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Introduction
After the completion of the Rel-18 study item on low-power wake-up signal and receiver for NR (TR 38.869), the Rel-19 WI on LP-WUS/WUR was approved in RP-234056. One of the objectives is related to LP-WUS operation in idle/inactive mode:
	· For IDLE/INACTIVE modes
· Specify procedure and configuration of LP-WUS indicating paging monitoring triggered by LP-WUS, including at least configuration, sub-grouping and entry/exit condition for LP-WUS monitoring (RAN2, RAN1, RAN3, RAN4) 



This contribution summarizes the discussions on LP-WUS operation in IDLE/INACTIVE modes in RAN1#116bis. 
Section 2 provides a summary of the agreements as the outcome of RAN1#116 discussions. Section 3 captures the proposals for online sessions. Section 4 documents the detailed discussions. Section 5 provides guidance for RAN1#116bis discussions. Agreements from previous meetings and companies’ proposals from the contributions are captured in the Appendix.
RAN1#116bis Agreements 

Proposals for Online Sessions
Proposals for 4/16 Online
Proposal 1-4: 
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation.

Proposal 1-6: 
UE reports the capability on the wake-up delay, which is the minimum time offset between LP-WUS and PO monitoring. 
· FFS one or multiples values can be reported by the UE

Proposal 3-1r1: 
For idle/inactive mode,
· The maximum number of subgroups supported by a LP-WUS is X, where X is no less than 8.
· FFS the exact value of X.
· This does not preclude the possibility of indicating a single or a limited number of subgroups via subgroup ID in the LP-WUS.


PHY procedures
LP-WUS configuration and monitoring
	Company
	Proposals

	[1] TCL
	Proposal 4: To locate LP-WUS occasion in the time domain, a reference point and an offset from the reference point can be used: 
· For idle/inactive UEs, the incoming PO or SSB can be used as a reference point
· For connected UEs, SSB or periodic LP-SS can be used as reference point.

Proposal 5: For the periodicity of LO in iDRX cycle, Support option 1, which states that the periodicity of the LO for a UE in iDRX cycle is the same as the iDRX cycle.
Proposal 6: For LO association with PO support all options. 
· Option 1: One-to-one mapping between LO and PO
· Option 2: One LO can be associated with multiple POs
· Option 3: Multiple LOs can be associated with one PO
Proposal 7: Consider the LP-WUS as an alternative option for paging early indication. 
Proposal 8: The following procedures can be considered after the MR of UE wake-up from ultra-deep sleep
· Perform PO monitoring, and afterwards follow legacy procedures
· Transmit PRACH for initial access, and follow legacy procedures

	[2] HW/HiSi
	The starting symbol of LP-WUS MO is aligned with the symbol grid of legacy NR system.
From network perspective single LO with periodicity equal to one DRX cycle can be configured to all UEs so that all the potential LP-WUS MO resources available from network perspective in one DRX cycle can be shared and monitored by all UEs irrespective of their PO grouping.
The following issues need to be discussed to support duty-cycle monitoring of LP-WUS
a) How to balance the tradeoff between collision probability and LP-WUR power consumption.
b) How to reduce the network resource/energy for common information transmission.
c) How to provide system level timing information for an LP-WUR to locate its monitoring duration.
The periodicity and duration of LO for a UE can be configured independent from its corresponding PO
For shorter paging latency, dynamic PO can be monitored by a UE that is waken-up by LP-WUS where the time gap between the dynamic PO and the received LP-WUS signal is not less than the transition time required by wake-up processing.


	[3] Futurewei
	Proposal 3: Consider the following options, depicted in Figure 1, for LO configuration and association with the Ns POs per PF where Ng is the number of LP-WUS MO groups per LO 
Option 1: a reference point, Ns  Ng offsets to first LP-WUS MOs, and a time gap
Option 2: a reference point, Ns offsets to first LP-WUS MOs, a number (Ng) and periodicity for LP-WUS MO groups, and a time gap
Proposal 5: Support LP-WUS with dynamic PO determination for UEs configured with an I-DRX cycle and consider LO configuration using an LO cycle ≤ the I-DRX cycle.

	[4] Spreadtrum
	Proposal 2: Occasion of an LP-WUS can be related to a PO.
Proposal 3: Whether occasion of an LP-WUS is determined by offset between occasion of an LP-WUS and the associated PO is FFS.

	[5] ZTE
	Proposal 4: For LP-WUS in IDLE/INACTIVE mode, dynamic PO can be considered.
Proposal 5: Unified LP-WUS monitoring scheme should be designed for I-DRX and eDRX
Proposal 6: For LP-WUS monitoring, multiple occasions are required for each window in each cycle if any.
Proposal 7: For duty cycle LP-WUS in IDLE/INACTIVE mode, the periodicity could be the same with I-DRX cycle.
· The location of LO can be determined by an offset before the starting of PO
· The LP-WUS periodicity could be smaller or larger than I-DRX.
Proposal 8: For LP-WUS in IDLE/INACTIVE mode, a LP-WUS occasion (LO) can be mapped at least one PO.
· FFS mapped to multiple POs.


	[6] vivo
	Proposal 1: UE is not required to monitor a PO, if UE does not detect LP-WUS at all LP-WUS monitoring occasion(s) for the PO.
Proposal 10: Support to configure LP-WUS monitoring relative to PO/PF. 
Proposal 11: For multi-beam operation of LP-SS, LP-SS MOs within each duty cycle are one to one associated with different transmitted beams in turn.
· LP-SS index is carried by corresponding LP-SS.
Proposal 12: For multi-beam operation of LP-WUS, UE assumes the same LP-WUS is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation.
Proposal 13: Support duty-cycled LP-WUS monitoring for RRC idle/inactive mode.
Proposal 14: The periodicity of LP-WUS occasion (LO) for a UE is the same as its IDRX cycle.

	[7] OPPO
	It is not necessary to define each LO as a time window that covers the corresponding LP-WUS MOs.
A UE can monitor one LO in each LO period.
The LO periodicity is the same as the iDRX periodicity.
Study the mechanism to switch MR back to sleep when it is woken up by false alarm.
Proposal 9: Dynamic PO is not supported and the power saving gain can be up to gNB’s implementation for scheduling.

	[8] CATT
	Proposal 1：UE capability of the support of LP-WUS can be indicated during UE registration procedure through NAS procedure.
Proposal 2: The parameters of LP-WUS configuration can be indicated by SIB-1/SIB-x and/or NAS signaling.
Proposal 4: The configuration of the LP-WUS in frequency domain can be associated with the channel index.
Proposal 7: Support at least one LO can be associated with one PO.
Proposal 5: Multiple LP-WUS MOs should be configured in support of beam sweeping with each LP-WUS MO associated with one SSB.

	[9] Samsung
	Proposal 3: Support DRX operation for LP-WUS monitoring, wherein the DRX configuration can be provided to the UE by system information for RRC_IDLE and RRC_INACTIVE mode.
Proposal 4: The periodicity of LP-WUS occasion can be same as iDRX cycle.
Proposal 5: One LO can be associated with one or more PO(s).
Proposal 6: The time location of LP-WUS occasion can be determined by a reference point and one or more offset(s), which can be configured by system information.

	[10] CTC
	Observation 1: A configuration relationship exists for the PRACH period, association period and SSB number.
Proposal 1: In the multi-beam operation of LP-WUS, the maximum ‘LO’ duration is not larger than 1.28s.
Proposal 2: In the multi-beam operation of LP-WUS, at least following configuration needs to be considered:
-	The configurable ‘LO’ duration which contains at least one value
-	The Association period of LP-WUS calculated and configured by the configured ‘LO’ duration and the largest ‘LO’ duration.
Proposal 7: After receiving LP-WUS indicating wake-up, dynamic monitoring occasion for paging should not be supported.

	[11] Panasonic
	Proposal 1: LP-WUS configuration including the time/frequency domain resource for LP-WUS monitoring in idle/inactive mode is provided by SIB.
Proposal 2: In order to disable LP-WUS transmission when no LP-WUS capable UE is the tracking area, LP-WUS capability should be informed via NAS signalling.
Proposal 6: Dynamic PO is not supported by LP-WUS indication. 
Proposal 7: The configuration of MOs of LP-WUS should consider the association between the LP-WUS and the PFs/POs and the supported sub-group number by the payload size, which is similar with DCI format 2_7. The MOs of LP-WUS should at least be determined by a cell-specific periodicity, a cell-specific offset and a UE or UE group specific offset.

	[12] CMCC
	Proposal 5. The periodicity of LO for a UE in i-DRX mode is the same as the i-DRX cycle.
Proposal 6. Support the following options for the association of LO and PO from cell perspective:
· Option 1: One LO is associated with one PO.
· Option 2: One LO is associated with multiple POs.
Proposal 7. LP-SS is used as the reference time for determining LO/MO locations for OOK-based LP-WUR.
Proposal 8. PSS/SSS is used as the reference time for determining LO/MO locations for OFDM-based LP-WUR.

	[13] InterDigital
	Proposal 1: Support different LP-WUS monitoring occasions within one LP-WUS occasion considering the following cases. 
· Case 1. Support transmission of a same information group with multiple beams. 
· Case 2. Support transmission of different information groups with same beam.
Proposal 2: For Case 1, support transmission of identical signals with different beams in different LP-WUS monitoring occasions within one LP-WUS occasion.
Proposal 3: For Case 2, support delivering different information in each LP-WUS monitoring occasion with an identical beam within one LP-WUS occasion.
Proposal 4: UE monitors at least one LP-WUS occasion per period (at least Option 1 is supported).
· Whether to allow multiple LP-WUS occasions per period can be further discussed (whether Option 3 is needed or not is further discussed). 
Proposal 5: Resources to be monitored is configured for each LP-WUS monitoring occasion. 
· LP-WUS occasion is not defined as a time duration.

	[14] xiaomi
	Proposal 3: Support BW of LP-WUS/LP-SS is not greater than 5 MHz for FR1.
Proposal 4: Support BW of LP-WUS is configurable, and support LP WUS BW being different for RRC idle/inactive and RRC connected states.
Proposal 5: Support beam sweeping pattern of LP-WUS.
Proposal 6: The power offset of LP-SS/LP-WUS compared to the power of SSB should be configured.
Proposal 12: Support duty cycle monitoring of LP-WUS, with multiple LP WUS monitoring occasions (LOs) within a cycle. And UE can determine its corresponding LO index by its UE ID.


	[15] Sharp
	Proposal 1: The periodicity of LO monitoring cycle can be the same as the PO monitoring cycle.
Proposal 4: 1-to-1 and many-to-1 mappings between LOs and POs are supported.
Proposal 5: 1-to-many mappings between LOs and POs can be supported to reduce overheads.
Proposal 7: Support dynamic PO associated with LP-WUS monitoring for UE in IDLE/ INACTIVE mode.

	[16] NEC
	Proposal 1: for RRC-IDLE/INACTIVE, the LP-WUS configuration indicates one or more LP-WUS frequency bands in a carrier, and for each LP-WUS frequency band, a periodicity and an offset of LOs are comprised in the configuration.
Observation 1: explicit association between an LO and a PO (e.g., by a time offset) is not necessary, UE can determine the association based on its UE-ID implicitly.
Proposal 2: in RRC-IDLE/INACTIVE, UE firstly determine a subset of LOs based on its UE-ID, if a wake-up indication is received, UE can start monitoring PO from the first PO (also determined based on its UE-ID) after the MR is activated and resynchronized.

	[18] Apple
	Proposal 1: Do not support dynamic PO.
Proposal 2: For iDRX mode, the periodicity of LO is the same as the iDRX cycle.
Proposal 3: Further consider the following options to down-select for the mapping between LO and PO:
· Option 1: One LO is associated with one PO
· Option 3a: One or multiple LOs is associated with one PO
· Note: each UE monitors one LO
Proposal 4: Consider the following options for multi-beam support of LP-WUS monitoring:
· Option 1: the monitoring occasion for each beam is individually defined.
· Option 2: a monitoring time window is defined to cover all the beams.

	[19] Nokia
	Proposal: UE monitors the legacy PO after receiving LP-WUS indicating wake-up and no changes to the paging occasion to be monitored are supported.
Proposal: Support LO periodicity to be same as iDRX period.
Proposal: LO time location is defined in relation to PF.
Proposal: LP-WUS MOs in LO are associated to broadcast beams (LP-SS). There can be more than one LP-WUS MO associated to one broadcast beam for scheduling flexibility.

	[20] MediaTek
	Proposal 1: Dynamic PO is not supported for Rel-19 LP-WUS.


	[21] Sony
	Proposal 1 – Support a configurable operation of duty-cycled LP-WUS monitoring to be done with respect to the existing DRX configuration or a stand-alone DRX configuration for LP-WUR.
Proposal 2 - For DRX scheme where the LP-WUS monitoring is done in connection to existing DRX, the configuration needs to consider at least the following configuration parameters, 
· Start of on duration of LP-WUR / LP-WUS monitoring occasions – The start of the on duration is determined in relation and with a time offset to the upcoming PO, long enough for both LP-WUS transmission and main receiver power-up time from ultra-deep sleep and its synchronization. 
· Length of on duration of LP-WUR / LP-WUS monitoring occasions – The length of the on duration of LP-WUR is determined based on the data rate of LP-WUR, the number of bits needs to be transmitted to for LP-WUS, including information related to cell-ID, sub-grouping, and improved coverage.
Proposal 3 - For DRX scheme where the LP-WUS monitoring is done independent of the existing DRX, the configuration needs to consider at least the following configuration parameters:
· Start of on duration of LP-WUR / LP-WUS monitoring occasions – The start of the on duration is calculated using similar expression as in section 7, 38.804 but with a difference that T is determined based on the latency required for LP-WUR enabled devices. 
· Length of on duration of LP-WUR / LP-WUS monitoring occasions – Similar to option 1, the length of the on duration of LP-WUR is determined based on the data rate of LP-WUR, the number of bits needs to be transmitted to for LP-WUS, including information related to cell-ID, sub-grouping, and improved coverage.
· Length of total duty-cycle period of LP-WUR / LP-WUS monitoring occasions – This is needed as we introduce a new discontinuous operation dedicated for LP-WUR operation The LP-WUR duty-cycle length T_WuRx is determined by taking into account the UE latency or reachability in time requirement. The length T_WuRx also needs to be longer than the LP-WUR on duration.
Proposal 4 – Support an adaptive configuration where the UE, depending on its delay requirement, can operate based on an always-on or a duty-cycle scheme. 
Proposal 6 – After LP-WUS detection, the UE enters monitoring for paging occasion, i.e., waking up the main receiver for PDCCH and PDSCH reception. 
Proposal 7 – After LP-WUS detection, support to directly enter random access procedure, i.e., switching on the transmitter, in scenarios where the number of UEs with LP-WUR functionality is limited and they can be addressed directly using LP-WUS.
Proposal 10 – Support time-frequency multiplexing of LP-WUS for different UEs to increase LP-WUS address/identification space.


	[22] ETRI
	Proposal 2: LP-WUS monitoring occasion (LO) is required to be associated with PO of the UE.
Proposal 3: Time location of the LO is defined by the time offset from the PO. 
Proposal 4: The monitoring periodicity of LO will be basically same to that of the PO. Further discussion is required for other periodicities e.g., smaller than periodicity of the PO. 


	[23] Lenovo
	Proposal 9: Continue to discuss whether the LPWUS replaces PEI or LPWUS indicated PEI by evaluating pros and cons of the design and payload of LPWUS
Proposal 10: For the case, LPWUS replaces PEI subgroup id is transmitted in LPWUS
Proposal 11: For the case, LPWUS indicates PEI subgroup id is transmitted in PEI.
Proposal 12: Continue to evaluate whether multiple FDMed LPWUS blocks correspondingly indicate different subgroups or group size indicated within the LPWUS content.
Proposal 14: Consider one LPWUS occasion associated with one PO.  

	[24] LGE
	Proposal #1: LP-WUS monitoring occasions within a single LO should transmit the same information.
Proposal #2: For LO allocation from UE perspective, following two approaches can be considered:
· Approach 1: LO is allocated based on the existing paging occasion
· The periodicity is same as the iDRX cycle.
· Approach 2: LO is allocated with separated cycle from existing paging DRX cycle
· The periodicity can be the same as or smaller than the iDRX cycle
Proposal #3: If Approach 1 is adopted, One LO is associated with one PO
Proposal #4: If Approach 2 is adopted, some LOs are associated with legacy PO and other LOs can be associated with dynamic PO. 
Proposal #8: Once LP-WUS MOs are allocated, each UE can selectively monitor the LP-WUS MO based on the UE ID
· FFS: How to determine LP-WUS MO, e.g., in time domain and/or frequency domain
Proposal #9: With the association between LO and PO, UE is required at least to monitor the PO associated with the LP-WUS occasion where UE receives LP-WUS indicating wake-up. 
Proposal #10: For UE triggered by LP-WUS to monitor PO, introducing a time window based on the reception of LP-WUS. The time window has the following characteristics:
· UE receives the existing PO only within the time window 
· UE transits to sleep state at the end of the window
· The length of window is determined based on 
· The number of upcoming paging occasions
· The number of slot/frame configured by SIB
· FFS: LO mapped to dynamic PO

	[25] KT
	Proposal 1: Support that the UE monitors the dynamic PO (Paging Occasion) after receiving LP-WUS.
Proposal 2: The monitoring period for the duty-cycled LP-WUS can be configured to zero or same with the monitoring time. That is, the contiguous monitoring is supported.

	[26] QC
	Proposal 1: A LO is a set of  consecutive LP-WUS monitoring occasions where  is the number of beams,  is the number of LP-WUS occasions associated with different sets of LP-WUSs and  is the number of LP-WUS repetitions. The th LP-WUS monitoring occasion in the LO corresponds to the th beam for the th set of LP-WUSs and the th repetition, where ,  and . The LP-WUS monitoring occasions which do not overlap with UL symbols determined according to tdd-UL-DL-ConfigCommon are sequentially numbered from zero starting from the first LP-WUS monitoring occasion in the LO. When the UE detects a LP-WUS associated with its UE subgroup, the UE is not required to monitor subsequent LP-WUS monitoring occasions in this LO.
Proposal 2: Periodicity of the LO for a UE in idle/inactive mode is the same as the iDRX cycle.
Proposal 3: Support one LO is associated with one PO
· LP-WUS MOs in the LO can be associated with different sets of UE subgroups of the PO.
Proposal 4: Network configures the MR wake-up delay offset using the PO or PEI occasion as reference time.
Proposal 5: Do not consider dynamic PO in Rel-19 LP-WUS design for idle/inactive modes.
Proposal 6: Support the UE monitoring PEI after receiving LP-WUS indicating wakeup to enhance the UE subgrouping granularity.

