RAN1 perspective, 
· PDCCH monitoring triggered by LP-WUS is enabled/disabled by gNB RRC signaling
· FFS whether to support UE assistance.
· LP-WUS monitoring by UE is known to gNB.
· FFS whether implicit/explicit indication from UE is necessary
· In case LP-WUS monitoring is enabled, following options are further studied
· Option 1: No additional indication/condition are introduced for activation/deactivation of LP-WUS monitoring
· Option 2: Activation/deactivation of LP-WUS monitoring by gNB L1/L2 signaling with or without UE assistance.
· Option 3: Activation/deactivation of LP-WUS monitoring based on condition(s), such as timer.
· Option 4: Activation/deactivation of LP-WUS monitoring based on implicit indication/condition, e.g. UL transmission.
3. Agreements in RAN1 #116bis
3.1. Agreements in 9.6.1
Summary #1 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
For OOK-4 with M >1, support M=2 & M=4 (working assumption) for LP-WUS. 
· FFS whether value of M depends on SCS
· FFS M=1 for OOK-4

Agreement
For evaluation purpose on LP-WUS, companies report the overlaid OFDM sequence(s), including:
· Sequence(s) generation and how sequence(s) map in time or frequency domain (including any details with multiplexing and IFFT).
· Number of candidate overlaid OFDM sequences used for information conveying
· Including details on whether the number of candidate overlaid sequences is per OFDM symbol or per OOK symbol
· How the proposed sequence design is processed by OFDM-based LP-WUR, e.g., in time domain or in frequency domain or in both time and frequency domain.

Agreement
Support to specify multiple binary LP-SS sequences for the ‘ON-OFF’ pattern:
· The LP-SS sequence used in a cell is
· Option 1: a sequence is configured
· Option 2: a sequence is determined by predefined rule
· FFS: Whether both options will be supported or only one will be supported
· FFS: the number of LP-SS sequences
· Note: Multiple sequences are used to differentiate LP-SS from different cells

R1-2403616	Summary #2 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
From RAN1 perspective, support X PRBs for LP-WUS and LP-SS with SCS 30kHz (blanked guard RBs are not included) for a channel bandwidth equal or larger than 5MHz
· X to be down-selected between 11 and 12 PRBs 
· FFS the number of PRBs for 15kHz
· FFS if other number of PRBs needed, for LP-SS and LP-WUS with a channel bandwidth equal or less than 5MHz
FFS: Whether the above is applicable to FR2

Agreement
For timing error evaluation purpose, the following two options for residual frequency error are considered:
· Option 1: The maximum frequency error (Fe) of RTC/oscillator is assumed, companies report Fe value and the applied LP-WUR type.
· Option 2: The residual frequency error (Fr) after frequency error correction/clock calibration by LR or after assistance from MR is assumed, companies report Fr value, how to achieve it and the applied LP-WUR type.

Agreement
For frequency error evaluation purpose, the following two options for residual frequency error are considered:
· Option 1: The maximum frequency error (Fe) of oscillator is assumed, companies report Fe value and the applied LP-WUR type.
· Option 2: The residual frequency error (Fr) after frequency error correction by LR or after assistance from MR is assumed, companies report Fr value, how to achieve it and the applied LP-WUR type.

Working Assumption
Support the following options for LP-SS
· Option 1: OOK-1 
· Option 2: OOK-4 with M=2,4, FFS:1,8,16
· FFS whether value of M depends on SCS
· The SCS of a CP-OFDM symbol used for LP-SS generation is the same as that used for LP-WUS generation
FFS how OOK-1 and OOK-4 are specified 

R1-2403751	Summary #3 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
Regarding the LP-WUS information for idle/inactive UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] subgroups
· Option 2: A codepoint value corresponding to one or more subgroup(s)
· Option 3: Multiple codepoint values with each corresponding to one or more subgroup(s)
· Combination of above options are not precluded
· FFS how to carry LP-WUS information, e.g., by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences.
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· Other options are not precluded

