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[bookmark: _Hlk115268520]Introduction
[bookmark: _Hlk510705081]In RAN#102 meeting, a new work item was agreed for Low Power Wake Up Signal and Receivers designs. These designs are to be primarily targeted at delay and power-sensitive, small form-factor devices, such as industrial sensors, controllers and wearables. Unlike previous power saving study items, the objectives for this study encompasses new signals and receiver architectures [1].
	[bookmark: _Hlk153295984]The objectives of the work item are the following:
· To specify an LP-WUS design commonly applicable to both IDLE/INACTIVE and CONNECTED modes (RAN1, RAN4)
· Specify OOK (OOK-1 and/or OOK-4) based LP-WUS with overlaid OFDM sequence(s) over OOK symbol
· The LP-WUS design shall ensure that for IDLE/INACTIVE operation, the same information is delivered irrespective of LP-WUR type. The OFDM sequence can carry information.
· At least duty-cycled monitoring of LP-WUS is supported
· For IDLE/INACTIVE modes
· [bookmark: _Hlk156489864]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)
· Specify LP-SS with periodicity with Yms for LP-WUR, for synchronization and/or RRM for serving cell. (RAN1, RAN4)
· LP-SS is based on OOK-1 and/or OOK-4 waveform with or without overlaid OFDM sequences. Further down selection between with and without overlaid OFDM sequences is to be done within WI.
· Note: For LP-WUR that can receive existing PSS/SSS, existing PSS/SSS can be used for synchronization and RRM instead of LP-SS.
· Y will be decided within WI. 320ms is the start point.
· Specify further RRM relaxation of UE MR for both serving and neighbor cell measurements, and UE serving cell RRM measurement offloaded from MR to LP-WUR, including the necessary conditions (RAN4, RAN2)
· For CONNECTED mode, specify procedures to allow UE MR PDCCH monitoring triggered by LP-WUS including activation and deactivation procedure of LP-WUS monitoring (RAN2, RAN1)
· Check in RAN#105 for potential TU adjustment in RAN2
· Note: In CONNECTED mode, UE MR ultra-deep sleep is not considered, and UE RRM/RLM/BFD/CSI measurements are performed by MR
· Note: The target coverage of LP-WUS and LP-SS shall be the coverage of PUSCH for message3.
· Note: The optimization of LP-WUS signal design for idle/inactive mode is prioritized over the optimization for connected mode.
· Specify the necessary RAN4 core requirement(s) to support the feature (RAN4).
· This objective is to be further refined in RAN#103
· 



In this contribution we provide our initial views related to the xxxxx
General observations
[bookmark: _Hlk115268925]In following we discuss some aspects that affect the RAN1 work.
Entry and exit conditions for LP-WUS monitoring in IDLE/Inactive and RRM relaxation/offloading
As a part of the WID the need to determine entry and exit conditions for LP-WUS monitoring were identified and methods for serving cell measurement offloading to MR. These procedures are mostly related to RAN2 and the objective (overall) is to be led by RAN2, thus maybe slightly beyond the focus of RAN1 discussions. However, some aspects may need to be considered in both working groups. In context of RAN1 work, the possible measurement quantities, could be one area that is related to the RAN2 procedures.
Now in scope of the LR based measurements, both entry/exit conditions and RRM offloading (and relaxation) would be relevant. For entry/exit condition, it could be expected that network can set a threshold for the UE, after which the LP-WUS should not be monitored and vice versa when LP-WUS should be monitored. Similarly, for the RRM offloading of serving cell evaluations for LR (from MR), some thresholds would need to be evaluated, whether serving cell evaluation offloading can be applied. Evidently, to avoid the need of using MR, the quantity for the threshold would need to be evaluated based on LR. 
Observation: To enable evaluation of threshold(s) for procedures to be discussed in RAN2, some LR based measurement quantities are needed.
While there is evidently need for further discussion in RAN2 to clarify the procedure for each use case, it would seem that for both considered use cases, the threshold to be considered would relate to the coverage, partly of the cell and more importantly to the LP-WUS coverage. For entry/exit condition and RRM measurement offloading, it would seem that most relevant measurement quantity would such that allows some coverage/range-based threshold to be set. For MR based measurements, it would seem likely that existing measurement quantities suffice as they cover both absolute and relative quantities.  For LR based measurements, RAN1 could consider, while waiting for possible feedback from RAN2, feasibility of measurement quantities that enable coverage evaluation.
Observation: The procedures to be discussed in RAN2, would seem to relate to determining coverage/range evaluation.
Of course, if MR measurements are relaxed, but not fully omitted, some joint evaluation of threshold based on measurements from both, MR and LR could need to be considered. It is not clear whether these would need to be accounted as joint quantity, or whether the evaluation could be done based on measurements from both, LR and MR. This should be clarified by RAN2.
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.
Consideration on LR measurements quantities
To enable afore discussed use cases, RAN1 would need to determine the measurement quantities that can be applied for LP-WUR. In RAN1 SI discussions, different measurement quantities were considered. In this context it would be good to consider the different types of LR architectures that are considered. Namely, envelope detector based LR that is not capable of detecting PSS/SS and LR that is able to receive PSS/SSS
Observation: Different measurement quantities for different LR types would be needed. 
Now evidently, for envelope detector based LR that is not capable of detecting PSS/SSS, there is a need to agree and define the LP-SS based measurement quantities. As discussed in previous section, from RAN2 use case perspective, some metrics that can be used to determine coverage or proximity of cell edges, could be most relevant. Now, while in principle relative quantities, such as RSRQ or SINR, can be used to indicate the coverage, and are robust to certain receiver impairments, it might be preferable to consider also absolute quantities, such as RSRP for LP-SS based measurements. This may require some discussion also in RAN2 to get better understanding on the considered use cases and applicable quantities. Evidently the viability of different metrics would need to further considered once the details of LP-SS design have been progressed.
Observation: Both relative and absolute quantities could be considered for LP-SS based measurements.
For LR that is capable of receiving PSS/SSS, measurement quantities would need to be considered based on SSB (PSS/SSS). Now while there are existing measurement quantities defined for MR based on SSB, such as SS-RSRP, reuse of same quantities may not be preferable. For the clarity of reporting and measurement configuration, separating the LR based quantities from MR based quantities might be clearest. Also as some adjustments would need to be done for the measurement quantities to accommodate them to the LR operation, separating the definitions might be preferable. As for LP-SS based measurements, further insight to the RAN2 considered use cases may been needed prior 
Observation: For LR that is capable of receiving PSS/SSS, measurement quantities based on SSB would be needed.
The preferred measurement quantity type would depend on the RAN2 discussions, thus selection for most suitable metric should be defined once RAN2 discussions have progressed. 
Observation: Selection for LR based measurement metrics could be done once RAN2 has progressed the details of the procedures.