	[27] DCM
	Proposal 1: 
· All the LP-WUS transmissions that a UE may need to monitor for one PO reception, i.e., multiple LP-WUSs for multi-beam operation and repetition transmission, should be associated with one LO with given LP-WUS periodicity.
· RAN1 should assume that at least UE monitors one LO per PO with given LP-WUS periodicity. 
· FFS whether UE can monitor multiple LOs for different POs with given LP-WUS periodicity. 
Proposal 2:
· The multiplexing scheme of LP-WUS monitoring occasions (i.e., LO and MO) should be at least based on TDM.
· For LP-WUS monitoring occasions for different subgroup, FDM should also supported in addition to TDM. 

	[28] Ericsson
	Proposal 1	For LP-WUR operation in RRC-IDLE and INACTIVE, LP-WUS is used to trigger paging monitoring of the UE, i.e., monitoring of DCI format 1_0 with CRC scrambled by P-RNTI.
Proposal 2	Do not support UE monitoring dynamic PO after receiving LP-WUS indicating wake-up.
Proposal 3	Paging misdetection performance of the UE should not be impacted when LP-WUS is used by the UE for power savings.
Proposal 4	LP-WUS and LP-SS configuration is provided to the UE in a cell by system information. Further details of higher layer mechanisms can be discussed in RAN 2.
Proposal 5	Type of WUR capability supported in the cell, e.g., support for both OFDM and OOK-based WUR, or OFDM-based WUR only, or OOK-based WUR only, should be configurable by the NW.
Proposal 6	It should be possible for NW to configure flexibly the placement of LP-WUS and LP-SS resources in frequency and time to minimize overhead and NW energy efficiency impact.
Proposal 7	For LP-WUS monitoring in RRC-IDLE/INACTIVE, 
- Introduce time offset between LP-WUS occasion (LO) and UE paging occasion/frame.  
- LP-WUS monitoring occasion is described by a starting symbol of possible LP-WUS transmission within the LO.
Proposal 8	In multi-beam operation, the UE can assume that the same LP-WUS information is provided in all transmitted beams.
Proposal 9	Support only configuration of duty-cycled WUR monitoring in Rel-19.

	[29] Nordic
	Proposal-2: 
· One-to-one mapping between LP-WUS MO and PO is supported as baseline.
· There are no restrictions on location of LO relative to PO, UE shall monitor legacy PO that is located at least X (FFS) ms after the LO containing WUS for the UE.  
· FFS: sub-groups of PO are split into multiple LOs.  

· Support “dynamic PTW”, at least for the case where MR is configured with eDRX while LOs are configured with periodicity < eDRX periodicity.



LO configuration
· Periodicity
· Same as iDRX cycle: [1] TCL, [2] HW/HiSi, [5] ZTE, [6] vivo, [7] OPPO, [9] Samsung, [12] CMCC, [15] Sharp, [18] Apple, [19] Nokia, [22] ETRI, [24] LGE, [26] QC
· Larger than or smaller than iDRX cycle: [5] ZTE
· Can be smaller than iDRX cycle: [24] LGE
· Continuous monitoring: [25] KT (by setting periodicity to be zero or the same as the monitoring time)
· [1] TCL: a reference point (incoming PO or SSB) and an offset
· [5] ZTE: multiple occasions are required for each window in each cycle

For the determination of LO location in time domain for a UE in iDRX mode, 
· Option 1: a reference point and offset(s) from the reference point are defined and/or configured.
· Reference point
· legacy PO/PF: [1] TCL, [3] Futurewei, [4] Spreadtrum, [6] vivo, [9] Samsung, [19] Nokia, [21] Sony, [22] ETRI, [28] Ericsson
· [12] CMCC: LP-SS for OOK-based LP-WUR or PSS/SSS for OFDM-based LP-WUR
· PO or PEI: [26] QC
· The reference point is the legacy PO.
· The offset is configured by the gNB.
· FFS the value range for the offset
· Option 2: independently configured from the legacy POs
· [2] HW/HiSi, [21] Sony

Mapping between LO and PO
· Option 1: One-to-one mapping between LO and PO
· [1] TCL, [3] Futurewei (?), [5] ZTE, [8] CATT, [9] Samsung, [12] CMCC, [13] InterDigital, [15] Sharp, [18] Apple, [23] Lenovo, [24] LGE, [26] QC, [27] DCM, [29] Nordic
· Option 2: One LO can be associated with multiple POs
· [1] TCL, [2] HW/HiSi (one LO to all POs within a DRX cycle), [9] Samsung, [12] CMCC, [5] ZTE (FFS), [19] Nokia (FFS)
· Option 3: Multiple LOs can be associated with one PO
· [1] TCL, [14] Xiaomi, [15] Sharp, [18] Apple, [13] InterDigital (FFS), [20] Sony (?), [23] Lenovo (?), [26] QC (?), [27] DCM (FFS?), [29] Nordic (FFS)
· Option 4: 
· [4] Spectrum: Occasion of an LP-WUS can be related to a PO.
· [5] ZTE: periodicity of LO can be the same, larger or smaller than iDRX cycle
· [7] OPPO: periodicity of LO is the same as iDRX cycle

Dynamic PO with iDRX
· Yes: [2] HW/HiSi, [3] Futurewei, [5] ZTE, [15] Sharp, [24] LGE (?), [25] KT
· No: [7] OPPO, [10] CTC, [11] Panasonic, [18] Apple, [19] Nokia, [20] MediaTek, [26] QC, [28] Ericsson

Proposal 1-1: 
For the periodicity of LO for a UE in iDRX mode, it is at least supported that it is the same as the UE’s iDRX cycle.
	Company
	Comments

	Xiaomi
	Support in general

	Huawei, HiSilicon
	As discussed during the offoffline, we suggest to can first focus on the case that UE is not provide with UE specific iDRX cycle.
Therefore, we suggest the following changes:

Proposal 1-1: 
For the periodicity of LO for a UE in iDRX mode, it is at least supported that it is the same as the UE’s iDRX cycle that is broadcasted in SIB, if UE is not provided with UE specific iDRX cycle.
· FFS: the case where UE is provided with UE specific iDRX cycle.


	ZTE, Sanechips
	We support this.
Current version cover Huawei’s case. Based on this proposal, we could further discuss this iDRX cycle is broadcasted in SIB or CN or else.

	ETRI
	Support the proposal.



Proposal 1-2: 
In case the periodicity of LO is the same as the iDRX cycle, for the association of LO and PO from cell perspective, it is at least supported that there is a one-to-one mapping between LO and PO.
· FFS the following options
· Option 2: One LO can be associated with multiple POs
· Option 3: Multiple LOs can be associated with one PO
· Note: each UE monitors one LO
	Company
	Comments

	Xiaomi
	We do not prefer to define a mapping relation between LO and PO. LO can be separately configured with duty cycle, and multiple LOs within a duty cycle. UE can determine its corresponding LO by its UE ID.
 We would like to have a note for the proposal:
Note: it does not mean the explicit mapping between LO and PO is necessary. UE may determine its LO by other solution instead of mapping between LO and PO

	Huawei, HiSilicon
	It is not clear why we need to introduce such kind of ‘mapping’ between LO and PO. The only thing UE needs to know is where its LO resources are. And after receiving LP-WUS, the PO for a UE can be determined by legacy UE behaviour in current spec.
Additionally, such mapping introduces gNB configuration restriction of LO resources. In R17 PEI, multiple UEs, who are associated with multiple POs, respectively, can be triggered by one PEI signal. In other words, different PEI UEs that monitor different POs can share the same PEI monitoring resources. Therefore, it should not be precluded that UEs from different POs share the same LO (maybe similar concept as Option 2). By this means, gNB is possible to configure an LO with relatively more MOs, and the collision probability of LP-WUS can be mitigated. For example, let’s first consider the single beam case for simplicity. If UEs in different POs monitor different LO, LO can include X MOs meaning that at most X LPWUSs can be transmitted. If more than X subgroups are paged, more than X LP-WUSs need to be transmitted (when codepoint based indication is used), while the ‘capacity’ is only X LP-WUSs. Then collision happens. If UEs from Y POs can share the same LO, one LO can include X*Y MOs. Then on average the probability of collision will be reduced.

	ZTE, Sanechips
	For option3, Note is not needed, here is an example for UE monitoring multiple LOs.
[image: ]
The two LP-WUS for one PO could be repeated.

	ETRI
	Support the proposal.



Proposal 1-3: 
In case the periodicity of LO is the same as the iDRX cycle, for the determination of LO location in time domain for a UE in iDRX mode, a reference point and an offset from the reference point are defined and/or configured.
· The reference point is the legacy PO/PF.
· Details FFS
· The offset is configured by the gNB.
· FFS the value range for the offset
	Company
	Comments

	Xiaomi
	We do not prefer to define a mapping relation between LO and PO. LO can be separately configured with duty cycle, and multiple LOs within a duty cycle. UE can determine its corresponding LO by its UE ID.

And a drawback of the above offset mapping solution is, if there are multiple wake up delays for different UE capability, misunderstanding can happen for UE. One example as the following figure, UE1 apples a shorter wake up delay, and corresponds to PO1, UE2 apples a longer wake up delay and corresponds to PO2. And their LOs may overlap in some cases, and this may cause misunderstanding for UE. For example, the LP WUS is mean to wake up UE2 for PO2, but UE 1 detects the LP WUS in LO 1 and wake up unnecessarily.



	Huawei, HiSilicon 
	The description depends on proposal 1-3.
Additionally, as commented to proposal 1-2, the simple way to configure LO resources is direct configuration of resource pattern including periodicity, starting frame/slot/symbol and duration. The proposal is unnecessary gNB configuration restriction. we don't see the necessity to define a reference point based on PO/PF. 

	ZTE, Sanechips
	We are fine with this proposal.

	ETRI
	Support the proposal.



Proposal 1-4: 
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation.
	Company
	Comments

	Xiaomi
	OK

	Huawei, HiSilicon
	OK in principle. But suggest to clarify that the beams refer to SSB-based beams. For a vertical beam that targets at a cell edge area and suffers more inter-cell interference, more discussions are suggested on whether a gNB is mandated to broadcast LP-WUS at the beam because UEs may never be able to detect the LP-WUS with target performance under such high inter-cell interference.  
Proposal 1-4-rev
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS is repeated in all configured transmit beams and thus the selection of the configured beam(s) for the reception of the LP-WUS is up to UE implementation.
· FFS: whether the configured transmit beams for LP-WUS refer to all the active SSB beams or only some of active SSB beams (e.g. some of vertical beams experiencing high inter-cell interference are not enabled for LP-WUS by RRC configuration) 


	ZTE, Sanechips
	We are OK.
One clarification question:
Whether the WUR is equipped with omnidirectional antenna or directional antenna?
If  the WUR is equipped with omnidirectional antenna, the NW may configure less beams for LP-WUS. In this case, a LP-WUS may not refer to a SSB index.

	ETRI
	Okay with the proposal.



Proposal 1-5: 
Each LO consists of N * K LP-WUS MOs, where N is the number of beams, and K is the number of LP-WUS MOs for each beam.
· FFS K = 1 or K >= 1
	Company
	Comments

	Xiaomi
	OK

	Huawei, HiSilicon
	OK, and we prefer K>1 to provide more flexibility for gNB scheduling as we commented under proposal 1-1. Similar reason as in our comment for proposal 1-4, suggest to clarify the beam and make it open for configurable beams at this stage. 
Proposal 1-5-rev:
Each LO consists of N * K LP-WUS MOs, where N is the number of beams that are associated with LP-WUS, and K is the number of LP-WUS MOs for each beam.
· FFS K = 1 or K >= 1


	ZTE, Sanechips
	If there are multiple occasions,e.g.,2 occasions for one beam, why we dont consider to divide this N * K LP-WUS MOs into 2 LOs, wherein each LO has K MOs. In this case, the gNB has more flexibility.
Based on this proposal, I guess N * K LP-WUS MOs are continuous, which is limited. 

	ETRI
	Okay with the proposal.




Here is the collection of proposals from companies on the wake-up time, the corresponding UE capability reporting and the configuration.
	Company
	Proposals

	[2] HW/HiSi
	The transition time required by wake-up processing, i.e. the time from LP-WUS processing in LP-WUR to MR ready for paging monitoring should be known by gNB.
Study whether time and frequency information of LP-WUR can be utilized by MR to reduce the transition time, e.g. reducing the time of re-sync procedure of MR.
Multiple transition time are defined considering at least different LP-WUR types and sleep states.

	[6] vivo
	Proposal 9: Support to report UE capability on wake-up delay, which is the time offset between receiving LP-WUS targeted to itself and be ready for PO reception. 
Proposal 10: Support to configure LP-WUS monitoring relative to PO/PF. 

	[8] CATT
	Proposal 3: For RRC_IDLE/INACTIVE modes UEs, the offset value of the LP-WUS MO relative to the target PEI monitoring occasion/PO should be configured based on the transition time of different sleep mode and the DRX cycle. 

	[9] Samsung
	Proposal 7: The time gap between the end position of the LP-WUS monitoring and the reference point should be larger than LP-WUS processing time, the MR ramp-up time and the synchronization time of the MR considered (e.g. at least > 400ms).

	[11] Panasonic
	Proposal 8: The time gap between the LP-WUS and associated POs should be larger than a practical value for MR hardware to wake-up and be ready to receive paging PDCCH, PDSCH and potentially SSB.

	[14] xiaomi
	Proposal 15: Suggest to specify wake-up delay for activating MR from sleep state.

	[15] Sharp
	Proposal 6: Introduce a minimum time gap between LP-WUS monitoring occasion and UE paging occasion. 

	[17] Fujitsu
	Proposal 1: It is preferred to introduce a single minimum wake-up delay is specified for LP-WUS
· The final decision will be made after the discussion on association between LO and MO is settle down

	[18] Apple
	Proposal 9: MR waking up from deep sleep state, in addition to ultra-deep sleep state, is supported, via supporting smaller value(s) for the offset between LP-WUS monitoring and PO.
Proposal 10: UE reports one or more values for the supported minimum wake-up delay. FFS the value set.

	[20] MediaTek
	Proposal 2: Ramp-up time of 800 ms for MR are supported for Rel-19 LP-WUS.

	[21] Sony
	Proposal 5 – Support a time-offset between LP-WUS monitoring occasion and the main receiver reception such that the main receiver can power up from ultra-deep sleep and perform its synchronization.

	[22] ETRI
	Proposal 1: For RRC IDLE/INACTIVE mode, minimum time gap between LP-WUS reception and MR to start PO monitoring is introduced considering at least following
· LP-WUS processing time
· MR transition time for ramp up
· Time/frequency synchronization of MR

	[23] Lenovo
	Proposal 13: Consider ramp up time of different MR sleep state to calculate the time gap between LPWUS reception and PO occasion.

	[25] KT
	Proposal 3: The followings are specified as capability information elements of UEs supporting LP-WUS related operation. 
· Operatable bands for the LP-WUS
· Operatable signal type of LP-WUS, e.g., decodability of harmonized OFDM sequence.
The followings are further studied as possible capability information elements of UEs. 
· Coverage gap between MR and LR
· Required time gap between LP-WUS and the first MR signals
· Information related to transition time to indicate minimum effective monitoring period expecting additional power saving gain.



Proposal 1-6: 
UE reports the capability on the wake-up delay, which is the minimum time offset between LP-WUS and PO monitoring. 
· FFS one or multiples values can be reported by the UE
	Company
	Comments

	Xiaomi
	OK

	Huawei, HiSilicon
	OK with some clarification on the relationship between the LP-WUS and the PO

UE reports the capability on the wake-up delay, which is the minimum time offset between one LP-WUS and PO monitoring triggered by the LP-WUS. 
· FFS one or multiples values can be reported by the UE


	ZTE, Sanechips
	OK

	ETRI
	Support




eDRX
	Company
	Proposals

	[2] HW/HiSi
	LP-WUS with e-DRX is deprioritized.

	[3] Futurewei
	Proposal 4: Support LP-WUS and dynamic PO determination for UEs configured with an eDRX cycle and consider LO configuration using at least a reference point, an offset, and an LO cycle ≤ the eDRX cycle and ≥ the I-DRX cycle.

	[5] ZTE
	Proposal 5: Unified LP-WUS monitoring scheme should be designed for I-DRX and eDRX
Proposal 9: eDRX is an important feature to be supported especially for IoT device.
· Combined with LP-WUS, more PSG can be achieved.
Proposal 10: For duty cycle LP-WUS in IDLE/INACTIVE mode, the periodicity can be 
· Aligned with I-DRX cycle and LP-WUS monitoring occasions before each DRX in PTW can be considered.
· Aligned with eDRX cycle and LP-WUS monitoring occasions in a window can be considered.
· Dynamic PO or adaptive PTW could be considered for latency reduction

	[6] vivo
	Proposal 15: RAN1 to prioritize LP-WUS design for I-DRX and aim to reuse the same design from I-DRX to eDRX (i.e., LP-WUS monitoring restricted in PTW).

	[8] CATT
	Proposal 11: When eDRX is configured, LP-WUS is monitored within PTW.

	[9] Samsung
	Proposal 12: LP-WUS for eDRX can be supported for RRC_IDLE/RRC_INACTIVE mode, and LO can be configured when PTW is configured. Whether LO should be configured inside the PTW or outside the PTW can be further discussed.

	[14] xiaomi
	Proposal 24: Support LP WUS applied for eDRX to reduce paging latency.

	[15] Sharp
	Proposal 8: Support WUS monitoring outside of PTW when eDRX is configured for UE.

	[19] Nokia
	Proposal: If UE is configured with eDRX and LP-WUS, the LP-WUS monitoring is determined based on paging occasions so that UE can monitor LP-WUS associated to the POs within the PTW. 

	[24] LGE
	Proposal #12: It is not necessary to consider eDRX for LP-WUS operation. 

	[29] Nordic
	Proposal-1: eDRX for MR is supported. eDRX for LR is not supported. 
· Periodicity of LO equal to iDRX periodicity is supported. 
· FFS: LO periodicity different to periodicity of iDRX.

· Support “dynamic PTW”, at least for the case where MR is configured with eDRX while LOs are configured with periodicity < eDRX periodicity.