Agreement
Regarding the LP-WUS information to trigger PDCCH monitoring of RRC connected UEs, at least consider the following：
· Option 1: A bitmap with each bit corresponding to [one or more] UEs
· Option 2: A codepoint value corresponding to one or part of UE identity, e.g., C-RNTI
· Option 3: A codepoint value corresponding to [one or more] UEs
· Option 4: Multiple codepoint values with each corresponding to [one or more] UE(s)
· Option 5: Multiple bit blocks with each corresponding to [one or more] UE(s)
· Combination of above options are not precluded.
· FFS how to carry LP-WUS information, e.g, by encoded bits (with/without CRC) and/or by OOK sequence selection for ‘ON-OFF’ pattern for OOK symbols of LP-WUS.
· FFS how to carry LP-WUS information by overlaid OFDM sequences. 
· It doesn’t preclude considering the configuration where a single candidate overlaid OFDM sequence is used
· FFS details of LP-WUS information to trigger PDCCH monitoring (e.g. whether above is applicable to one or more serving cells)

Conclusion: 
For calibration purposes, companies are encouraged to report the SNR to achieve the coverage of PUSCH for message3, at least with the following assumptions: 
· Carrier frequency: 2.6 GHz
· The number of Tx chains: 1
· [bookmark: OLE_LINK2]MIL of MSG 3: use the average one in R17 coverage, i.e.,153.51 dB for non-redcap UE
· Transmit antenna gain correction factors for WUS: up to company report
· Noise Figure: All three values +2dB, +5dB, +8dB on top of NF of MR (7dB) are to be reported, SNR for different assumptions on NF are determined separately

Agreement
For the purpose of further study and evaluation in RAN1, the following candidate sequences for the overlaid OFDM sequence are considered:
· Gold sequence
· M-sequence
· ZC sequence
· Chirp sequence
· Walsh sequence
· Golay sequence
· Kasami sequence
· Low density sequence
· DFT/FFT sequence
· QAM symbol-based sequence
· Combinations and optimizations of above are not precluded
Companies are encouraged to provide an assessment on performance, required complexity, and power consumption to support their preferred sequence. Companies are encouraged to provide details on their preferred sequence (e.g. references).

Agreement
Regarding the overlaid OFDM sequence(s) of LP-WUS, consider the following options:
· Option 1: Single overlaid sequence is on each OOK ‘ON’ symbol or OFDM symbol duration. OFDM-based LP-WUR can obtain the whole information bits by the presence of the overlaid sequence.
· Option 1-2: The overlaid OFDM sequence is pre-determined from multiple sequences. This sequence carries NO information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by the OOK ON/OFF pattern.
· Option 2: One sequence is selected from multiple candidates overlaid OFDM sequences on each OOK ‘ON’ symbol or OFDM symbol duration, and OFDM-based LP-WUR obtain LP-WUS information at least by overlaid OFDM sequence(s). Consider the following two sub-options.  
· Option 2-1: The overlaid OFDM sequence(s) carry part of information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by OFDM sequence(s) and location of the OFDM sequence(s)/OOK symbols. 
· Option 2-2: The overlaid OFDM sequence(s) carry all information bits of LP-WUS. OFDM-based LP-WUR can obtain the whole information bits by the overlaid OFDM sequence(s)
· [bookmark: OLE_LINK3]Option 3: One sequence is selected from multiple candidates overlaid OFDM sequences on one or more OOK ‘ON’ symbols, and OFDM-based LP-WUR obtain LP-WUS information at least by overlaid OFDM sequence(s). 
· Option 4: Use of modulated overlay sequence with constellation point: overlay sequence acting as a spreading sequence and constellation point carrying information for OFDM-based LP-WUR. 
Other options are not precluded.
3.2.  Agreements in 9.6.2
R1-2402893	Summary #1 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS information payload is repeated in all transmitted beams corresponding to LP-WUS 
· the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation 

R1-2402894	Summary #2 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

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

Agreement
From RAN1 perspective, at least the following metrics can be supported for RRM serving cell measurement performed by OOK-based receiver based on LP-SS:
· LP-RSRP
· LP-RSRP is the linear average of received power of LP-SS in OOK ON symbols.
· FFS: How to determine the received power of LP-SS in OOK ON symbols
· LP-RSRQ
· LP-RSRQ = LP-RSRP/LP-RSSI
· For the definition of LP-RSSI for determination of LP-RSRQ, further consider the following options:
· Option 1: LP-RSSI is the linear average of total received power in all LP-SS OOK symbols.
· Option 2: LP-RSSI is the linear average of total received power in LP-SS OOK OFF symbols.
· Option 3: LP-RSSI is the linear average of total received power in LP-SS OOK ON symbols.
· FFS: LP-SINR, Power ratio of OOK-ON symbol and OOK-OFF symbol
Note: RAN1 will send an LS to RAN2 and RAN4 on the measurement metrics that can be supported from RAN1 perspective, to facilitate RAN2/RAN4 discussions. The exact metrics for OOK-based receiver to be used and defined in the specifications depend on the outcome of [RAN1]/RAN2/RAN4 discussions.