LP-WUS procedures and content in IDLE/inactive mode
In this section we consider the LP-WUS related procedures and content.
Procedure
In scope of the IDLE/Inactive mode operation, the objective seeks to specify LP-WUS triggered paging monitoring. In strict sense this would seem to imply that LP-WUS triggering should result UE to monitor the associated PO. In Rel-18 different approaches were discussed how to determine the PO which UE should monitor, upon LP-WUS triggering:
· ‘Dynamic PO’; where LP-WUS trigger the UE to monitor a time occasion where PDCCH and PDSCH are monitored would appear dynamically, some predefined time after the LP-WUS
· ‘Closest PO’; where the LP-WUS trigger the UE to monitor PO that would be closest to the LP-WUS
· ‘Normal PO’; where LP-WUS would trigger the UE to monitor the same IDLE/Inactive mode PO that UE would monitor normally without LP-WUS
For both, ‘dynamic PO’ approach and ‘closest PO’ approach the frequency of LP-WUS monitoring occasions would need to be increased for the UE compared to the ‘normal PO’ approach, where UE would need to monitor only the LP-WUS occasion associated to the IDLE/Inactive mode PO (i.e. determined based on UE-ID). Also, the main difference between ‘dynamic PO’ approach the ‘closest PO’ approach would be the assumed frequency of LP-WUS monitoring occasions. Effectively, ‘closest PO’ approach would mean that there would be a designated LP-WUS monitoring occasion before each configured PO for the UE. This would result increased LP-WUS monitoring power consumption for both alternative approaches.
Observation: ‘Dynamic PO’ and ‘closest PO’ approaches would result increased LP-WUS monitoring power consumption due to more frequent monitoring. 
From LP-WUS content wise, the ‘dynamic PO’ could also mean that the LP-WUS indication would need to be UE specific or at least have higher granularity to reduce the false alarms or the LP-WUS monitoring occasions would need to be more strictly UE specific. Correspondingly the LP-WUS content for ‘closest PO’ would need to enable triggering UE belonging to all POs. Assuming that the LP-WUS content size is limited and comparable between approaches, the false alarm probability would be increased with ‘dynamic PO’ and ‘closest PO’ approach compared to the ‘normal PO’. 
Observation: For a same LP-WUS content size, ‘dynamic PO’ and ‘closest PO’ would result increased false alarm probability.
As discussed in Section 2, network won’t be aware if UE is monitoring LP-WUS or, as a fall-back, the PO(s). This means that network would need to account both possible situations when transmitting the paging. From network perspective, the alternative procedures, ‘dynamic PO’ and ‘closest PO’ would mean that network would need in minimum transmit the paging in two alternative POs during the paging cycle, one associated to the LP-WUS and other in the normal PO. This would increase the paging overhead, doubling it.
Observation: ‘Dynamic PO’ and ‘closest PO’ would in minimum double the paging overhead.
From UE perspective, while impractical, the UE fall-back behaviour could of course be adjusted to limit the network impact, so that UE, in fall-back mode would monitor all possible paging occasions that could be associated with any of the LP-WUS monitoring occasions. As noted, this would appear rather impractical, as it could significantly increase the UE IDLE/Inactive mode power consumption.
The benefit proposed for the alternative approaches in the latency of paging would be only applicable if UE is mandated, and guaranteed to be capable, to always monitor LP-WUS. In practise, as this cannot be assumed, the system level latency that can be considered, is set by the normal paging periodicity.  
Observation: Latency benefit claimed for ‘dynamic PO’ and ‘closest PO’ cannot be guaranteed from system perspective if LP-WUS monitoring is not always mandated. 
Based on afore discussion we propose that RAN1 agrees that LP-WUS triggers UE to monitor the normal IDLE/Inactive mode PO.
Proposal: Support procedure where LP-WUS triggers the UE to monitor the same IDLE/Inactive mode PO that UE would monitor normally without LP-WUS.
In afore we have focused for the procedure where LP-WUS triggers the UE to monitor the paging occasion. It has also been discussed that LP-WUS could trigger the UE to monitor PEI. Now as it cannot be assumed that PEI is supported by all UEs or always used in deployments in conjunction with LP-WUS, it would seem that RAN1 needs at least consider scenario where LP-WUS triggers UE to monitor the paging occasion. The need and approach to consider the operation when PEI is configured could be further discussed. I.e. if to monitor first PEI or directly PO is UE choice, and offset from PO (discussed in next section) is sufficient, there would not be any direct need to account the PEI. Also from power saving perspective, the PEI monitoring may not have significant impact in the end as MR needs to be activated prior PEI reception, thus any additional false alarm reduction has limited impact to power consumption.  
Observation: RAN1 can discuss whether presence of PEI configuration needs to be accounted in LP-WUS operation separately.
In addition, some consideration maybe needed for the LP-WUS procedures when eDRX is applied in IDLE/Inactive mode. In legacy eDRX operation, UE wakes up every eDRX cycle to monitor paging during the PTW. As considered in the evaluations, the paging probability is not even during the PTW, thus depending on the overall paging load and applied eDRX cycle, there can be some congestion at the start of the PTW. Paging message can of course arrive to RAN during the PTW, thus normal IDLE mode type of operation would also need to be supported during PTW.
Observation: RAN1 can discuss whether any special handling is needed for LP-WUS operation with eDRX.
  