Here is a summary of companies’ views based on the contributions:
· Yes: [3] Futurewei, [5] ZTE, [6] vivo, [8] CATT, [9] Samsung, [24] Xiaomi, [29] Nordic
· LP-WUS monitored within PTW only: [6] vivo, [8] CATT, [19] Nokia (?)
· LO periodicity equal to iDRX cycle: [29] Nordic
· LO periodicity can be smaller than eDRX cycle and/or dynamic PO can be considered: [3] Futurewei, [5] ZTE, [9] Samsung (FFS)
· No or de-prioritized: [2] HW/HiSi, [24] LGE, [28] Ericsson (?)
There are diverse views on whether LP-WUS for eDRX should be supported, and if yes, how to support it. The moderator suggests considering a simplified design for LP-WUS for eDRX where LP-WUS is monitored within PTW only, which can be considered a good tradeoff between the performance and complexity/specification impact.
[CLOSED] Proposal 2-1: 
LP-WUS is supported for eDRX, where the UE monitors only the LOs associated with the POs within the PTW.
	Company
	Comments

	Xiaomi
	We prefer have some enhancement for eDRX, so the latency performance can be improved.

	Huawei, HiSilicon
	We suggest to deprioritize the discussion of eDRX.

	ZTE, Sanechips
	The WID clearly stated we can consider LP-WUS to optimize the latency since the eDRX has the large latency. Therefore, the only attractive point by LP-WUS is to reduce the latency for eDRX case with some power saving gain. 
So, we prefer to add ‘at least’ at the beginning of the proposal/

	Moderator
	Based on the offline discussion, we will delay the eDRX discussion until there is better picture on the LP-WUS design for iDRX.
This discussion is closed.



LP-WUS payload size and content
	Company
	Proposals

	[1] TCL
	Proposal 1: The content of LP-WUS for idle/inactive state may include the UEs group/subgroup ID. 
Proposal 2: RAN1 to study a low overhead temporary subgroup ID through which UEs are targeted in the content of LP-WUS. 
Proposal 3: For idle/inactive state UEs, the temporary subgroup ID of LP-WUS can be mapped to the existing paging subgroups IDs, to target the UEs in paging subgroups for wake up its MR.

	[2] HW/HiSi
	The block of information bits carried in LP-WUS monitoring occasion contains group ID information whose bit length is configurable to support various network deployments, UE densities and traffic statistics. 
· Configuring up to 16-bit information is supported.
Cell information can be indicated by LP-SS.

	[3] Futurewei
	Proposal 1: Support at least the alternative to carry up to 16 bits of LP-WUS information using encoded bits with an 8-bit CRC.
Proposal 6: Consider the following options for LP-WUS to support large number of paging subgroups with limited impact on coverage and/or resource utilization
  Option 1: LP-WUS carrying bitmap-based wake-up indication for subsets of the subgroups
         –  Option 1-1: subgroup-subset identification using association with LP-WUS MOs
         –  Option 1-2: subgroup-subset identification using a header
         –  Option 1-3: subgroup-subset identification using a preamble/frame sync
  Option 2: LP-WUS switching between bitmap and ID-based subgroup wake-up indication
         –  Option 2-1: Number of IDs in LP-WUS determined by a header
         –  Option 2-2: Number of IDs in LP-WUS determined by an end of frame delimiter
         –  Option 2-3: Fixed number of IDs in LP-WUS with padding bits, if needed

	[4] Spreadtrum
	Proposal 1: An LP-WUS can be at least configured with from 1 bit for one PO without subgroup to X bits for one PO with subgroup.

	[5] ZTE
	Proposal 3: For LP-WUS in RRC_IDLE/INACTIVE mode, payload content includes:
· At least one or two UE groups indicated via LP-WUS could be considered 
· 8-bit CRC could be a starting point

	[6] vivo
	Proposal 2: Do not consider the number of subgroups larger than 256 for the design of subgrouping indication in LP-WUS. 
Proposal 3: Consider bitmap indication of 8~16bits for LP-WUS design.
Proposal 4: Support the subgrouping of LP-WUS on top of PO grouping.

	[7] OPPO
	Proposal 10: LP-WUS should at least contain the information on which user(s) is/are target by the LP-WUS, and UE group/sub-group information should be considered.
Proposal 11: Additional information, such as cell information, SI change and ETWS/CMAS information, tracking area information and RAN area information, can be contained by LP-SS or with the overlaid OFDM sequences.
Proposal 12: For idle/inactive mode, the maximum payload size of LP-WUS with 8 bits can be the starting point.

	[8] CATT
	Proposal 6: The paging subgroup indication by LP-WUS would depend on the number of information carried by LP-WUS in the LP-WUS design. 
Proposal 8: The parameters for the mapping of the information point carried by the LP-WUS to the paging subgroup can be provided by NAS and/or derived from the parameters broadcasted by the system information. 

	[9] Samsung
	Proposal 1: For RRC_IDLE/RRC_INACTIVE mode, information carried by LP-WUS can include:
· Identification (UE-group ID, or UE-subgroup ID);
· Indication on whether to trigger the paging monitoring;
· FFS: If the payload size allows, other information to support additional functionality such as SI change and ETWS/CMAS information.
· Note: Cell ID should not be carried by LP-WUS since the coverage of LP-WUS is Msg3. 
Proposal 2: For RRC_IDLE/RRC_INACTIVE mode, maximum number of LP-WUS information bits is up to X bits, X is no more than [8 or 16].
Proposal 9: For support subgrouping for LP-WUS, 2 options can be discussed for down-selection:
· Option 1: Reuse the subgrouping for PEI.
· Option 2: A new subgrouping will be supported for LP-WUS.

	[10] CTC
	Proposal 3: UE ID, UE group ID and subgroup ID need to be contained in the LP-WUS contents, and other system information should not be considered to avoid coverage range issues.

	[12] CMCC
	Proposal 3. For idle/inactive mode,
· The maximum number of information bits of subgrouping indication of LP-WUS is 8 bits.
· The actual number of information bits of subgrouping indication of LP-WUS is configurable.
Proposal 4. The subgrouping between LP-WUS and PEI is independent, e.g., separate subgroup number, separate association with PF/PO.

	[13] InterDigital
	Proposal 6: Target UE related information should be included in LP-WUS.
Proposal 7: Information supported in PEI should be supported in LP-WUS.
Proposal 8: Support update of system Information via LP-WUS indication among preconfigured sets.
Proposal 9: Information on neighboring cells should be supported in LP-WUS.
Proposal 12: Support up to 8 subgroups for LP-WUS as supported in PEI.

	[14] xiaomi
	Proposal 13: At least wake up indication at the granularity of UE subgroup should be carried in LP WUS.

	[15] Sharp
	Proposal 2: The subgroup size for UEs mapping to one PO can be larger than 8, e.g. up to 32.
Proposal 3: It is not recommended to include other cell info in LP-WUS.

	[16] NEC
	Proposal 3: for the LP-WUS content, support bitmap based indication for multiple UE subgroups.
Proposal 4: further study toggle based wake-up indication and flag based wake-up indication, and take the miss-detection issue into account.
Proposal 5: support UE enter LP-WUS monitoring based on gNB indication (e.g., RRC release message) and UE exit LP-WUS monitoring based on wake-up indication in LP-WUS.

	[18] Apple
	Proposal 5: Support more than 8 subgroups per PO. FFS the exact number of subgroups.
Proposal 6: Consider the support of independent subgroup ID for LP-WUS and PEI.

	[19] Nokia
	Proposal: Consider configurable number of sub-groups in LP-WUS per PO, up to 8 sub-groups per PO. 
Proposal: If LP-WUS can support larger payload than maximum number sub-group per PO, consider supporting mapping of multiple PO to single LP-WUS.
Proposal: Do not consider shortMessage related information separately in LP-WUS information content.
Proposal: Consider LP-WUS information payload in with {8} bits per PO. LP-WUS message information payload range in {8,16,24} bits is considered. For payloads >8 bits, consider option to map multiple POs to one LP-WUS.

	[20] MediaTek
	Proposal 4: Code-point based mapping is supported for achieving larger subgroup number based on less number of physical-layer information bits than Rel-17.
· Note: the following is one example of code-point based mapping 

	0000
	Wake up 1st subgroups

	0001
	Wake up 2nd subgroups

	…
	…

	1110
	Wake up 15th subgroups

	1111
	Wake up all subgroups




	[21] Sony
	Proposal 8 – Support to include information related to the UE identity in the LP-WUS structure.
Proposal 9 – Support sequence-based identification LP-WUS design.  
Proposal 13 – Support LP-WUS structure with two fields, a preamble field for synchronization and cell identification purposes and a data field for indication of subsequent actions and/or wake-up group identity, depending on state of the operation.


	[23] Lenovo
	Proposal 1: Consider candidate maximum LPWUS size supported for the LPWUS design excluding CRC for the idle mode/inactive mode:
· to support PEI functionality   
· FFS 12, 16, 41 bits and other sizes.   
Proposal 2: Consider LPWUS content which includes wake up bit and continue to discuss whether to include Y bits for subgroup size, X bits cell id/part of cell id etc., 
Proposal 3: RAN1 can wait for the RAN2 decision to consider whether to include SI change and ETWS/CMAS information, tracking area information, and RAN area information.

	[24] LGE
	Proposal #5: The payload size of LP-WUS and the number of LO mapped to a PO can be explicitly configured by RRC
The number of UE subgroup for LP-WUS can be derived by follwoings:
The number of UE groups that can be indicated in a LO 
The number of LOs mapped to a PO
Proposal #6: UE subgrouping for LP-WUS can be separately configured from existing PEI subgroup
Proposal #7: Prioritize to discuss on UE identification and grouping in terms of LP-WUS contents while deprioritize to discuss on side information such as SI update and ETWS/CMAS.
Proposal #13: UEs with different wake-up times should be assigned to different UE subgroups

	[26] QC
	Proposal 6: Support the UE monitoring PEI after receiving LP-WUS indicating wakeup to enhance the UE subgrouping granularity.
Proposal 9: At least for idle and inactive modes, support the sequence-based LP-WUS design with one sequence associated with one or multiple UE groups.
Proposal 10: For idle/inactive modes, the maximum number of UE subgroups associated with a LP-WUS occasion is 8.

	[27] DCM
	Proposal 3:
· The number of subgroups should be determined by performance evaluation taking a balance between UE power saving gain and NW overhead.

	[28] Ericsson
	Proposal 10	Support configurable payload for LP-WUS (no more than 8-bit payload size).




This is a summary of companies’ views on the number of information bits and the related subgrouping function:
· [1] TCL: UE group/subgroup ID 
· [1] TCL: low overhead temporary subgroup ID (Moderator: proposal unclear)
· [2] HW/HiSi: up to 16-bit information
· [3] Futurewei: up to 16-bit (plus 8-bit CRC)
· [4] Spreadtrum: 1 (no subgrouping) to X bits (with subgrouping) per PO
· [5] ZTE: large number of subgroups; At least one or two UE groups indicated via LP-WUS could be considered (subgroup ID); 8-bit CRC could be a starting point 
· [6] vivo: no more than 256 subgroups, 8~16 bits
· [7] OPPO: 8 bits as the starting point
· [9] Samsung: no more than [8 or 16] bits
· [12] CMCC: max 8 bits
· [13] InterDigital: up to 8 subgroups
· [15] Sharp: can have >8 subgroups, e.g. up to 32.
· [18] Apple: >8 subgroups
· [19] Nokia/NSB: 8 bits per PO, {8, 16, 24} bits in LP-WUS, map multiple POs to one LP-WUS
· [20] MediaTek: code-point based mapping, using less number of information bits than Rel-17
· [23] Lenovo: at least support PEI functionality, FFS 12, 16, 41 bits and other sizes
· [26] QC: max 8 subgroups
· [28] Ericsson: <= 8 bits, configurable

Separate/independent subgrouping for LP-WUS and PEI: [9] Samsung (FFS), [12] CMCC, [18] Apple, [24] LGE, [26] QC

For the mechanism to carry the subgroup-based wake-up indication,
· Bitmap: [3] Futurewei, [16] NEC (flag-based or toggle-based), [9] xiaomi
· Subgroup ID: [2] HW/HiSi, [3] Futurewei, [5] ZTE, [20] MediaTek, [21] Sony, [26] QC

Proposal 3-1: 
For idle/inactive mode,
· The maximum number of subgroups per PO is X, where X is no less than 8.
· FFS the exact value of X.
· The actual number of subgroups per PO is configured by the gNB.

	Company
	Comments

	Huawei, HiSilicon
	We agree that the actual number of subgroups (or the number of info bits carried by LP-WUS) can be configured by gNB. But we have following concerns on this proposal:
1. Based on our investigation, X should be a number much larger than 8, otherwise, the feature provides no gain due to high UE power consumption of wake-up procedure. Agreeing on X>=8 seems to use 8 as a kind of baseline, which we cannot agree.
2. We don't think ‘subgroups per PO’ is a reasonable way to summarize, since it implies a mapping relationship between LO and PO. Thus we suggest to use ‘subgroups per LO’

Therefore, we suggest to following:
Proposal 3-1: 
For idle/inactive mode,
· The maximum number of subgroups per LPO is up to X, where X is no less than 8.
· FFS the exact value of X.
· The actual number of subgroups per LPO is configured by the gNB.


	ZTE, Sanechips
	Note sure why the actual number of subgroups per PO should be configured by the gNB. Does it mean we require a signalling to indicate the number of subgroups?


	Moderator
	Proposal 3-1r1: 
For idle/inactive mode,
· The maximum number of subgroups supported by a LP-WUS is X, where X is no less than 8.
· FFS the exact value of X.
· This does not preclude the possibility of indicating a single or a limited number of subgroups via subgroup ID in the LP-WUS.

	
	



For idle/inactive mode, the following options for carrying the subgroup-based wake-up indication in LP-WUS have been discussed by companies. 
· Option 1: a bitmap is included in the LP-WUS, with each bit of the bitmap corresponding to one subgroup
· Option 2: subgroup ID is included in the LP-WUS explicitly as part of the payload or associated with a sequence
· There can be one or multiple subgroup IDs in a LP-WUS
The same issue is also being discussed in AI 9.6.1, and it is recommended to continue the discussion in AI 9.6.1.

Proposed conclusion 3-2: 
For idle/inactive mode, RAN1 does not discuss further carrying additional information other than subgroup-based wake-up indication and cell information in LP-WUS.
	Company
	Comments

	Xiaomi
	OK

	Huawei, HiSilicon
	We’d like to clarify whether some information can be carried by LP-SS based on this proposal.

	ZTE, Sanechips
	No, before the procedure is clear, we do not need to jump to this. We can say, at least subgroup-based wake-up indication is carried by LP-WUS.



Question 3-1: 
Please share your views on whether to support separate/independent subgrouping for LP-WUS and PEI. For the companies who prefer not to support, please also clarify whether any new configurable parameters are expected to be introduced for LP-WUS subgrouping, or the intention is to reuse the existing parameters.
	Company
	Comments

	Xiaomi
	UE ID based subgrouping and CN based subgrouping should be supported by LP WUS, the intention is to reuse the existing parameters. But the actually applied subgrouping method/parameters for LP WUS and PEI at the same time can be different.
One benefit of having different subgrouping method/parameters for LP WUS and PEI is, the combination of LP WUS and PEI can provide more finer granularity of subgrouping than only LP WUS or only PEI

	Huawei, HiSilicon
	It is already agreed that how to do the subgrouping is up to RAN2. Thus RAN1 does not need to discuss this.

	ZTE, Sanechips
	It should be independent, since PEI is an optional feature.



LP-WUS entry/exit conditions and RRM measurements
Entry/exit conditions and RRM measurements
	Company
	Proposals

	[1] TCL
	Proposal 9: For the activation of LP-WUS monitoring, a trigger from the gNB, such as a payload in the form of a bitmap carried in the LP-SS, can be used to activate LP-WUS monitoring in the idle/inactive state. 
Proposal 10: To deactivate the LP-WUS monitoring in idle/inactive state, the SIB can be utilized. 
Proposal 11: Support periodic LP-SS for the LP-WUR based RRM measurements.

	[2] HW/HiSi
	Entry/exit of LP-WUS monitoring are based on preconfigured criteria, while some exception cases where the criteria are not applied can be introduced.

	[4] Spreadtrum
	Proposal 5: When signal quality (e.g. RSRP/RSRQ) of serving cell is greater than a threshold, RRM measurement for serving cell at MR can be relaxed (RRM measurement for serving cell can be offloaded from MR to LR).
Proposal 6: Whether to support RRM measurement relaxation for serving cell at MR without offloading from MR to LR needs further study, e.g. impact of energy saving gain.
Proposal 7: Whether to support further RRM measurement relaxation for neighboring cell needs further study.

	[5] ZTE
	Proposal 1: In IDLE/INACTIVE mode, 
· When the UE supports LP-WUS function and gNB configures LP-WUS, the UE is supposed to monitor LP-WUS if channel condition is satisfied. FFS other preconfigured criteria.
· When UE monitors LP-WUS and the UE has not received the LP-WUS for a long time, it is suggested to consider fallback to legacy PO monitoring. 
Proposal 2: In IDLE/INACTIVE mode, LP-WUS activation and deactivation via gNB is required.
· gNB controllable threshold for UE activation and/or deactivation of LP-WUS monitoring is required.

	[6] vivo
	Proposal 5: For RRC idle/inactive mode, whether UE enters/exits LP-WUS monitoring is based on preconfigured criteria by the Network, i.e. 
· If the entry criteria satisfied, UE starts LP-WUS monitoring, and PO is monitored only when UE is woken up by LP-WUS.
· If the exit criteria satisfied, UE exits LP-WUS monitoring and fallback to legacy monitoring behavior e.g., UE performs PEI or PO monitoring.
Proposal 6: The entry /exit criteria of LP-WUS monitoring is based on MR and/or LR RRM measurement.
· Entry criteria: serving cell quality at least based on MR RRM measurement is no worse than the pre-configured threshold.
· FFS: also based on LR RRM measurement.
· Exit criteria: serving cell quality at least based on LR RRM measurement is no better than the pre-configured threshold.
· FFS: also based on MR RRM measurement.
Proposal 7: Support the following UE behavior on RRM measurement i.e., RRM measurement condition:
· If the entry criteria of LP-WUS monitoring is satisfied, UE performs LR RRM measurement;
· If the exit criteria of LP-WUS monitoring is satisfied, UE performs MR RRM measurement.

	[7] OPPO
	Proposal 7: The UE activation and/or deactivation of LP-WUS monitoring can be up to UE implementation and/or based on pre-configuration criteria.
Proposal 13: To define new metric and threshold that can be used by LP-WUR for RRM measurement.
Proposal 14: To define the condition(s) that MR can be turned on/off, and LP-WUR can be turned on/off.