R1-2402895	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Working Assumption
From RAN1 perspective, for the entry/exit conditions for LP-WUS monitoring in IDLE/inactive mode,
· The UE may start LP-WUS monitoring if
· the serving cell measurement performed by the MR is above entry threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· If UE starts LP-WUS monitoring, it may stop the legacy PO monitoring before UE receives LP-WUS indicating wake-up
· The UE monitors the legacy PO (and may monitor PEI) and may stop LP-WUS monitoring if
· the serving cell measurement performed by the LR is below exit threshold(s), if configured by the gNB, and/or
· FFS other conditions, and if any, whether all or one or some of the conditions need to be satisfied
· FFS the serving cell measurement metrics
· The entry/exit thresholds can be configured separately for different types of LR
· It is left to RAN2 discussion whether the threshold(s) are always configured by the gNB. 
· Note: This may be revisited based on the RAN2/RAN4 discussion.

Conclusion
LP-SINR is not considered further as a metric for RRM serving cell measurement for OOK-based receiver.
3.3.  Agreements in 9.6.3
Agreement
Update the following agreement in RAN1#116 in red:
Agreement
· For RRC CONNECTED mode, from RAN1 perspective, further study following LP-WUS procedures to trigger PDCCH monitoring:
· Case 1: PDCCH monitoring is triggered by LP-WUS with C-DRX configuration
· Option 1-1: LP-WUS monitoring according to the LP-WUS monitoring configuration before drx-onDurationTimer to trigger the starting of the drx-onDurationTimer.
· This option may replace DCP functionality
· Option 1-2: LP-WUS monitoring outside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· PDCCH monitoring possibly irrespective of drx-onDurationTimer
· Option 1-2-1: PDCCH monitoring may be additionally triggered based on legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· If this is adopted, it should be configured together with Option 1-1 to achieve power saving gain compared to legacy C-DRX
· Option 1-2-2: PDCCH monitoring is not triggered by legacy C-DRX cycle and drx-onDurationTimer when monitoring LP-WUS
· Option 1-3: LP-WUS monitoring inside at least legacy C-DRX active time according to the LP-WUS monitoring configuration to trigger PDCCH monitoring.
· Case 2: PDCCH monitoring is triggered by LP-WUS without C-DRX configuration. LP-WUS can be monitored at any time according to the LP-WUS monitoring configuration
· FFS duty-cycled and/or continuous LP-WUS monitoring
· Combination of options in Case 1 and combination of options in Case 1 and Case 2 are not precluded should be considered.
· RAN1 does not discuss C-DRX related timers other than drx-onDurationTimer, this topic is up to RAN2
· Note: Above does not preclude to support fallback mechanism to trigger PDCCH monitoring, if any
4. Agreements in RAN1 #117
4.1. Agreements in 9.6.1

R1-2405499	Summary #1 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
Support overlaid OFDM sequence based on existing NR sequence type for LP-WUS
· Down select among gold sequence, m sequence and ZC sequence
· FFS the overlaid OFDM sequence is time or frequency domain sequence. 
· FFS how to reuse the existing sequences
· Note: Strive to minimize the impact on OOK detection performance 
· If overlaid OFDM sequence is supported for LP-SS, the same sequence type is used for both LP-SS and LP-WUS

Agreement
For the LP-SS sequence used in a cell,
· Option 1: the information necessary for determining the sequence is explicitly configured
· FFS: Additional support of determining the sequence by predefined rule without configuration

R1-2405519	Summary #2 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
The LP-WUS and LP-SS design assumes the residual frequency error after frequency error correction without considering impact of drift, is up to X ppm for OOK-based LP-WUR. 
· FFS X which is no larger than 20ppm
· Initial frequency error assumption: up to company report
For the overlaid OFDM sequence design of LP-WUS, it is assumed that the residual frequency error for OFDM-based LP-WUR after frequency error correction without considering impact of drift is not larger than Y.
· FFS Y which is no larger than 20ppm and lower than X
· Initial frequency error assumption: up to company report