	[8] CATT
	Proposal 9: The LP-WUS detection can up to UE implementation or determined by a predefined threshold. 
Proposal 10: The UE falls back to legacy mechanism when UE determines the LP-WUS detection errors happening. 

	[9] Samsung
	Proposal 10: When the RSRP and/or the RSRQ of the SSB in serving cell is better than a configured threshold, LP-WUS monitoring is enabled and the synchronization and RRM measurement for serving cell should be performed based on LP-SS or the PSS/SSS in the legacy SSB for IDLE/INACTIVE modes.
Proposal 11: A UE stops monitoring LP-WUS when the fallback condition is satisfied:
· RSRP and/or RSRQ of LP-SS/the legacy SSB are less than the threshold configured by system information;
· The UE haven’t received LP-WUS for a configured time duration

	[10] CTC
	Proposal 4: LP-WUS monitoring based on preconfigured criteria is more reasonable to avoid continuous monitoring in poor channel condition.
Proposal 5: LP-WUS monitoring based on preconfigured criteria is supported for the LP-WUS activation/deactivation method.
Proposal 6: Activation/deactivation criteria should be confirmed, such as an LP-WUS signal strength threshold value.
Proposal 8: RRM relaxation and new RRM measurement metric for WUR should be discussed.

	[11] Panasonic
	Proposal 3: The entry/exit condition for LP-WUS monitoring is based on LP-WUS/LP-SS and/or SSB-based measurement. 
Proposal 4: The measurement accuracy of LP-SS/LP-WUS by LR is assumed to be compromised compared with SSB measurement by MR for saving cost and power. As cell planning is based on SSB measurement by MR, some mechanism to identify and recover the inaccuracy of LP-SS/LP-WUS measurement by LR should be discussed.
Proposal 5: The stationary and non-cell edge condition should be taken into account for the decision of LP-WUS monitoring.

	[12] CMCC
	Proposal 1. For the activation of LP-WUS monitoring by LP-WUR for a UE, the following options can be considered:
· Option 1: based on gNB-to-UE signaling, which gNB indicates UE the activation of LP-WUS monitoring;
· Option 2: based on UE-to-gNB signaling, which UE requests gNB to activate the LP-WUS monitoring;
· Option 3 (preferred): based on gNB-to-UE signaling and pre-configured criteria, which gNB indicates UE the activation of LP-WUS monitoring and whether UE performs LP-WUS monitoring is based on pre-configured criteria, e.g., measurement threshold.
And the following threshold can be considered for option 3:
· A MR RSRP threshold;
· A MR RSRP variation threshold within a period of time, and based on that, UE can decide whether it should enter LP-WUS monitoring;
· A MR RSRP threshold and a MR RSRP variation threshold within a period of time, and based on that, UE can decide whether it should enter LP-WUS monitoring;
· A MR RSRP/RSRQ threshold for inter-frequency measurement for the frequency where LP-WUS operates.

[bookmark: _Hlk158125707][bookmark: _Hlk158112945]Proposal 2. For the deactivation of LP-WUS monitoring by LP-WUR for a UE, consider UE exits LP-WUS monitoring based on pre-configured criteria, e.g., LP-WUR measurement threshold. The MR measurement should be relaxed or offloaded. The deactivation should consider the measurement results for both LP-WUR and MR if applicable. 

	[13] InterDigital
	Proposal 10: Support channel measurement-based entry/exit of LP-WUS monitoring.
· UE monitors of legacy PO/PEI if measured LP-SS quality is lower than a configured threshold.
· If the measured LP-SS quality is above the configured threshold, the UE can start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· For metrics of the LP-SS quality, at least LP-RSRP is supported.
· Other metrics such as LP-RSRQ and LP-SINR can be further discussed.
· How to consider NR-SS for entry/exit conditions should further discussed as OFDM based receivers can monitor NR-SS.
Proposal 11: Support a mechanism to share UE entry/exit decisions to gNB.

	[14] xiaomi
	Proposal 7: Support UE activation and/or deactivation of LP-WUS monitoring based on preconfigured criteria
Proposal 8: LR sensitivity requirement for OOK-based LR and OFDM-based LR should be defined by RAN4.
Proposal 9: Conditions to activate LR for UE with OOK-based LR and UE with OFDM-based LR can be different.
Proposal 10: LR is deactivated and MR is activated when (1) UL transmission happens; (2) LP WUS indicating the UE to wake up is received; (3) The reception performance of LP-SS/LP-WUS falls below LR sensitivity; (4) The reception performance of LP-SS/LP-WUS falls below a threshold, which triggers the MR waking up for neighbouring cell RRM measurement.
Proposal 11: Conditions to activate MR for serving/neighbour cell measurement for UE with OOK-based LR and UE with OFDM-based LR can be different.

Proposal 19: Totally offloading and partially offloading of serving cell measurement from MR to LR can both be considered.
Proposal 20: Criteria for whether to apply totally offloading or partially offloading can be based on (1)measurement results by LR, (2) gNB configuration.
Proposal 21: Support neighbouring cell measurement by MR.
Proposal 22: Support neighbouring cell measurement by OFDM-based LR.
Proposal 23: Support relaxing of neighbouring cell measurement by MR.

	[17] Fujitsu
	Proposal 2: 
· If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· At least SS-RSRP and RSRP of LP-SS of the serving cell should be considered for the metric
· The necessity of RSRQ should be further discussed after the design of LP-WUS is concluded
Proposal 3: RAN1 to further discuss the necessity to introduce additional condition to stop monitoring LP-WUS 
· For example, UE haven’t received LP-WUS for a pre-configured time duration

	[18] Apple
	Proposal 7: The entry/exit conditions for LP-WUS monitoring, the conditions for offloading serving cell measurement from MR to LR, and the conditions for MR measurement relaxation are left to RAN2/RAN4 to decide.
Proposal 8: The UE may monitor legacy PO even if the entry condition(s) configured by the gNB are satisfied.

	[19] Nokia
	Observation: To enable evaluation of threshold(s) for procedures to be discussed in RAN2, some LR based measurement quantities need to be defined in RAN1.
Observation: For RRM measurement offloading the LR measurement metric should enable cell coverage/range evaluation. For entry/exit condition, the LR measurement metric should be related to received (LP-WUS) signal quality.
Observation: The approach for scenario where both, LR and MR based measurements are available, the approach for threshold determination and evaluation would need to be discussed in RAN2.
Observation: When RRM measurement offloading/relaxation is not allowed based on the threshold, the feasibility of UE continuing the LP-WUS monitoring would depend on the extent of possible MR measurement relaxation and cost of activating MR.
Observation: When entry/exit thresholds would determine that UE should not monitor LP-WUS, but fall-back to paging monitoring, it would seem preferable also to resume the MR based RRM measurements.
Observation: Different measurement quantities for different LR types would be needed. 
Proposal: RAN1 defines both relative and absolute measurement quantities for LP-SS based measurements that are applicable in IDLE/Inactive mode. 
Proposal: For LR that is capable of receiving PSS/SSS, RAN1 defines absolute and relative measurement quantities based on SSB.

	[20] MediaTek
	Proposal 3: Entry/exit condition for LP-WUS monitoring is based on the outcome of serving cell measurement by LP-WUR.

Observation 6: Entry/exit condition for LP-WUS monitoring and serving cell measurement by LP-WUR can apply a common framework design with different threshold parameters for entry/exit.

	[21] Sony
	Proposal 11 – It should be possible to use the MR to verify whether LP-WUS is actually out of coverage, or just temporarily not able to detect LP-WUS due to channel condition.
Proposal 12 – In order to avoid ping-pong behaviours, a time widow can be used. The UE switches on its MR to evaluate the channel condition only if no LP-WUS received/detected by the UE within this time-window.

	[22] ETRI
	Proposal 5: For RRM measurements in LP-WUS operation for idle/inactive mode, conditions for offloading RRM from MR to LR can be discussed in RAN1.
Proposal 6: For LP-WUS monitoring of UE, support activation and/or deactivation based on the preconfigured criteria.
Proposal 7: Serving cell measurement result is used as a criterion for activation and/or deactivation of LP-WUS monitoring of UE.

	[24] LGE
	Proposal #14: For IDLE/INACTIVE mode, entry/exit condition of LP-WUS monitoring can be specified as follows:
· The UE decides whether to monitor LP-WUS or not based on the information by the gNB whether the serving cell enables LP-WUS transmission or not.
· The UE decides whether to monitor LP-WUS or not based on the measurement result.
Proposal #15: If LP-WUS monitoring is activated based on channel condition, the UE can check the channel condition by measuring LP-SS with the main radio.
Proposal #16: Whether the UE can receive overlaid OFDM sequence over LP-WUS or not should be considered for specifying entry/exit condition of LP-WUS monitoring.
Proposal #17: Consider the following aspects for RRM measurement relaxation of the main radio by offloading to LP-WUR.
· The UE can measure cell quality by LP-WUR while the main radio is in ultra-deep sleep state.
· The existing RRM measurement procedure by the main radio can be triggered based on the measurement results of LP-WUR
Proposal #18: Discuss time configuration such as window for LP-RSRP measurements.

	[26] QC
	Proposal 7: For the LP-WUR entry/exit condition in idle/inactive modes, prioritize the case that LP-WUR and MR operate in the same bandwidth so that SSB based measurement can be mapped to LP-SS based measurement.
Proposal 8: For the entry/exit conditions for LP-WUS monitoring in idle/inactive modes
· Entry condition: If the measurement is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring
· The measurement can be serving cell measurement performed by MR or LP-SS based RSRP/RSRQ measured by LP-WUR
· Network configures separate thresholds for serving cell measurement in MR and LP-SS based measurement in LP-WUR, and if both are configured, it is up to UE which measurement to perform
· For LP-SS based measurement, the threshold is separately configured for OOK LP-WUR and OFDM based LP-WUR 
· Exit condition: If the LP-SS RSRP or RSRQ measured by the LP-WUR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring
· Threshold is separately configured for OOK LP-WUR and OFDM based LP-WUR 
Proposal 12: The same entry/exist mechanism for LP-WUS monitoring can be adopted for entry/exist condition of the LP-SS based serving cell RRM measurement with potentially different thresholds. 


	[27] DCM
	Proposal 4:
· Entry/exit condition for LP-WUS monitoring should be ensured that UE can receive paging massage at PO.
· If entry/exit condition for LP-WUS monitoring ensures that UE can receive paging massage at PO, LP-WUS should not include SI change and ETWS/CMAS information
Proposal 5:
· For the entry/exit conditions for LP-WUS monitoring,
· If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· FFS the serving cell measurement metrics.
· FFS whether threshold needs to be different for each type of LR.
· If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· FFS the serving cell measurement metrics.
· FFS whether threshold needs to be different for each type of LR.


	[28] Ericsson
	Proposal 11	Entry/exit conditions should be configurable, e.g., as part of the LP-WUS configuration.
Proposal 12	It should be possible to configure different entry/exit conditions based on supported WUR types, if any.
Proposal 13	If RRM using LP-SS is supported, only scenarios that are suitable for operation with low LP-SS overhead and NW energy impact should be considered for RRM.




RRM measurement metrics
	Company
	Proposals

	[4] Spreadtrum
	Proposal 4: At least LP-RSRP and LP-SINR for LR based RRM measurement can be supported from RAN1 perspective.

	[6] vivo
	Proposal 8: Support RSRP and RSRQ as metrics for RRM measurement by LR 
· For LP-WUR with OOK detector, RRM measurement is performed in time domain over the whole measurement bandwidth based on LP-SS.
· RSRP is linear average of received power of reference signal in OOK ON symbols of LP-SS.
· RSRQ = RSRP/RSSI, where RSSI is linear average of total received power over RSSI resources. The RSSI resource can be OOK OFF symbols of LP-SS, or all OOK symbols of LP-SS per gNB configuration.
· For LP-WUR with OFDM detector, RRM measurement is performed in time domain over the whole measurement bandwidth based on SSB.  

	[13] InterDigital
	· For metrics of the LP-SS quality, at least LP-RSRP is supported.
· Other metrics such as LP-RSRQ and LP-SINR can be further discussed.

	[14] xiaomi
	Proposal 16: RRM measurement reference signal can be LP-SS and PSS/SSS.
Proposal 17: For LP-SS, RRM measurement metrics can be RSSI/RSRP/RSRQ/SINR.
Proposal 18: For OOK-based LR and OFDM-based LR with time domain detection, how to modify the definition of the metrics is for RAN4 to decide.

	[16] NEC
	Proposal 6: support UE enter or exit LP-WUS monitoring based on measurement result on LP-SS, study the following measurement metrics: LP-RSSI, LP-RSRP, Power ratio of OOK-ON symbol and OOK-OFF symbol, LP-SINR.
Proposal 7: study the following two options of RRM measurement: (1) MR measurement is triggered by the measurement result of LR; (2) UE performs both MR measurement (with relaxed periodicity) and LR measurement.
Proposal 8: study the following RRM measurement metrics for LR measurement: LP-RSSI, LP-RSRP, Power ratio of OOK-ON symbol and OOK-OFF symbol, LP-SINR.

	[17] Fujitsu
	· At least SS-RSRP and RSRP of LP-SS of the serving cell should be considered for the metric
· The necessity of RSRQ should be further discussed after the design of LP-WUS is concluded

	[24] LGE
	Proposal #19: Discuss how to define LP-RSSI and LP-SINR considering following aspects.
· For measuring LP-RSSI, the BW is same or greater than LP-SS BW can be considered
· For measuring LP-RSSI, configurations such as time window can be considered
· Power of interference and noise can be measured by OOK-OFF symbols.

	[26] QC
	Proposal 11: Support LP-SS based RRM serving cell measurement performed by LP-WUR
· LP-RSRP: For OOK-based receiver, LP-RSRP is the linear average of received power of LP-SS in OOK “On” symbols.
· LP-RSRQ: For OOK-based receiver, LP-RSRQ = LP-RSRP/LP-RSSI, where LP-RSSI is the linear average of total received power in OOK symbols.


	[27] DCM
	Proposal 6:
· For measurement based on LP-SS/LP-WUS  
· Define metrics of LP-RSRP, LP-RSSI, LP-RSRQ based on LP-SS 
· FFS whether other metrics is needed. 
· LP-WUS can also be contributed to above metrics to improve the accuracy.  
· Measuring the time resource for above metric only within a window duration. 
· Define mechanism to obtain L1/L3 beam-/cell-level metrics.   
Proposal 7:
· For measurement based on existing NR SSB 
· Study whether legacy definition of RSRP/RSSI/RSRQ can be reused. 

	[28] Ericsson
	Proposal 14	RRM measurements should be defined separately for different WUR types, if any. 
- For WUR capable of receiving existing SSS, existing metrics in TS 38.215 can be reused. 
- For WUR not capable of receiving existing SSS, separate metrics should be further studied. 
- Definitions should ensure compatibility when comparing with the legacy metrics.



For the entry/exit condition (or activation/deactivation) for LP-WUS monitoring, RAN1 had the following agreement in the SI phase:
Agreement
· For Idle/Inactive mode, following options for activation and deactivation of LP-WUS monitoring by LP-WUR for a UE can be considered for study
· Alt 1a: 
· gNB transmits legacy paging indication and LP-WUS
· UE activation and/or deactivation of LP-WUS WUS monitoring is up to UE implementation.
· This behavior may apply based on channel condition, e.g. when coverage is sufficient/insufficient.
· Alt 1b: 
· gNB transmits legacy paging indication and LP-WUS
· UE activation and/or deactivation of LP-WUS monitoring is based on preconfigured criteria
· This behavior may apply based on channel condition, e.g. when coverage is sufficient/insufficient.
· Alt 2: 
· activation and/or deactivation of LP-WUS monitoring in a cell is based on signalling.
· Paging misdetection performance shall not be impacted.

Summary of companies’ views on LP-WUS activation/deactivation or entry/exit conditions:
· Entry/exit of LP-WUS monitoring are based on preconfigured criteria (Alt 1b): [2] HW/HiSi, [5] ZTE, [6] vivo, [7] OPPO, [8] CATT, [9] Samsung, [10] CTC, [12] CMCC, [13] InterDigital, [17] Fujitsu, [22] ETRI, [24] LGE, [26] QC, [28] Ericsson
· [2] HW/HiSi: some exception cases where the criteria are not applied can be introduced.
· [5] ZTE, [9] Samsung: fall back to legacy paging monitor if the UE has not received LP-WUS for a (configured) time duration
· [6] vivo: use the same conditions (with different thresholds) for RRM offloading and relaxation
· [9] Samsung: use the same condition for serving cell RRM measurement offloading
· Up to UE implementation (Alt 1a): [7] OPPO, [8] CATT
· [1] TCL
· Activation: Information carried in LP-SS to activation LP-WUS monitoring
· Deactivation: SIB

RRM measurement metrics
· LP-SS based only: [1] TCL
· LP-SS based RRM measurement metrics
· LP-RSRP: [4] Spreadtrum, [13] InterDigital, [14] xiaomi, [16] NEC, [17] Fujitsu, [26] QC, [27] DCM
· LP-RSRQ: [14] xiaomi, [26] QC, [27] DCM
· LP-SINR: [4] Spreadtrum, [14] xiaomi, [16] NEC, [24] LGE
· LP-RSSI: [14] xiaomi, [16] NEC, [24] LGE, [27] DCM
· Power ratio of OOK-ON symbol and OOK-OFF symbol: [16] NEC
· SSB based RRM measurement metrics
· SS-RSRP: [6] vivo, [17] Fujitsu
· SS-RSRQ: [6] vivo
· Discuss whether to reuse the existing metrics: [27] DCM, [28] Ericsson


Proposal 4-1: 
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.
· LP-RSSI, with the definition to be down-selected from the following:
· Option 1: LP-RSSI is the linear average of total received power in all OOK symbols.
· Option 2: LP-RSSI is the linear average of total received power in OOK OFF symbols.
· LP-RSRQ
· LP-RSRQ = LP-RSRP/LP-RSSI
· FFS: LP-RSSI, 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 to be used and defined in the specifications depend on the outcome of [RAN1]/RAN2/RAN4 discussions.
	Company
	Comments

	Xiaomi
	We have some concern for “Option 2: LP-RSSI is the linear average of total received power in OOK OFF symbols.” This seems not RSSI but interference.

	Huawei, HiSilicon
	1. We’d like to clarify whether the definition of LP-RSRP allows UE to estimate noise/interference level based on OFF symbol.
2. In the SS-RSRQ for idle mode, a UE is not required to support SSB based RSSI that is supported only for connected mode but not for idle mode. With this legacy, we don't see the necessity to define LP-RSSI, we can directly define LP-RSRQ as, e.g. LP-RSRQ = LP-RSRP/(the linear average of total received power in all OOK symbols.)
3. The SSB-based SS-SINR is only supported for connected mode in current spec. Therefore, LP-SINR for connected mode is out of the scope and the FFS for LP-SINR is not necessary or the FFS should be clarified as “LP-SINR for idle mode”. 

	ZTE, Sanechips
	For LP-RSSI, option2 should be precluded, since there is no signal power.





Proposal 4-2: 
For the entry/exit conditions for LP-WUS monitoring,
· If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· FFS the serving cell measurement metrics
· The threshold may be configured differently for different types of LR.
· If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· FFS the serving cell measurement metrics
· The threshold may be configured differently for different types of LR.
· FFS other conditions
	Company
	Comments

	Xiaomi
	Generally OK
But also think it is possible to consider partially offloading, that is MR RRM measurement is not stopped but relaxed to a longer periodicity.

	Huawei, HiSilicon
	OK.
And we support separate threshold for different types of LR since the coverage capability can be different for different LR.
For the second bullet, please remove “may” because if a UE stops legacy PO monitoring, the UE shall start LP-WUS monitoring at the same time, otherwise, it may miss its paging signal. 

	ZTE, Sanechips
	If the UE satisfy the threshold, the UE should monitor LP-WUS, otherwise, when the UE miss the LP-WUS and also miss the paging, which would impact the paging performance and should be avoided.
Additionally,  serving cell measurement  above a threshold is just one condition for activation. E.g., LP-WUS configuration also should be one of the conditions. So we would suggest  the following
For the entry/exit conditions for LP-WUS monitoring,
· At least If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· FFS the serving cell measurement metrics
· The threshold may be configured differently for different types of LR.
· At least If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· FFS the serving cell measurement metrics
· The threshold may be configured differently for different types of LR.
· FFS other conditions


	ETRI
	Generally OK with the proposal.



We will also discuss further what we will discuss further in RAN1, e.g., serving cell measurement offloading, MR RRM measurement relaxation.

LP-SS
	Company
	Proposals

	[2] HW/HiSi
	Proposal 2:	Cell information can be indicated by LP-SS.

	[9] Samsung
	Proposal 8: LP-SS power control parameter can be determined based on the EPRE ratio between LP-SS to the SSB.

	[11] Panasonic
	Proposal 9: LP-SS resource should be associated with that of LP-WUS. The frequency location of LP-SS should be aligned with LP-WUS as much as possible. In time domain, the LP-SS occasions should be 1 : N mapped to LP-WUS MOs. The LP-SS periodicity and N can be configured in the SIB. How many LP-SS is received before LP-WUS is up to UE implementation considering SINR conditions.

	[21] Sony
	Proposal 15 – Adjust periodicity of LP-SS according to duty-cycled monitoring of LP-WUS, the LP-WUS structure.

	[29] Nordic
	Observation-1: With 320ms LP-SS periodicity, <3dB accuracy at -6dB SNR can be satisfied. Overhead is small, however grows with number of supported beams.



The discussions on the above LP-SS related proposals are deprioritized in this meeting.
Other
	Company
	Proposals

	[2] HW/HiSi
	Observation 13: Deploying LP-WUS in only some bands/carriers helps to reduce the cost of LP-WUR and the system overhead of the network, thus the number bands/carriers supported by LP-WUR can be less than for the MR.
Proposal 13:	For Idle/Inactive mode, a UE can be informed which neighboring cells LP-WUS feature is enabled in.

	[14] xiaomi
	Proposal 1: Restricted by LP WUR capability, LP-WUS/LP-SS and signals/channels used by MR can be on different carriers or different bands.
Proposal 2: The detailed LP WUR supporting bands requirement is up to RAN4 to decide.

	[23] Lenovo
	Proposal 5: Continue studying In-band Vs out-of-band deployment options for LPWUR due to:
· Better coverage at lower frequency. 
· Increased payload size due to less repetition needed to attain MR Msg-3 coverage thereby supporting more functionality at LPWUR.
· Not supporting RRM measurement offloading from MR.

	[25] KT
	Proposal 4: Operating bands for LR is specified as limited sets for the hardware simplification, consequently, not necessarily same with the capability of MR.
Proposal 5: BSs can configure both the same and different operating bands with MR for the LP-WUS.
Proposal 6: Discuss further to decide whether to support the operation of LP-WUS/WUR on the shared spectrum.




Guidance for RAN1#117 Discussions
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Appendix A: Agreements from previous meetings
RAN1#116 agreements
Agreement
Multi-beam operations are supported for LP-WUS and LP-SS for idle mode

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.

Appendix B: Proposals from contributions
[1]	R1-2401983	Discussion on LP-WUS Operation in IDLE/INACTIVE modes	TCL
	Observation 1: In idle/inactive mode, including additional information in LP-WUS design such as SI change, ETWS/CMAS information, tracking area, and RAN area information could increase overhead, which may result in higher complexity and power consumption of LP-WUR.
Observation 2:  Option 1, which includes a bitmap in the LP-WUS with each bit corresponding to one subgroup, does not specify the information that should be used to target specific UEs or subgroups of UEs.
Observation 3: Using the existing UE ID, UEs subgroup ID in the content of LP-WUS may result in significant overhead and increased complexity in decoding the LP-WUS. 
Observation 4: LP-WUS occasion has one or more LP-WUS monitoring occasions (MOs), where the LP-WUR performs detection attempts to decode the LP-WUS 
Observation 5: LP-WUS occasion can be defined as a set of consecutive monitoring occasions, and during this time, LP-SS is not configured to avoid conflicts.
Observation 6: In idle/inactive state configuring LP-WUS monitoring together with PEI monitoring may trigger the MR of UE by two times, one time by LP-WUS to wake up and one time by PEI to indicate paging, which may increase the UE power consumption.  
Observation 7: In idle/inactive state the MR trigger of a UE via the LP-WUS can be consider as an indication for a UE to monitor the upcoming PO, which can replace the Rel-17 PEI. 
Observation 8: For the activation/de-activation of LP-WUS monitoring in the idle/inactive state, Alt1a and Alt1b are not feasible options since they focus on the transmission of both PEI and LP-WUS, which increase the UE power consumption. 
Observation 9: The activation and deactivation of LP-WUS monitoring are two separate features/functions. In the idle/inactive state, the signaling used for deactivation of LP-WUS monitoring may not be suitable for LP-WUS activation.
Observation 10: In idle/inactive state SIB can only be feasible for deactivating the LP-WUS monitoring. 
Observation 11: The utilization of PSS, SSS, PBCH, DMRS, and other reference signals for LP-WUR based RRM measurement may introduce complexity in signal decoding at the LP-WUR, and impact the legacy procedures of the MR. 

Proposal 1: The content of LP-WUS for idle/inactive state may include the UEs group/subgroup ID. 
Proposal 2: RAN1 to study a low overhead temporary subgroup ID through which UEs are targeted in the content of LP-WUS. 
Proposal 3: For idle/inactive state UEs, the temporary subgroup ID of LP-WUS can be mapped to the existing paging subgroups IDs, to target the UEs in paging subgroups for wake up its MR.
Proposal 4: To locate LP-WUS occasion in the time domain, a reference point and an offset from the reference point can be used: 
· For idle/inactive UEs, the incoming PO or SSB can be used as a reference point
· For connected UEs, SSB or periodic LP-SS can be used as reference point.

Proposal 5: For the periodicity of LO in iDRX cycle, Support option 1, which states that the periodicity of the LO for a UE in iDRX cycle is the same as the iDRX cycle.
Proposal 6: For LO association with PO support all options. 
· Option 1: One-to-one mapping between LO and PO
· Option 2: One LO can be associated with multiple POs
· Option 3: Multiple LOs can be associated with one PO
Proposal 7: Consider the LP-WUS as an alternative option for paging early indication. 
Proposal 8: The following procedures can be considered after the MR of UE wake-up from ultra-deep sleep
· Perform PO monitoring, and afterwards follow legacy procedures
· Transmit PRACH for initial access, and follow legacy procedures

Proposal 9: For the activation of LP-WUS monitoring, a trigger from the gNB, such as a payload in the form of a bitmap carried in the LP-SS, can be used to activate LP-WUS monitoring in the idle/inactive state. 
Proposal 10: To deactivate the LP-WUS monitoring in idle/inactive state, the SIB can be utilized. 
Proposal 11: Support periodic LP-SS for the LP-WUR based RRM measurements. 




[2]	R1-2402000	Procedures and functionalities of LP-WUS in IDLE/INACTIVE mode	Huawei, HiSilicon
	Observations:
Observation 1: The existing subgrouping mechanisms of R17 PEI in RAN2 specification can easily adapt to larger number of subgroups, i.e. a maximum subgroup number larger than 8 only requires a parameter replacement in existing subgrouping formula. Therefore, supporting larger subgroup number for LP-WUS only requires negligible RAN2 efforts and no CN specification effort.
Observation 2: Due to the extremely high transition energy of ultra-deep sleep, little power saving gain and even negative power saving gain may be introduced by LP-WUS, if the effective paging rate is high.
Observation 3: To get good power saving gain, the effective paging rate of LP-WUS should be better to < 3%.
Observation 4: The evaluation assumption that only 10 UEs monitoring the same PO may be not reasonable for LP-WUS design, which should be re-discussed.
Observation 5: Within an I-DRX cycle, the number of LOs can be smaller than that of POs, which is beneficial for reducing the signaling overhead, as well as giving gNB more scheduling flexibility.
Observation 6: Based on the requirements/assumptions in TR37.910, to achieve effective paging rate <=3%, up to ~20-bit information to distinguish a group/subgroup may be needed.
Observation 7: To support finer granularity of groups/subgroups than PEI, more than 11-bit information to distinguish a group/subgroup is needed.
Observation 8: Larger FAR leads to lower power saving gain due to additional MR transition.
Observation 9: Defining LP-WUS MO is helpful to reduce the number of attempts, which can reduce the FAR and thus increase the power saving gain.
Observation 10: Continuous monitoring can reduce paging latency and can provide gNB more flexibility of LP-WUS transmission.
Observation 11: When e-DRX is configured, the power saving gain provided by LP-WUS is not attractive.
Observation 12: LP-WUR can assist the re-sync procedure of MR, which can reduce the power consumption and latency.
Observation 13: Deploying LP-WUS in only some bands/carriers helps to reduce the cost of LP-WUR and the system overhead of the network, thus the number bands/carriers supported by LP-WUR can be less than for the MR.

Proposals:

Proposal 1: The block of information bits carried in LP-WUS monitoring occasion contains group ID information whose bit length is configurable to support various network deployments, UE densities and traffic statistics. 
· Configuring up to 16-bit information is supported.
Proposal 2: Cell information can be indicated by LP-SS.
Proposal 3: The starting symbol of LP-WUS MO is aligned with the symbol grid of legacy NR system.
Proposal 4: [bookmark: _Hlk163065407]From network perspective single LO with periodicity equal to one DRX cycle can be configured to all UEs so that all the potential LP-WUS MO resources available from network perspective in one DRX cycle can be shared and monitored by all UEs irrespective of their PO grouping.
Proposal 5: The following issues need to be discussed to support duty-cycle monitoring of LP-WUS
a) How to balance the tradeoff between collision probability and LP-WUR power consumption.
b) How to reduce the network resource/energy for common information transmission.
c) How to provide system level timing information for an LP-WUR to locate its monitoring duration.
Proposal 6: The periodicity and duration of LO for a UE can be configured independent from its corresponding PO
Proposal 7: Entry/exit of LP-WUS monitoring are based on preconfigured criteria, while some exception cases where the criteria are not applied can be introduced.
Proposal 8: LP-WUS with e-DRX is deprioritized.
Proposal 9: For shorter paging latency, dynamic PO can be monitored by a UE that is waken-up by LP-WUS where the time gap between the dynamic PO and the received LP-WUS signal is not less than the transition time required by wake-up processing.
Proposal 10: The transition time required by wake-up processing, i.e. the time from LP-WUS processing in LP-WUR to MR ready for paging monitoring should be known by gNB.
Proposal 11: Study whether time and frequency information of LP-WUR can be utilized by MR to reduce the transition time, e.g. reducing the time of re-sync procedure of MR.
Proposal 12: Multiple transition time are defined considering at least different LP-WUR types and sleep states.
Proposal 13: For Idle/Inactive mode, a UE can be informed which neighboring cells LP-WUS feature is enabled in.



[3]	R1-2402047	Discussion on LP-WUS Operation in IDLE/INACTIVE Modes	FUTUREWEI
	LP-WUS Payload Size/Structure
Observation 1: LP-WUS support of an adequate number of subgroups in RRC Idle/Inactive is required to limit the impact of false paging and high transition energy on power saving gain.
Observation 2: Rel-19 LP-WUS information size should support at least a subset of Rel-17 PEI subgrouping configuration, i.e., up to 8 subgroups and up to 8 POs per PEI. Larger number of subgroups can be considered to ensure power saving gain.
Observation 3: Carrying LP-WUS information using encoded bits may require an 8-bit CRC to target a FAR < 1% and the corresponding overhead may be minimized by considering up to 16 bits of information.
Proposal 1: Support at least the alternative to carry up to 16 bits of LP-WUS information using encoded bits with an 8-bit CRC.
Observation 4: The maximum time offset between an LP-SS and an LP-WUS without a preamble can be 74 ms and 174 ms for LP-WUS time error tolerance of 2us and 4us, respectively, at a sampling frequency of 7.68 MHz and assuming no frequency error correction.
Proposal 2: Consider a preamble to precede the transmission of an LP-WUS if LP-SS periodicity is >= 320 ms and the time offset between LP-WUS and last LP-SS is, e.g., > 50 ms.

LP-WUS Configuration
Observation 5: PEI-Os are defined using a reference point, one or more symbol-level offsets, a number of POs per PEI, and a search space.
Proposal 3: Consider the following options, depicted in Figure 1, for LO configuration and association with the Ns POs per PF where Ng is the number of LP-WUS MO groups per LO 
Option 1: a reference point, Ns  Ng offsets to first LP-WUS MOs, and a time gap
Option 2: a reference point, Ns offsets to first LP-WUS MOs, a number (Ng) and periodicity for LP-WUS MO groups, and a time gap
Observation 6: According to TR38.869, considering LP-WUS and dynamic PO determination for UEs configured with an eDRX cycle can provide significant improvement in paging latency without an increase in power consumption.
Proposal 4: Support LP-WUS and dynamic PO determination for UEs configured with an eDRX cycle and consider LO configuration using at least a reference point, an offset, and an LO cycle ≤ the eDRX cycle and ≥ the I-DRX cycle.
Observation 7: Existing paging configuration allows PF presence every {1, 2, 4, 8, 16} radio frames and therefore support of LP-WUS with Dynamic PO under I-DRX configuration may not require the introduction of additional PFs.
Observation 8: The SFN for the dynamic PF can be determined by introducing a negative dynamic PO offset (DPO_offset) to the UE_ID in existing PF determination formulation where DPO_offset may be determined by floor ((SFN – SFN_LO – RU_offset)*(N div T)) for an SFN_LO determined based on LP-WUS detection and a ramp-up offset (RU_offset) for the main radio.
Proposal 5: Support LP-WUS with dynamic PO determination for UEs configured with an I-DRX cycle and consider LO configuration using an LO cycle ≤ the I-DRX cycle.
Observation 9: An alternative paging RNTI may be considered for the paging DCI in the Dynamic PO when only UEs with Dynamic PO configuration are to be paged to avoid increasing false paging to legacy UEs.

Subgroup Indication in LP-WUS
Proposal 6: Consider the following options for LP-WUS to support large number of paging subgroups with limited impact on coverage and/or resource utilization
  Option 1: LP-WUS carrying bitmap-based wake-up indication for subsets of the subgroups
         –  Option 1-1: subgroup-subset identification using association with LP-WUS MOs
         –  Option 1-2: subgroup-subset identification using a header
         –  Option 1-3: subgroup-subset identification using a preamble/frame sync
  Option 2: LP-WUS switching between bitmap and ID-based subgroup wake-up indication
         –  Option 2-1: Number of IDs in LP-WUS determined by a header
         –  Option 2-2: Number of IDs in LP-WUS determined by an end of frame delimiter
         –  Option 2-3: Fixed number of IDs in LP-WUS with padding bits, if needed



[4]	R1-2402115	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Spreadtrum Communications
	Configurations: Content of information bits in an LP-WUS
Proposal 1: An LP-WUS can be at least configured with from 1 bit for one PO without subgroup to X bits for one PO with subgroup.

Configurations: Occasion of an LP-WUS
Proposal 2: Occasion of an LP-WUS can be related to a PO.
Proposal 3: Whether occasion of an LP-WUS is determined by offset between occasion of an LP-WUS and the associated PO is FFS.

RRM measurement: RRM measurement metrics by LP-SS
Proposal 4: At least LP-RSRP and LP-SINR for LR based RRM measurement can be supported from RAN1 perspective.

RRM measurement: RRM measurement relaxation for serving cell
Proposal 5: When signal quality (e.g. RSRP/RSRQ) of serving cell is greater than a threshold, RRM measurement for serving cell at MR can be relaxed (RRM measurement for serving cell can be offloaded from MR to LR).
Proposal 6: Whether to support RRM measurement relaxation for serving cell at MR without offloading from MR to LR needs further study, e.g. impact of energy saving gain.

RRM measurement relaxation: RRM measurement relaxation for neighboring cell
Proposal 7: Whether to support further RRM measurement relaxation for neighboring cell needs further study.



[5]	R1-2402194	Discussion on LP-WUS operation in IDLE/INACTIVE mode	ZTE, Sanechips
	Observation 1: 
· With the R_E increasing, the peak probability position for a number of groups wake-up increases, and the average number of wake-up groups increases.
· With the number of groups increases, the probability for multiple groups wake-up would increase
Observation 2: Compared with LP-WUS based legacy PO monitoring, LP-WUS based dynamic PO monitoring has benefits of latency reduction and UE power saving.