Agreement
For overlaid OFDM sequence(s) for LP-WUS in time or frequency domain, down-selection from the following:
· Option 1-1: overlaid sequence(s) are the sequence(s) of an OOK on symbol before DFT/LS processing
· The length of overlaid sequence(s) depends on the number of REs used for LP-WUS and the value of M
· Option 1-2: overlaid sequence(s) are the sequence(s) of an OFDM symbol before DFT/LS processing
· The length of overlaid sequence(s) depends on the number of REs used for LP-WUS 
· Option 2: overlaid sequence(s) are the sequence(s) of an OFDM symbol before IFFT processing
· The length of overlaid sequence(s) depends on the number of REs used for LP-WUS
· Option 3: overlaid sequence(s) are the sequence(s) of an OOK on symbol in time domain after IFFT processing
· The length of overlaid sequence(s) depends on IFFT size and the value of M 
FFS: same or different options are applied for OOK-1 and OOK-4 M>1. 

Agreement
Update agreement in last meeting as below: 
From RAN1 perspective, support X PRBs for LP-WUS and LP-SS with SCS 30kHz (blanked guard RBs are not included) for a channel bandwidth equal or larger than 5MHz
· X to be down-selected between = 11 and 12 PRBs  
· FFS the number of PRBs for 15kHz is 11 PRBs or 22 PRBs?
· FFS if other number of PRBs needed, for LP-SS and LP-WUS with a channel bandwidth equal or less than 5MHz
FFS: Whether the above is applicable to FR2

R1-2405645	Summary #4 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement
Further down-select the number of binary LP-SS sequences for the ‘ON-OFF’ pattern:
· 3 
· 4 
· 8 
· 16

Agreement
For the binary LP-SS sequence type for the ‘ON-OFF’ pattern in a LP-SS, further down-selection from the following:
· Gold sequence
· M sequence
· Computer searched sequence
· FFS: the length of LP-SS sequence

R1-2405708	Summary #5 of discussions on LP-WUS and LP-SS design	Moderator (vivo)

Agreement 
The following SNR values for LP-WUR are reported by companies to achieve coverage of PUSCH for message3 for difference noise figures for calibration purposes:
· NF of LR = NF of MR+ 8dB: the reported SNR value range is [-9.05,2.94] dB
· NF of LR = NF of MR+ 5dB:  the reported SNR value range is [-6.5, 5.58] dB
· NF of LR = NF of MR+ 2dB: the reported SNR value range is [-4.04,7.95] dB
· Note 1: The above is observed based on the following assumptions used for calibration:
-	Carrier frequency: 2.6 GHz
-	The number of Tx chains: 1
-	MIL of MSG 3: use the average one in R17 coverage, i.e.,153.51 dB for non-redcap UE
-	Transmit antenna gain correction factors for WUS: up to company report
-	Noise Figure: All three values +2dB, +5dB, +8dB on top of NF of MR (7dB) are to be reported, SNR for different assumptions on NF are determined separately

Agreement 
For evaluation of LP-WUS and LP-SS design to achieve coverage of PUSCH for message3 from RAN1 perspective, at least the following SNR values should be considered: 
· SNR=-3dB for NF of LR = NF of MR+ 8dB
· SNR= -0.5dB for NF of LR = NF of MR+ 5dB
· SNR=2dB for NF of LR = NF of MR+ 2dB
· Note 1: The NF of MR is assumed as 7dB

Agreement 
For RRC idle/inactive state, down-select among the following options for at least indicating subgroup information using LP-WUS:
· Option 1: A LP-WUS indicates a bitmap with each bit corresponding to one subgroup of N subgroups for part of, one or more PO(s), e.g., N is 8~16, 24 
· Number of information bits for a LP-WUS is at least N, single LP-WUS to wake up one or more subgroups
· Option 2: A LP-WUS indicates a codepoint value corresponding to one or more subgroup(s) from N subgroups for part of, one or more POs, e.g., N is 8~256
· Number of information bits for a LP-WUS is at least ceil (log2(X1)), where X1 is the number of codepoints indicating one or more subgroups. X1 is reported by companies, X1 could be smaller, equal to or larger than N.
· Option 3: A LP-WUS indicates multiple codepoint values with each corresponding to one or more subgroup(s) from N subgroups for part of, one or more POs, e.g., N is 8~256
· Number of information bits for a LP-WUS is at least K*ceil (log2(X2)), where X2 is the number of codepoints indicating one or more subgroups. X2 is reported by companies, X2 could be smaller, equal to or larger than N.
· K is the number of multiple codepoint values in a LP-WUS where K is larger than 1
· How to satisfy FAR is reported by companies, e.g., FEC/CRC
· Note: multiple TDMed LP-WUSs can be used to support more subgroups for each option.
· Note: Y% effective paging rate per PO is reported by companies
· The followings are considered when down-select among options:
· The number of supported UE subgroups per PO: M
· Average network overhead to indicate the number of UE subgroups M per PO
· False wake up rate due to subgroup-based indication, which will impact the power saving gain
· Paging latency
· Note: Coverage target shall be met under 1%BLER, 1% FAR (for false alarm from noise)

4.2. Agreements in 9.6.2

R1-2404299	Summary #1 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Conclusion
Regarding the “FFS: How to determine the received power of LP-SS in OOK ON symbols” for LP-RSRP, no additional work in RAN1. 