Proposal 1: In IDLE/INACTIVE mode, 
· When the UE supports LP-WUS function and gNB configures LP-WUS, the UE is supposed to monitor LP-WUS if channel condition is satisfied. FFS other preconfigured criteria.
· When UE monitors LP-WUS and the UE has not received the LP-WUS for a long time, it is suggested to consider fallback to legacy PO monitoring. 
Proposal 2: In IDLE/INACTIVE mode, LP-WUS activation and deactivation via gNB is required.
· gNB controllable threshold for UE activation and/or deactivation of LP-WUS monitoring is required.
Proposal 3: For LP-WUS in RRC_IDLE/INACTIVE mode, payload content includes:
· At least one or two UE groups indicated via LP-WUS could be considered 
· 8-bit CRC could be a starting point
Proposal 4: For LP-WUS in IDLE/INACTIVE mode, dynamic PO can be considered.
Proposal 5: Unified LP-WUS monitoring scheme should be designed for I-DRX and eDRX
Proposal 6: For LP-WUS monitoring, multiple occasions are required for each window in each cycle if any.
Proposal 7: For duty cycle LP-WUS in IDLE/INACTIVE mode, the periodicity could be the same with I-DRX cycle.
· The location of LO can be determined by an offset before the starting of PO
· The LP-WUS periodicity could be smaller or larger than I-DRX.
Proposal 8: For LP-WUS in IDLE/INACTIVE mode, a LP-WUS occasion (LO) can be mapped at least one PO.
· FFS mapped to multiple POs.
Proposal 9: eDRX is an important feature to be supported especially for IoT device.
· Combined with LP-WUS, more PSG can be achieved.
Proposal 10: For duty cycle LP-WUS in IDLE/INACTIVE mode, the periodicity can be 
· Aligned with I-DRX cycle and LP-WUS monitoring occasions before each DRX in PTW can be considered.
· Aligned with eDRX cycle and LP-WUS monitoring occasions in a window can be considered.
· Dynamic PO or adaptive PTW could be considered for latency reduction
Proposal 11: Support LP-WUS in TDD
· FFS the potential impacts



[6]	R1-2402252	Discussion on LP-WUS operation in IDLE/INACTIVE modes	vivo
	Observation 1: More than 256 subgroups by LP-WUS per PO result in overwhelming system overhead for LP-WUS transmissions (22.25%~1046.07%), due to unrealistic assumptions, including
· Improper paging area assumption (page every UE in the whole tracking area of 1500 cells)
· Unreasonably high density of UEs with LP-WUS (106/km2)
Observation 2: With more realistic assumptions, 8~16 subgroups per PO would be sufficient to guarantee UE power saving gain (per UE effective wake-up rate <=3%)
· Density of UEs with LP-WUS (104~105/km2)
· Paging area of 12~240 cells
· System overhead for LP-WUS transmissions up to 4%
Observation 3: A time window of LP-WUS monitoring for each duty cycle is not needed, if the interval between adjacent LP-WUS MOs is fixed and the offset to the first LP-WUS MO or the start of LO anyway has to be defined.
Observation 4: LP-WUS used for I-DRX and LP-WUS used for eDRX will achieve the same benefit finally.
Proposal 1: UE is not required to monitor a PO, if UE does not detect LP-WUS at all LP-WUS monitoring occasion(s) for the PO.

Proposal 2: Do not consider the number of subgroups larger than 256 for the design of subgrouping indication in LP-WUS. 
Proposal 3: Consider bitmap indication of 8~16bits for LP-WUS design.
Proposal 4: Support the subgrouping of LP-WUS on top of PO grouping.
Proposal 5: For RRC idle/inactive mode, whether UE enters/exits LP-WUS monitoring is based on preconfigured criteria by the Network, i.e. 
· If the entry criteria satisfied, UE starts LP-WUS monitoring, and PO is monitored only when UE is woken up by LP-WUS.
· If the exit criteria satisfied, UE exits LP-WUS monitoring and fallback to legacy monitoring behavior e.g., UE performs PEI or PO monitoring.
Proposal 6: The entry /exit criteria of LP-WUS monitoring is based on MR and/or LR RRM measurement.
· Entry criteria: serving cell quality at least based on MR RRM measurement is no worse than the pre-configured threshold.
· FFS: also based on LR RRM measurement.
· Exit criteria: serving cell quality at least based on LR RRM measurement is no better than the pre-configured threshold.
· FFS: also based on MR RRM measurement.
Proposal 7: Support the following UE behavior on RRM measurement i.e., RRM measurement condition:
· If the entry criteria of LP-WUS monitoring is satisfied, UE performs LR RRM measurement;
· If the exit criteria of LP-WUS monitoring is satisfied, UE performs MR RRM measurement.
Proposal 8: Support RSRP and RSRQ as metrics for RRM measurement by LR 
· For LP-WUR with OOK detector, RRM measurement is performed in time domain over the whole measurement bandwidth based on LP-SS.
· RSRP is linear average of received power of reference signal in OOK ON symbols of LP-SS.
· RSRQ = RSRP/RSSI, where RSSI is linear average of total received power over RSSI resources. The RSSI resource can be OOK OFF symbols of LP-SS, or all OOK symbols of LP-SS per gNB configuration.
· For LP-WUR with OFDM detector, RRM measurement is performed in time domain over the whole measurement bandwidth based on SSB.  
Proposal 9: Support to report UE capability on wake-up delay, which is the time offset between receiving LP-WUS targeted to itself and be ready for PO reception. 
Proposal 10: Support to configure LP-WUS monitoring relative to PO/PF. 
Proposal 11: For multi-beam operation of LP-SS, LP-SS MOs within each duty cycle are one to one associated with different transmitted beams in turn.
· LP-SS index is carried by corresponding LP-SS.
Proposal 12: For multi-beam operation of LP-WUS, UE assumes the same LP-WUS is repeated in all transmitted beams and thus the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation.
Proposal 13: Support duty-cycled LP-WUS monitoring for RRC idle/inactive mode.
Proposal 14: The periodicity of LP-WUS occasion (LO) for a UE is the same as its IDRX cycle.
Proposal 15: RAN1 to prioritize LP-WUS design for I-DRX and aim to reuse the same design from I-DRX to eDRX (i.e., LP-WUS monitoring restricted in PTW).



[7]	R1-2402338	Discussion on LP-WUS operation in RRC_IDLE/INACTIVE modes	OPPO
	Proposal 1: A unified LP-WUS design can be used for IDLE/INACTIVE mode, as well as CONNECTED mode.
Proposal 2: The periodicity of LP-SS can use 320ms as baseline. It can be further studied 80ms, 160ms and 640ms as additional periodicity.
Observation 1: LP-SS without overlaid OFDM sequences can provide simple design for all types of LP-WUR. And it can only be used for coarse time/frequency synchronization of LP-WUR
Observation 2: LP-SS with overlaid OFDM sequences can provide additional useful information in addition to synchronization, which is beneficial for LP-WUR, e.g. on LP-WUS monitoring, PCI indication, group/sub-group indication.
Proposal 3: LP-SS is overlaid with same type of sequences same as that for LP-WUS. Further consider information carried by overlaid OFDM sequences.
Proposal 4: It is not necessary to define each LO as a time window that covers the corresponding LP-WUS MOs.
Proposal 5: A UE can monitor one LO in each LO period.
Proposal 6: The LO periodicity is the same as the iDRX periodicity.
Proposal 7: The UE activation and/or deactivation of LP-WUS monitoring can be up to UE implementation and/or based on pre-configuration criteria.
Proposal 8: Study the mechanism to switch MR back to sleep when it is woken up by false alarm.
Proposal 9: Dynamic PO is not supported and the power saving gain can be up to gNB’s implementation for scheduling.
Proposal 10: LP-WUS should at least contain the information on which user(s) is/are target by the LP-WUS, and UE group/sub-group information should be considered.
Proposal 11: Additional information, such as cell information, SI change and ETWS/CMAS information, tracking area information and RAN area information, can be contained by LP-SS or with the overlaid OFDM sequences.
Proposal 12: For idle/inactive mode, the maximum payload size of LP-WUS with 8 bits can be the starting point.
Proposal 13: To define new metric and threshold that can be used by LP-WUR for RRM measurement.
Proposal 14: To define the condition(s) that MR can be turned on/off, and LP-WUR can be turned on/off.



[8]	R1-2402393	System design and procedure of LP-WUS operation for UE in IDLE/Inactive Modes	CATT
	Proposal 1：UE capability of the support of LP-WUS can be indicated during UE registration procedure through NAS procedure.
Proposal 2: The parameters of LP-WUS configuration can be indicated by SIB-1/SIB-x and/or NAS signaling.
Proposal 3: For RRC_IDLE/INACTIVE modes UEs, the offset value of the LP-WUS MO relative to the target PEI monitoring occasion/PO should be configured based on the transition time of different sleep mode and the DRX cycle. 
Proposal 4: The configuration of the LP-WUS in frequency domain can be associated with the channel index.
Proposal 5: Multiple LP-WUS MOs should be configured in support of beam sweeping with each LP-WUS MO associated with one SSB.
Proposal 6: The paging subgroup indication by LP-WUS would depend on the number of information carried by LP-WUS in the LP-WUS design. 
Proposal 7: Support at least one LO can be associated with one PO.
Proposal 8: The parameters for the mapping of the information point carried by the LP-WUS to the paging subgroup can be provided by NAS and/or derived from the parameters broadcasted by the system information. 
Proposal 9: The LP-WUS detection can up to UE implementation or determined by a predefined threshold. 
Proposal 10: The UE falls back to legacy mechanism when UE determines the LP-WUS detection errors happening. 
Proposal 11: When eDRX is configured, LP-WUS is monitored within PTW.



[9]	R1-2402476	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Samsung
	Proposal 1: For RRC_IDLE/RRC_INACTIVE mode, information carried by LP-WUS can include:
· Identification (UE-group ID, or UE-subgroup ID);
· Indication on whether to trigger the paging monitoring;
· FFS: If the payload size allows, other information to support additional functionality such as SI change and ETWS/CMAS information.
· Note: Cell ID should not be carried by LP-WUS since the coverage of LP-WUS is Msg3. 
Proposal 2: For RRC_IDLE/RRC_INACTIVE mode, maximum number of LP-WUS information bits is up to X bits, X is no more than [8 or 16].
Proposal 3: Support DRX operation for LP-WUS monitoring, wherein the DRX configuration can be provided to the UE by system information for RRC_IDLE and RRC_INACTIVE mode.
Proposal 4: The periodicity of LP-WUS occasion can be same as iDRX cycle.
Proposal 5: One LO can be associated with one or more PO(s).
Proposal 6: The time location of LP-WUS occasion can be determined by a reference point and one or more offset(s), which can be configured by system information.
Proposal 7: The time gap between the end position of the LP-WUS monitoring and the reference point should be larger than LP-WUS processing time, the MR ramp-up time and the synchronization time of the MR considered (e.g. at least > 400ms).
Proposal 8: LP-SS power control parameter can be determined based on the EPRE ratio between LP-SS to the SSB.
Proposal 9: For support subgrouping for LP-WUS, 2 options can be discussed for down-selection:
· Option 1: Reuse the subgrouping for PEI.
· Option 2: A new subgrouping will be supported for LP-WUS.
Proposal 10: When the RSRP and/or the RSRQ of the SSB in serving cell is better than a configured threshold, LP-WUS monitoring is enabled and the synchronization and RRM measurement for serving cell should be performed based on LP-SS or the PSS/SSS in the legacy SSB for IDLE/INACTIVE modes.
Proposal 11: A UE stops monitoring LP-WUS when the fallback condition is satisfied:
· RSRP and/or RSRQ of LP-SS/the legacy SSB are less than the threshold configured by system information;
· The UE haven’t received LP-WUS for a configured time duration
Proposal 12: LP-WUS for eDRX can be supported for RRC_IDLE/RRC_INACTIVE mode, and LO can be configured when PTW is configured. Whether LO should be configured inside the PTW or outside the PTW can be further discussed.



[10]	R1-2402520	Discussion on LP-WUS operation in IDLE/INACTIVE modes	China Telecom
	Observation 1: A configuration relationship exists for the PRACH period, association period and SSB number.
Proposal 1: In the multi-beam operation of LP-WUS, the maximum ‘LO’ duration is not larger than 1.28s.
Proposal 2: In the multi-beam operation of LP-WUS, at least following configuration needs to be considered:
· The configurable ‘LO’ duration which contains at least one value
· The Association period of LP-WUS calculated and configured by the configured ‘LO’ duration and the largest ‘LO’ duration. 
Proposal 3: UE ID, UE group ID and subgroup ID need to be contained in the LP-WUS contents, and other system information should not be considered to avoid coverage range issues.
Proposal 4: LP-WUS monitoring based on preconfigured criteria is more reasonable to avoid continuous monitoring in poor channel condition.
Proposal 5: LP-WUS monitoring based on preconfigured criteria is supported for the LP-WUS activation/deactivation method.
Proposal 6: Activation/deactivation criteria should be confirmed, such as an LP-WUS signal strength threshold value.
Proposal 7: After receiving LP-WUS indicating wake-up, dynamic monitoring occasion for paging should not be supported.
Proposal 8: RRM relaxation and new RRM measurement metric for WUR should be discussed.



[11]	R1-2402545	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Panasonic
	Proposal 1: LP-WUS configuration including the time/frequency domain resource for LP-WUS monitoring in idle/inactive mode is provided by SIB.
Proposal 2: In order to disable LP-WUS transmission when no LP-WUS capable UE is the tracking area, LP-WUS capability should be informed via NAS signalling.
Proposal 3: The entry/exit condition for LP-WUS monitoring is based on LP-WUS/LP-SS and/or SSB-based measurement. 
Proposal 4: The measurement accuracy of LP-SS/LP-WUS by LR is assumed to be compromised compared with SSB measurement by MR for saving cost and power. As cell planning is based on SSB measurement by MR, some mechanism to identify and recover the inaccuracy of LP-SS/LP-WUS measurement by LR should be discussed.
Proposal 5: The stationary and non-cell edge condition should be taken into account for the decision of LP-WUS monitoring.
Proposal 6: Dynamic PO is not supported by LP-WUS indication. 
Proposal 7: The configuration of MOs of LP-WUS should consider the association between the LP-WUS and the PFs/POs and the supported sub-group number by the payload size, which is similar with DCI format 2_7. The MOs of LP-WUS should at least be determined by a cell-specific periodicity, a cell-specific offset and a UE or UE group specific offset.
Proposal 8: The time gap between the LP-WUS and associated POs should be larger than a practical value for MR hardware to wake-up and be ready to receive paging PDCCH, PDSCH and potentially SSB.
Proposal 9: LP-SS resource should be associated with that of LP-WUS. The frequency location of LP-SS should be aligned with LP-WUS as much as possible. In time domain, the LP-SS occasions should be 1 : N mapped to LP-WUS MOs. The LP-SS periodicity and N can be configured in the SIB. How many LP-SS is received before LP-WUS is up to UE implementation considering SINR conditions.



[12]	R1-2402575	Discussion on LP-WUS operation in IDLE/INACTIVE modes	CMCC
	Proposal 1. For the activation of LP-WUS monitoring by LP-WUR for a UE, the following options can be considered:
· Option 1: based on gNB-to-UE signaling, which gNB indicates UE the activation of LP-WUS monitoring;
· Option 2: based on UE-to-gNB signaling, which UE requests gNB to activate the LP-WUS monitoring;
· Option 3 (preferred): based on gNB-to-UE signaling and pre-configured criteria, which gNB indicates UE the activation of LP-WUS monitoring and whether UE performs LP-WUS monitoring is based on pre-configured criteria, e.g., measurement threshold.
And the following threshold can be considered for option 3:
· A MR RSRP threshold;
· A MR RSRP variation threshold within a period of time, and based on that, UE can decide whether it should enter LP-WUS monitoring;
· A MR RSRP threshold and a MR RSRP variation threshold within a period of time, and based on that, UE can decide whether it should enter LP-WUS monitoring;
· A MR RSRP/RSRQ threshold for inter-frequency measurement for the frequency where LP-WUS operates.
Proposal 2. For the deactivation of LP-WUS monitoring by LP-WUR for a UE, consider UE exits LP-WUS monitoring based on pre-configured criteria, e.g., LP-WUR measurement threshold. The MR measurement should be relaxed or offloaded. The deactivation should consider the measurement results for both LP-WUR and MR if applicable. 
Proposal 3. For idle/inactive mode,
· The maximum number of information bits of subgrouping indication of LP-WUS is 8 bits.
· The actual number of information bits of subgrouping indication of LP-WUS is configurable.
Proposal 4. The subgrouping between LP-WUS and PEI is independent, e.g., separate subgroup number, separate association with PF/PO.
Proposal 5. The periodicity of LO for a UE in i-DRX mode is the same as the i-DRX cycle.
Proposal 6. Support the following options for the association of LO and PO from cell perspective:
· Option 1: One LO is associated with one PO.
· Option 2: One LO is associated with multiple POs.
Proposal 7. LP-SS is used as the reference time for determining LO/MO locations for OOK-based LP-WUR.
Proposal 8. PSS/SSS is used as the reference time for determining LO/MO locations for OFDM-based LP-WUR.



[13]	R1-2402611	Discussion on LP-WUS operation in IDLE/INACTIVE modes	InterDigital, Inc.
	Observation 1: MR should be turned on when UE needs to listen upcoming PO to avoid frequent MR activation and achieve more power saving gain.
Observation 2: Including PEI related information in LP-WUS reduces latency of supporting paging related procedure by directly monitoring subgroups without receiving PEI.
Observation 3: Identification of system information change via LP-WUS is beneficial, but frequent activation of MR to receive updated SI should be avoided.
Observation 4: Information on neighboring cells is beneficial for offloading RRM measurement from MR to LP-WUR.
Observation 5: Considering lower coverage of LP-WUR, entry/exit mechanism should ensure channel quality of LP-WUS reception.
Observation 6: As LP-WUR measures LP-SS for time/frequency tracking and RRM measurement, measured LP-SS quality can be reused for assessment of channel conditions for entry/exit of LP-WUS monitoring. 
Observation 7: Handling entry/exit conditions of LP-WUS monitoring for different UEs makes gNB implementation complex considering various entry/exit conditions with different LP-WUR implementations. 
Observation 8: Supporting larger number of subgroups achieves better granularity and avoids unnecessary ramp up and paging monitoring. 
Observation 9: Increasing maximum number of subgroups leads to change of RAN2 specification. 

Proposal 1: Support different LP-WUS monitoring occasions within one LP-WUS occasion considering the following cases. 
· Case 1. Support transmission of a same information group with multiple beams. 
· Case 2. Support transmission of different information groups with same beam.
Proposal 2: For Case 1, support transmission of identical signals with different beams in different LP-WUS monitoring occasions within one LP-WUS occasion.
Proposal 3: For Case 2, support delivering different information in each LP-WUS monitoring occasion with an identical beam within one LP-WUS occasion.
Proposal 4: UE monitors at least one LP-WUS occasion per period (at least Option 1 is supported).
· Whether to allow multiple LP-WUS occasions per period can be further discussed (whether Option 3 is needed or not is further discussed). 
Proposal 5: Resources to be monitored is configured for each LP-WUS monitoring occasion. 
· LP-WUS occasion is not defined as a time duration.
Proposal 6: Target UE related information should be included in LP-WUS.
Proposal 7: Information supported in PEI should be supported in LP-WUS.
Proposal 8: Support update of system Information via LP-WUS indication among preconfigured sets.
Proposal 9: Information on neighboring cells should be supported in LP-WUS.
Proposal 10: Support channel measurement-based entry/exit of LP-WUS monitoring.
· UE monitors of legacy PO/PEI if measured LP-SS quality is lower than a configured threshold.
· If the measured LP-SS quality is above the configured threshold, the UE can start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· For metrics of the LP-SS quality, at least LP-RSRP is supported.
· Other metrics such as LP-RSRQ and LP-SINR can be further discussed.
· How to consider NR-SS for entry/exit conditions should further discussed as OFDM based receivers can monitor NR-SS.
Proposal 11: Support a mechanism to share UE entry/exit decisions to gNB.
Proposal 12: Support up to 8 subgroups for LP-WUS as supported in PEI.



[14]	R1-2402676	Discussion on LP-WUS operation in Idle/Inactive modes	Xiaomi
	Proposal 1: Restricted by LP WUR capability, LP-WUS/LP-SS and signals/channels used by MR can be on different carriers or different bands.
Proposal 2: The detailed LP WUR supporting bands requirement is up to RAN4 to decide.
Proposal 3: Support BW of LP-WUS/LP-SS is not greater than 5 MHz for FR1.
Proposal 4: Support BW of LP-WUS is configurable, and support LP WUS BW being different for RRC idle/inactive and RRC connected states.
Proposal 5: Support beam sweeping pattern of LP-WUS.
Proposal 6: The power offset of LP-SS/LP-WUS compared to the power of SSB should be configured.
Proposal 7: Support UE activation and/or deactivation of LP-WUS monitoring based on preconfigured criteria
Proposal 8: LR sensitivity requirement for OOK-based LR and OFDM-based LR should be defined by RAN4.
Proposal 9: Conditions to activate LR for UE with OOK-based LR and UE with OFDM-based LR can be different.
Proposal 10: LR is deactivated and MR is activated when (1) UL transmission happens; (2) LP WUS indicating the UE to wake up is received; (3) The reception performance of LP-SS/LP-WUS falls below LR sensitivity; (4) The reception performance of LP-SS/LP-WUS falls below a threshold, which triggers the MR waking up for neighbouring cell RRM measurement.
Proposal 11: Conditions to activate MR for serving/neighbour cell measurement for UE with OOK-based LR and UE with OFDM-based LR can be different.
Proposal 12: Support duty cycle monitoring of LP-WUS, with multiple LP WUS monitoring occasions (LOs) within a cycle. And UE can determine its corresponding LO index by its UE ID.
Proposal 13: At least wake up indication at the granularity of UE subgroup should be carried in LP WUS.
Proposal 14: UE can be configured whether to go with Procedure 1(LP-WUS->PEI->PO) or Procedure 2(LP-WUS-> PO).
Proposal 15: Suggest to specify wake-up delay for activating MR from sleep state.
Proposal 16: RRM measurement reference signal can be LP-SS and PSS/SSS.
Proposal 17: For LP-SS, RRM measurement metrics can be RSSI/RSRP/RSRQ/SINR.
Proposal 18: For OOK-based LR and OFDM-based LR with time domain detection, how to modify the definition of the metrics is for RAN4 to decide.
Proposal 19: Totally offloading and partially offloading of serving cell measurement from MR to LR can both be considered.
Proposal 20: Criteria for whether to apply totally offloading or partially offloading can be based on (1)measurement results by LR, (2) gNB configuration.
Proposal 21: Support neighbouring cell measurement by MR.
Proposal 22: Support neighbouring cell measurement by OFDM-based LR.
Proposal 23: Support relaxing of neighbouring cell measurement by MR.
Proposal 24: Support LP WUS applied for eDRX to reduce paging latency.


[15]	R1-2402741	Discussion on LP-WUS operation in IDLE/INACTIVE modes	Sharp
	Proposal 1: The periodicity of LO monitoring cycle can be the same as the PO monitoring cycle.
Proposal 2: The subgroup size for UEs mapping to one PO can be larger than 8, e.g. up to 32.
Proposal 3: It is not recommended to include other cell info in LP-WUS.
Proposal 4: 1-to-1 and many-to-1 mappings between LOs and POs are supported.
Proposal 5: 1-to-many mappings between LOs and POs can be supported to reduce overheads.
Proposal 6: Introduce a minimum time gap between LP-WUS monitoring occasion and UE paging occasion. 
Proposal 7: Support dynamic PO associated with LP-WUS monitoring for UE in IDLE/ INACTIVE mode.
Proposal 8: Support WUS monitoring outside of PTW when eDRX is configured for UE.



[16]	R1-2402761	Discussion on LP-WUS operation in RRC IDLE/INACTIVE mode	NEC
	Proposal 1: for RRC-IDLE/INACTIVE, the LP-WUS configuration indicates one or more LP-WUS frequency bands in a carrier, and for each LP-WUS frequency band, a periodicity and an offset of LOs are comprised in the configuration.
Observation 1: explicit association between an LO and a PO (e.g., by a time offset) is not necessary, UE can determine the association based on its UE-ID implicitly.
Proposal 2: in RRC-IDLE/INACTIVE, UE firstly determine a subset of LOs based on its UE-ID, if a wake-up indication is received, UE can start monitoring PO from the first PO (also determined based on its UE-ID) after the MR is activated and resynchronized.
Proposal 3: for the LP-WUS content, support bitmap based indication for multiple UE subgroups.
Proposal 4: further study toggle based wake-up indication and flag based wake-up indication, and take the miss-detection issue into account.
Proposal 5: support UE enter LP-WUS monitoring based on gNB indication (e.g., RRC release message) and UE exit LP-WUS monitoring based on wake-up indication in LP-WUS.
Proposal 6: support UE enter or exit LP-WUS monitoring based on measurement result on LP-SS, study the following measurement metrics: LP-RSSI, LP-RSRP, Power ratio of OOK-ON symbol and OOK-OFF symbol, LP-SINR.
Proposal 7: study the following two options of RRM measurement: (1) MR measurement is triggered by the measurement result of LR; (2) UE performs both MR measurement (with relaxed periodicity) and LR measurement.
Proposal 8: study the following RRM measurement metrics for LR measurement: LP-RSSI, LP-RSRP, Power ratio of OOK-ON symbol and OOK-OFF symbol, LP-SINR.



[17]	R1-2402835	Discussion on LP-WUS operation in IDLE/INACTIVE mode	Fujitsu
	Proposal 1: It is preferred to introduce a single minimum wake-up delay is specified for LP-WUS
· The final decision will be made after the discussion on association between LO and MO is settle down
Proposal 2: 
· If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· At least SS-RSRP and RSRP of LP-SS of the serving cell should be considered for the metric
· The necessity of RSRQ should be further discussed after the design of LP-WUS is concluded
Proposal 3: RAN1 to further discuss the necessity to introduce additional condition to stop monitoring LP-WUS 
· For example, UE haven’t received LP-WUS for a pre-configured time duration



[18]	R1-2402891	LP-WUS operation in IDLE/INACTIVE modes	Apple
	Proposal 1: Do not support dynamic PO.
Proposal 2: For iDRX mode, the periodicity of LO is the same as the iDRX cycle.
Proposal 3: Further consider the following options to down-select for the mapping between LO and PO:
· Option 1: One LO is associated with one PO
· Option 3a: One or multiple LOs is associated with one PO
· Note: each UE monitors one LO
Proposal 4: Consider the following options for multi-beam support of LP-WUS monitoring:
· Option 1: the monitoring occasion for each beam is individually defined.
· Option 2: a monitoring time window is defined to cover all the beams.
Proposal 5: Support more than 8 subgroups per PO. FFS the exact number of subgroups.
Proposal 6: Consider the support of independent subgroup ID for LP-WUS and PEI.
Proposal 7: The entry/exit conditions for LP-WUS monitoring, the conditions for offloading serving cell measurement from MR to LR, and the conditions for MR measurement relaxation are left to RAN2/RAN4 to decide.
Proposal 8: The UE may monitor legacy PO even if the entry condition(s) configured by the gNB are satisfied.
Proposal 9: MR waking up from deep sleep state, in addition to ultra-deep sleep state, is supported, via supporting smaller value(s) for the offset between LP-WUS monitoring and PO.
Proposal 10: UE reports one or more values for the supported minimum wake-up delay. FFS the value set.



[19]	R1-2402907	LP-WUS operation in ILDE/Inactive mode	Nokia
	In Section 2.1 we considered some aspects related to RRM and entry/exit procedures, with following observations:-
Observation: To enable evaluation of threshold(s) for procedures to be discussed in RAN2, some LR based measurement quantities need to be defined in RAN1.
Observation: For RRM measurement offloading the LR measurement metric should enable cell coverage/range evaluation. For entry/exit condition, the LR measurement metric should be related to received (LP-WUS) signal quality.
Observation: The approach for scenario where both, LR and MR based measurements are available, the approach for threshold determination and evaluation would need to be discussed in RAN2.
Observation: When RRM measurement offloading/relaxation is not allowed based on the threshold, the feasibility of UE continuing the LP-WUS monitoring would depend on the extent of possible MR measurement relaxation and cost of activating MR.
Observation: When entry/exit thresholds would determine that UE should not monitor LP-WUS, but fall-back to paging monitoring, it would seem preferable also to resume the MR based RRM measurements.
In Section 2.2 we discuss the LR measurement quantities, with following observation and proposals:-
Observation: Different measurement quantities for different LR types would be needed. 
Proposal: RAN1 defines both relative and absolute measurement quantities for LP-SS based measurements that are applicable in IDLE/Inactive mode. 
Proposal: For LR that is capable of receiving PSS/SSS, RAN1 defines absolute and relative measurement quantities based on SSB.
In Section 3.1 we discuss the LP-WUS procedures for IDLE/Inactive mode:-
Observation: ‘Dynamic PO’ and ‘closest PO’ approaches would result increased LP-WUS monitoring power consumption due to more frequent monitoring. 
Observation: For a same LP-WUS content size, ‘dynamic PO’ and ‘closest PO’ would result increased false alarm probability.
Observation: ‘Dynamic PO’ and ‘closest PO’ would in minimum double the paging overhead.
Observation: Reducing the overhead due to ‘Dynamic PO’ and ‘closest PO’ by UE behaviour would significantly increase the UE IDLE/Inactive mode power consumption.
Observation: Latency benefit claimed for ‘dynamic PO’ and ‘closest PO’ cannot be guaranteed from system perspective if LP-WUS monitoring is not always mandated. 
Proposal: UE monitors the legacy PO after receiving LP-WUS indicating wake-up and no changes to the paging occasion to be monitored are supported.
Proposal: If UE is configured with eDRX and LP-WUS, the LP-WUS monitoring is determined based on paging occasions so that UE can monitor LP-WUS associated to the POs within the PTW. 
In Section 3.2 we consider the approach for the LP-WUS configuration:-
Observation: LO periodicity should be at least the same as iDRX periodicity. For eDRX the sparser monitoring would be effectively achieved by limiting the LP-WUS monitoring to POs contained in the PTW. 
Observation: LO periodicity smaller than iDRX period could be considered as either repetitions to enhance the reliability of LP-WUS or as alternative occasions, providing network more scheduling flexibility.
Proposal: Support LO periodicity to be same as iDRX period.
Proposal: LO time location is defined in relation to PF.
Proposal: LP-WUS MOs in LO are associated to broadcast beams (LP-SS). There can be more than one LP-WUS MO associated to one broadcast beam for scheduling flexibility.
Observation: RAN1 should agree common assumption for the MR transition time to derive the LP-WUS monitoring configuration.
Observation: It would seem viable that LR provides timing assistance information for MR timing so that SSB search can be omitted from MR synchronisation timeline.
Observation: MR synchronisation would need to be accounted in minimum timeline for paging monitoring upon LP-WUS triggering. Benefitting the LR timing assistance could be used to reduce the effort needed for MR synchronisation.
Proposal: RAN1 discusses and agrees for the configuration one common assumption for the minimum offset between LP-WUS and PO.
Proposal: RAN1 considers value in range of 400ms for the minimum offset between LP-WUS and PO.
Proposal: RAN1 discusses the need to set maximum time offset between LP-WUS and LP-SS from LR perspective.
In Section 3.3 we discuss LP-WUS content:-
Proposal: Consider configurable number of sub-groups in LP-WUS per PO, up to 8 sub-groups per PO. 
Proposal: If LP-WUS can support larger payload than maximum number sub-group per PO, consider supporting mapping of multiple PO to single LP-WUS.
Proposal: Do not consider shortMessage related information separately in LP-WUS information content.
Proposal: Consider LP-WUS information payload in with {8} bits per PO. LP-WUS message information payload range in {8,16,24} bits is considered. For payloads >8 bits, consider option to map multiple POs to one LP-WUS.
In section 4 we discuss some additional aspects that relate to the UE power consumption in IDLE/Inactive and make a observation:-
Observation: To reduce the energy cost of repeated paging monitoring due to MR wake-ups, UE should be provided assistance information whether it should expect further paging in following paging occasion.



[20]	R1-2402953	On LP-WUS operation in IDLE/INACTIVE modes	MediaTek
	Observation 1: LP-WUS monitoring should be conditioned on UE’s link quality (e.g. >= 0 dB), while network cannot ascertain the link quality of a UE in idle mode, as it does not transmit measurement reports. This uncertainty in turn requires the network to send paging messages to both legacy and dynamic POs.

Proposal 1: Dynamic PO is not supported for Rel-19 LP-WUS.


Observation 2: For LP-WUR to achieve significant UE power saving, allowing main receiver (MR) to enter ultra-deep sleep (UDS) is essential.

Observation 3: According to TR 38.869, ramp-up time for UDS includes 400 ms and 800 ms, depending on the complexity and UDS implementation of MR. A longer ramp-up time is possible for more complex MR (e.g., smartphone with application processor) or lower UDS power level.

Proposal 2: Ramp-up time of 800 ms for MR are supported for Rel-19 LP-WUS.

Observation 4: LP-SS carriers less information than LP-WUS and is expected to be more robust. LP-WUR can still measure serving cell based on LP-SS even when it cannot reliably detect LP-WUS.

Observation 5: Entry/exit condition for LP-WUS monitoring can be based on the outcome of serving cell measurement by LP-WUR.

Proposal 3: Entry/exit condition for LP-WUS monitoring is based on the outcome of serving cell measurement by LP-WUR.

Observation 6: Entry/exit condition for LP-WUS monitoring and serving cell measurement by LP-WUR can apply a common framework design with different threshold parameters for entry/exit.


Proposal 4: Code-point based mapping is supported for achieving larger subgroup number based on less number of physical-layer information bits than Rel-17.
· Note: the following is one example of code-point based mapping 

	0000
	Wake up 1st subgroups

	0001
	Wake up 2nd subgroups

	…
	…

	1110
	Wake up 15th subgroups

	1111
	Wake up all subgroups






[21]	R1-2402977	LP-WUS operation in IDLE / INACTIVE mode	Sony
	Observation 1 – The operation of LP-WUR based on duty-cycling is necessary to reduce the total power consumption. The long transition time to wake-up the main radio from ultra-sleep time together with sleep time of the duty-cycle can prevent some UEs from meeting the delay requirement.
Observation 2 – A UE starting monitoring for the PEI after LP-WUS detection leads to additional access latency, higher total power consumption and more complexity LP-WUS design and integration with legacy.
Observation 3 – There could be a case where the LP-WUS is defined to have full cell coverage, still the LP-WUR may not be able to detect the LP-WUS.

Proposal 1 – Support a configurable operation of duty-cycled LP-WUS monitoring to be done with respect to the existing DRX configuration or a stand-alone DRX configuration for LP-WUR.
Proposal 2 - For DRX scheme where the LP-WUS monitoring is done in connection to existing DRX, the configuration needs to consider at least the following configuration parameters, 
· Start of on duration of LP-WUR / LP-WUS monitoring occasions – The start of the on duration is determined in relation and with a time offset to the upcoming PO, long enough for both LP-WUS transmission and main receiver power-up time from ultra-deep sleep and its synchronization. 
· Length of on duration of LP-WUR / LP-WUS monitoring occasions – The length of the on duration of LP-WUR is determined based on the data rate of LP-WUR, the number of bits needs to be transmitted to for LP-WUS, including information related to cell-ID, sub-grouping, and improved coverage.
Proposal 3 - For DRX scheme where the LP-WUS monitoring is done independent of the existing DRX, the configuration needs to consider at least the following configuration parameters:
· Start of on duration of LP-WUR / LP-WUS monitoring occasions – The start of the on duration is calculated using similar expression as in section 7, 38.804 but with a difference that T is determined based on the latency required for LP-WUR enabled devices. 
· Length of on duration of LP-WUR / LP-WUS monitoring occasions – Similar to option 1, the length of the on duration of LP-WUR is determined based on the data rate of LP-WUR, the number of bits needs to be transmitted to for LP-WUS, including information related to cell-ID, sub-grouping, and improved coverage.
· Length of total duty-cycle period of LP-WUR / LP-WUS monitoring occasions – This is needed as we introduce a new discontinuous operation dedicated for LP-WUR operation The LP-WUR duty-cycle length T_WuRx is determined by taking into account the UE latency or reachability in time requirement. The length T_WuRx also needs to be longer than the LP-WUR on duration.
Proposal 4 – Support an adaptive configuration where the UE, depending on its delay requirement, can operate based on an always-on or a duty-cycle scheme. 
Proposal 5 – Support a time-offset between LP-WUS monitoring occasion and the main receiver reception such that the main receiver can power up from ultra-deep sleep and perform its synchronization.
Proposal 6 – After LP-WUS detection, the UE enters monitoring for paging occasion, i.e., waking up the main receiver for PDCCH and PDSCH reception. 
Proposal 7 – After LP-WUS detection, support to directly enter random access procedure, i.e., switching on the transmitter, in scenarios where the number of UEs with LP-WUR functionality is limited and they can be addressed directly using LP-WUS.
Proposal 8 – Support to include information related to the UE identity in the LP-WUS structure.
Proposal 9 – Support sequence-based identification LP-WUS design.  
Proposal 10 – Support time-frequency multiplexing of LP-WUS for different UEs to increase LP-WUS address/identification space.
Proposal 11 – It should be possible to use the MR to verify whether LP-WUS is actually out of coverage, or just temporarily not able to detect LP-WUS due to channel condition.
Proposal 12 – In order to avoid ping-pong behaviours, a time widow can be used. The UE switches on its MR to evaluate the channel condition only if no LP-WUS received/detected by the UE within this time-window.
Proposal 13 – Support LP-WUS structure with two fields, a preamble field for synchronization and cell identification purposes and a data field for indication of subsequent actions and/or wake-up group identity, depending on state of the operation.
Proposal 14 –Consider synchronisation based on an aperiodic signal/sequence transmitted as part of LP-WUS.
Proposal 15 – Adjust periodicity of LP-SS according to duty-cycled monitoring of LP-WUS, the LP-WUS structure.