R1-2404300	Summary #2 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
It is supported that UEs monitoring the same PO are divided into multiple subgroups, where LP-WUS can provide wake-up indication for each subgroup. Consider the following options:
· Option 1: UEs monitoring the same PO monitor the same LO
· Option 2: UEs corresponding to different POs monitor the same LO
· Option 3: UEs monitoring the same PO are divided into multiple sets of subgroups, with UEs within each set of subgroups monitoring the same LO.
· Combinations of the above options can be considered.

[bookmark: _Hlk167453317]R1-2404301	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement
For LP-SS based LP-RSRQ, LP-RSRP and LP-RSSI are measured within the same bandwidth.

Agreement
For LP-RSSI definition for LP-RSRQ, the following is agreed
· Option 1: LP-RSSI is the linear average of total received power in ON and OFF LP-SS OOK symbols.
Note: Above does not constrain LP-SS sequence design for OOK

Working Assumption
From RAN1 perspective, for the RRM measurement metrics based on SSS for OFDM-based LP-WUR, use the same definition of SS-RSRP and SS-RSRQ for LP-SSS-RSRP and LP-SSS-RSRQ, respectively.
· Above is applicable for both time-domain processing or frequency-domain processing
· Above does not imply that RAN1 will introduce LP-SSS-RSRP and LP-SSS-RSRQ in the specifications

R1-2405681	Summary #4 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreement 
For idle/inactive mode, the maximum number of information bits (excluding CRC) in a LP-WUS is Z, where Z <= [8 or 16].
· FFS the exact value of Z

Agreement 
For idle/inactive mode, the maximum number of subgroups per PO is X, where 8 <= X <= 256.
· FFS the exact value of X.

4.3. Agreements in 9.6.3

R1-2405471	FL summary #1 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

Agreement
For RRC CONNECTED mode, support UE capability report for determination of minimum time gap between LP-WUS reception and MR to start PDCCH monitoring.
· FFS: exact value(s) of the minimum time gap
· FFS: support of multiple minimum time gaps
· FFS whether the reported value includes the duration for time/frequency synchronization of MR

[bookmark: _Hlk167453405]R1-2405592	FL summary #2 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

Agreement
For LP-WUS monitoring in RRC CONNECTED mode, a LP-WUS is QCLed with existing NR signal/channel/CORESET for the TCI state
· FFS which existing NR signal/channel/CORESET is the QCL source of LP-WUS
· FFS exact definition of QCL relationship between LP-WUS and existing NR signal/channel/CORESET

Agreement
LP-WUS monitoring occasions (MOs) are configured by RRC, where UE can monitor for LP-WUS transmission in RRC CONNECTED mode.
· FFS whether to define a time window for Mos
· It is at least supported that a UE can monitor MOs with a periodicity.
· FFS details of the periodicity, e.g. derived from DRX cycle, separately configured

 R1-2405721	FL summary #3 on LP-WUS operation in CONNECTED mode	Moderator (NTT DOCOMO)

Agreement
Study whether/how LP-WUS works when UE is configured with CA in RRC CONNECTED mode
· FFS: The cell(s) where PDCCH monitoring triggered by a LP-WUS is applicable
· Option 1: one or more serving cells based on gNB indication/configuration
· Option 2: all activated serving cells
· Note: other options are not precluded
Agreement
For RRC CONNECTED mode, LP-WUS can be configured without following existing features. 
· Rel-16 DCP
· Rel-17 PDCCH skipping
· Rel-17 SSSG switching
· Rel-18 cell DTX
Further study whether/how LP-WUS works with following existing features (PDCCH skipping, SSSG switching, cell DTX)
5. References
[1] RP-234056, New WID: Low-power wake-up signal and receiver for NR (LP-WUS/WUR).
[2] RAN1 Chairman notes, RAN1#117
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