[22]	R1-2403027	Discussion on LP-WUS operation in IDLE/INACTIVE modes	ETRI
	Proposal 1: For RRC IDLE/INACTIVE mode, minimum time gap between LP-WUS reception and MR to start PO monitoring is introduced considering at least following
· LP-WUS processing time
· MR transition time for ramp up
· Time/frequency synchronization of MR
Proposal 2: LP-WUS monitoring occasion (LO) is required to be associated with PO of the UE.
Proposal 3: Time location of the LO is defined by the time offset from the PO. 
Proposal 4: The monitoring periodicity of LO will be basically same to that of the PO. Further discussion is required for other periodicities e.g., smaller than periodicity of the PO. 
Proposal 5: For RRM measurements in LP-WUS operation for idle/inactive mode, conditions for offloading RRM from MR to LR can be discussed in RAN1.
Proposal 6: For LP-WUS monitoring of UE, support activation and/or deactivation based on the preconfigured criteria.
Proposal 7: Serving cell measurement result is used as a criterion for activation and/or deactivation of LP-WUS monitoring of UE. 



[23]	R1-2403106	Discussion on LP-WUS operation in Idle/Inactive modes	Lenovo
	Proposal 1: Consider candidate maximum LPWUS size supported for the LPWUS design excluding CRC for the idle mode/inactive mode:
· to support PEI functionality   
· FFS 12, 16, 41 bits and other sizes.   
Proposal 2: Consider LPWUS content which includes wake up bit and continue to discuss whether to include Y bits for subgroup size, X bits cell id/part of cell id etc., 
Proposal 3: RAN1 can wait for the RAN2 decision to consider whether to include SI change and ETWS/CMAS information, tracking area information, and RAN area information.
Proposal 4: Consider default LPWUS BW size of 5MHz for the idle/inactive mode UEs. 
Proposal 5: Continue studying In-band Vs out-of-band deployment options for LPWUR due to:
· Better coverage at lower frequency. 
· Increased payload size due to less repetition needed to attain MR Msg-3 coverage thereby supporting more functionality at LPWUR.
· Not supporting RRM measurement offloading from MR.
Proposal 6: Consider OOK-1 as the LP-SS waveform with overlaid sequence for the baseline 
Proposal 7: Continue to evaluate the OOK-1 and OOK-4 depending on the LPWUS payload size as the LP-WUS waveform with overlaid sequence.     
Proposal 8: Consider 640ms, 960ms as candidate periodicity for LP-SS
Proposal 9: Continue to discuss whether the LPWUS replaces PEI or LPWUS indicated PEI by evaluating pros and cons of the design and payload of LPWUS
Proposal 10: For the case, LPWUS replaces PEI subgroup id is transmitted in LPWUS
Proposal 11: For the case, LPWUS indicates PEI subgroup id is transmitted in PEI.
Proposal 12: Continue to evaluate whether multiple FDMed LPWUS blocks correspondingly indicate different subgroups or group size indicated within the LPWUS content.
Proposal 13: Consider ramp up time of different MR sleep state to calculate the time gap between LPWUS reception and PO occasion.
Proposal 14: Consider one LPWUS occasion associated with one PO.  



[24]	R1-2403127	Discussion on LP-WUS operation in IDLE/INACTIVE modes	LG Electronics
	Proposal #1: LP-WUS monitoring occasions within a single LO should transmit the same information.
Proposal #2: For LO allocation from UE perspective, following two approaches can be considered:
· Approach 1: LO is allocated based on the existing paging occasion
· The periodicity is same as the iDRX cycle.
· Approach 2: LO is allocated with separated cycle from existing paging DRX cycle
· The periodicity can be the same as or smaller than the iDRX cycle
Proposal #3: If Approach 1 is adopted, One LO is associated with one PO
Proposal #4: If Approach 2 is adopted, some LOs are associated with legacy PO and other LOs can be associated with dynamic PO. 
Proposal #5: The payload size of LP-WUS and the number of LO mapped to a PO can be explicitly configured by RRC
The number of UE subgroup for LP-WUS can be derived by follwoings:
The number of UE groups that can be indicated in a LO 
The number of LOs mapped to a PO
Proposal #6: UE subgrouping for LP-WUS can be separately configured from existing PEI subgroup
Proposal #7: Prioritize to discuss on UE identification and grouping in terms of LP-WUS contents while deprioritize to discuss on side information such as SI update and ETWS/CMAS.
Proposal #8: Once LP-WUS MOs are allocated, each UE can selectively monitor the LP-WUS MO based on the UE ID
· FFS: How to determine LP-WUS MO, e.g., in time domain and/or frequency domain
Proposal #9: With the association between LO and PO, UE is required at least to monitor the PO associated with the LP-WUS occasion where UE receives LP-WUS indicating wake-up. 
Proposal #10: For UE triggered by LP-WUS to monitor PO, introducing a time window based on the reception of LP-WUS. The time window has the following characteristics:
· UE receives the existing PO only within the time window 
· UE transits to sleep state at the end of the window
· The length of window is determined based on 
· The number of upcoming paging occasions
· The number of slot/frame configured by SIB
· FFS: LO mapped to dynamic PO
Proposal #11: Discuss how UE fallbacks to monitor existing NR paging operation when UE has insufficient LP-WUS quality. 
Proposal #12: It is not necessary to consider eDRX for LP-WUS operation. 
Proposal #13: UEs with different wake-up times should be assigned to different UE subgroups
Proposal #14: For IDLE/INACTIVE mode, entry/exit condition of LP-WUS monitoring can be specified as follows:
· The UE decides whether to monitor LP-WUS or not based on the information by the gNB whether the serving cell enables LP-WUS transmission or not.
· The UE decides whether to monitor LP-WUS or not based on the measurement result.
Proposal #15: If LP-WUS monitoring is activated based on channel condition, the UE can check the channel condition by measuring LP-SS with the main radio.
Proposal #16: Whether the UE can receive overlaid OFDM sequence over LP-WUS or not should be considered for specifying entry/exit condition of LP-WUS monitoring.
Proposal #17: Consider the following aspects for RRM measurement relaxation of the main radio by offloading to LP-WUR.
· The UE can measure cell quality by LP-WUR while the main radio is in ultra-deep sleep state.
· The existing RRM measurement procedure by the main radio can be triggered based on the measurement results of LP-WUR
Proposal #18: Discuss time configuration such as window for LP-RSRP measurements.
Proposal #19: Discuss how to define LP-RSSI and LP-SINR considering following aspects.
· For measuring LP-RSSI, the BW is same or greater than LP-SS BW can be considered
· For measuring LP-RSSI, configurations such as time window can be considered
· Power of interference and noise can be measured by OOK-OFF symbols.
 



[25]	R1-2403138	Views on LP-WUS operation in IDLE/INACTIVE modes	KT Corp.
	Proposal 1: Support that the UE monitors the dynamic PO (Paging Occasion) after receiving LP-WUS.

Proposal 2: The monitoring period for the duty-cycled LP-WUS can be configured to zero or same with the monitoring time. That is, the contiguous monitoring is supported.

Proposal 3: The followings are specified as capability information elements of UEs supporting LP-WUS related operation. 
· Operatable bands for the LP-WUS
· Operatable signal type of LP-WUS, e.g., decodability of harmonized OFDM sequence.
The followings are further studied as possible capability information elements of UEs. 
· Coverage gap between MR and LR
· Required time gap between LP-WUS and the first MR signals
· Information related to transition time to indicate minimum effective monitoring period expecting additional power saving gain.

Proposal 4: Operating bands for LR is specified as limited sets for the hardware simplification, consequently, not necessarily same with the capability of MR.

Proposal 5: BSs can configure both the same and different operating bands with MR for the LP-WUS.

Proposal 6: Discuss further to decide whether to support the operation of LP-WUS/WUR on the shared spectrum.



[26]	R1-2403204	LP-WUR operation in idle and inactive modes	Qualcomm Incorporated
	Observation 1: Due to the limited data rate of the LP-WUS, the number of UE subgroups associated with each LP-WUS occasion is limited when the maximum LP-WUS length is caped. 
Observation 2: Support of dynamic PO requires  times higher average data rate of the LP-WUS, where  is the number of paging frames (PF) in the paging cycle,  is the number of POs for a PF and  is the number of LOs before each PO. This is challenging for the LP-WUS design given the limited spectral efficiency that can be supported by OOK.
Observation 3: Joint subgrouping between LP-WUS and PEI improves the subgrouping granularity.
Observation 4: For the UE to monitor PEI after receiving LP-WUS indicating a wakeup, the time gap between LO and the PEI occasion should be no smaller than the minimum MR wakeup delay supported by the UE.
Observation 5: For idle/inactive modes, assuming the same paging probability for all combinations of UE subgroups leads to resource waste and further degrades the limited coverage of the LP-WUS.
Observation 6: Due to lower spectral efficiency, LP-WUS can consume a lot of resources if it indicates a large number of UE subgroups. This may block the other idle/inactive mode channels/signals.

Proposal 1: A LO is a set of  consecutive LP-WUS monitoring occasions where  is the number of beams,  is the number of LP-WUS occasions associated with different sets of LP-WUSs and  is the number of LP-WUS repetitions. The th LP-WUS monitoring occasion in the LO corresponds to the th beam for the th set of LP-WUSs and the th repetition, where ,  and . The LP-WUS monitoring occasions which do not overlap with UL symbols determined according to tdd-UL-DL-ConfigCommon are sequentially numbered from zero starting from the first LP-WUS monitoring occasion in the LO. When the UE detects a LP-WUS associated with its UE subgroup, the UE is not required to monitor subsequent LP-WUS monitoring occasions in this LO.
Proposal 2: Periodicity of the LO for a UE in idle/inactive mode is the same as the iDRX cycle.
Proposal 3: Support one LO is associated with one PO
· LP-WUS MOs in the LO can be associated with different sets of UE subgroups of the PO.
Proposal 4: Network configures the MR wake-up delay offset using the PO or PEI occasion as reference time.
Proposal 5: Do not consider dynamic PO in Rel-19 LP-WUS design for idle/inactive modes.
Proposal 6: Support the UE monitoring PEI after receiving LP-WUS indicating wakeup to enhance the UE subgrouping granularity.
Proposal 7: For the LP-WUR entry/exit condition in idle/inactive modes, prioritize the case that LP-WUR and MR operate in the same bandwidth so that SSB based measurement can be mapped to LP-SS based measurement.
Proposal 8: For the entry/exit conditions for LP-WUS monitoring in idle/inactive modes
· Entry condition: If the measurement is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring
· The measurement can be serving cell measurement performed by MR or LP-SS based RSRP/RSRQ measured by LP-WUR
· Network configures separate thresholds for serving cell measurement in MR and LP-SS based measurement in LP-WUR, and if both are configured, it is up to UE which measurement to perform
· For LP-SS based measurement, the threshold is separately configured for OOK LP-WUR and OFDM based LP-WUR 
· Exit condition: If the LP-SS RSRP or RSRQ measured by the LP-WUR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring
· Threshold is separately configured for OOK LP-WUR and OFDM based LP-WUR 
Proposal 9: At least for idle and inactive modes, support the sequence-based LP-WUS design with one sequence associated with one or multiple UE groups.
Proposal 10: For idle/inactive modes, the maximum number of UE subgroups associated with a LP-WUS occasion is 8.
Proposal 11: Support LP-SS based RRM serving cell measurement performed by LP-WUR
· LP-RSRP: For OOK-based receiver, LP-RSRP is the linear average of received power of LP-SS in OOK “On” symbols.
· LP-RSRQ: For OOK-based receiver, LP-RSRQ = LP-RSRP/LP-RSSI, where LP-RSSI is the linear average of total received power in OOK symbols.
Proposal 12: The same entry/exist mechanism for LP-WUS monitoring can be adopted for entry/exist condition of the LP-SS based serving cell RRM measurement with potentially different thresholds. 




[27]	R1-2403254	Discussion on LP-WUS operation in IDLE/INACTIVE modes	NTT DOCOMO, INC.
	 Proposal 1: 
· All the LP-WUS transmissions that a UE may need to monitor for one PO reception, i.e., multiple LP-WUSs for multi-beam operation and repetition transmission, should be associated with one LO with given LP-WUS periodicity.
· RAN1 should assume that at least UE monitors one LO per PO with given LP-WUS periodicity. 
· FFS whether UE can monitor multiple LOs for different POs with given LP-WUS periodicity. 
Proposal 2:
· The multiplexing scheme of LP-WUS monitoring occasions (i.e., LO and MO) should be at least based on TDM.
· For LP-WUS monitoring occasions for different subgroup, FDM should also supported in addition to TDM. 
Proposal 3:
· The number of subgroups should be determined by performance evaluation taking a balance between UE power saving gain and NW overhead.
Proposal 4:
· Entry/exit condition for LP-WUS monitoring should be ensured that UE can receive paging massage at PO.
· If entry/exit condition for LP-WUS monitoring ensures that UE can receive paging massage at PO, LP-WUS should not include SI change and ETWS/CMAS information
Proposal 5:
· For the entry/exit conditions for LP-WUS monitoring,
· If the serving cell measurement performed by the LR is below a threshold configured by the gNB, the UE monitors the legacy PO/PEI and stops LP-WUS monitoring.
· FFS the serving cell measurement metrics.
· FFS whether threshold needs to be different for each type of LR.
· If the serving cell measurement performed by the MR is above a threshold configured by the gNB, the UE may start LP-WUS monitoring and stop the legacy PO/PEI monitoring.
· FFS the serving cell measurement metrics.
· FFS whether threshold needs to be different for each type of LR.
Proposal 6:
· For measurement based on LP-SS/LP-WUS  
· Define metrics of LP-RSRP, LP-RSSI, LP-RSRQ based on LP-SS 
· FFS whether other metrics is needed. 
· LP-WUS can also be contributed to above metrics to improve the accuracy.  
· Measuring the time resource for above metric only within a window duration. 
· Define mechanism to obtain L1/L3 beam-/cell-level metrics.   
Proposal 7:
· For measurement based on existing NR SSB 
· Study whether legacy definition of RSRP/RSSI/RSRQ can be reused. 




[28]	R1-2403277	LP-WUS operation in IDLE and INACTIVE modes	Ericsson
	Observation 1	Dynamic PO does not provide any meaningful latency gain but can lead to large impacts on specifications and implementations.
Observation 2	From an eco-system support point of view, it would be beneficial to allow NW to configure the type of WUR capabilities which are supported in a cell.
Based on the discussion in the previous sections we propose the following:
Proposal 1	For LP-WUR operation in RRC-IDLE and INACTIVE, LP-WUS is used to trigger paging monitoring of the UE, i.e., monitoring of DCI format 1_0 with CRC scrambled by P-RNTI.
Proposal 2	Do not support UE monitoring dynamic PO after receiving LP-WUS indicating wake-up.
Proposal 3	Paging misdetection performance of the UE should not be impacted when LP-WUS is used by the UE for power savings.
Proposal 4	LP-WUS and LP-SS configuration is provided to the UE in a cell by system information. Further details of higher layer mechanisms can be discussed in RAN 2.
Proposal 5	Type of WUR capability supported in the cell, e.g., support for both OFDM and OOK-based WUR, or OFDM-based WUR only, or OOK-based WUR only, should be configurable by the NW.
Proposal 6	It should be possible for NW to configure flexibly the placement of LP-WUS and LP-SS resources in frequency and time to minimize overhead and NW energy efficiency impact.
Proposal 7	For LP-WUS monitoring in RRC-IDLE/INACTIVE, 
- Introduce time offset between LP-WUS occasion (LO) and UE paging occasion/frame.  
- LP-WUS monitoring occasion is described by a starting symbol of possible LP-WUS transmission within the LO.
Proposal 8	In multi-beam operation, the UE can assume that the same LP-WUS information is provided in all transmitted beams.
Proposal 9	Support only configuration of duty-cycled WUR monitoring in Rel-19.
Proposal 10	Support configurable payload for LP-WUS (no more than 8-bit payload size).
Proposal 11	Entry/exit conditions should be configurable, e.g., as part of the LP-WUS configuration.
Proposal 12	It should be possible to configure different entry/exit conditions based on supported WUR types, if any.
Proposal 13	If RRM using LP-SS is supported, only scenarios that are suitable for operation with low LP-SS overhead and NW energy impact should be considered for RRM.
Proposal 14	RRM measurements should be defined separately for different WUR types, if any. 
- For WUR capable of receiving existing SSS, existing metrics in TS 38.215 can be reused. 
- For WUR not capable of receiving existing SSS, separate metrics should be further studied. 
- Definitions should ensure compatibility when comparing with the legacy metrics.




[28]	R1-2403375	On LP-WUS operation in IDLE/Inactive	Nordic Semiconductor ASA
	Proposal-1: eDRX for MR is supported. eDRX for LR is not supported. 
· Periodicity of LO equal to iDRX periodicity is supported. 
· FFS: LO periodicity different to periodicity of iDRX.

Proposal-2: 
· One-to-one mapping between LP-WUS MO and PO is supported as baseline.
· There are no restrictions on location of LO relative to PO, UE shall monitor legacy PO that is located at least X (FFS) ms after the LO containing WUS for the UE.  
· FFS: sub-groups of PO are split into multiple LOs.  

· Support “dynamic PTW”, at least for the case where MR is configured with eDRX while LOs are configured with periodicity < eDRX periodicity.

Observation-1: With 320ms LP-SS periodicity, <3dB accuracy at -6dB SNR can be satisfied. Overhead is small, however grows with number of supported beams.
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