LP-WUS configuration
WID objectives determine that duty-cycled LR operation needs to be supported, thus, there would be a need to be able to configure UE with LP-WUS monitoring window. In this section we consider the aspects related to the configuration of LP-WUS monitoring to trigger the paging monitoring in IDLE/Inactive mode. 
In Rel-17 PEI, this window is determined in relation to the PO. For Rel-17 UE is configured with ‘pei-FrameOffset’ giving the offset between the paging frame and PEI-frame, and with ‘firstPDCCH-MonitoringOccassionOfPEI-O’ determining the start of the PDCCH monitoring occasions where UE will monitor the DCI format 2_7 in search space defined by pei-SearchSpace. The duration of the PEI monitoring window is set to cover one PDCCH monitoring occasion per SSBs for NR.

[image: ]
Figure 1: Illustration of Rel-17 PEI monitoring configuration.

Hence, for LP-WUS monitoring it would be necessary to be able configure the time location and duration of the LP-WUS monitoring window. The time location of this monitoring window would be affected by the minimum distance from the paging occasion to be monitored by MR, and, possibly, the maximum distance for LP-SS. Furthermore, the duration of the LP-WUS monitoring window would be affected by the number of SSBs, assuming at least one LP-WUS occasion per SSB. 
As discussed in study item phase, to enable power saving benefit, MR needs to be placed in ultra-deep sleep. This implies that there needs to be time reserved for the MR to move back to normal state for paging PDCCH monitoring, when so triggered by LP-WUS. This time should cover the transition time, as considered in power consumption model, and time needed by the MR for synchronisation. In Figure 2 we illustrate possible timeline components. RAN1 would need to further consider what elements are needed, and what value range should be assigned for these, to determine the minimum time offset from the paging occasion to be monitored. 
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[bookmark: _Ref115432793]Figure 2: Illustration of possible timeline wake-up MR upon interrupt from LR.

In study item phase, different values were considered for the MR transition time for ultra-deep sleep, namely 400ms (as a baseline) and 800ms (as an alternative). Effectively, value of transition time could be affected by the ‘depth’ of the MR ultra-sleep state, and the approach used in MR activation e.g. if the activation can be done in stages so that latter stages do not limit the MR operation. While this value can be UE implementation dependent, and therefore cannot be directly specified, it is of course relevant to understand the value that should be considered in the configuration of the minimum time offset from PO. From system perspective, it is best if one common range of values for the minimum offset from PO can be agreed, which can be supported by all UEs, so that no duplication of LP-WUS for different UE capabilities is needed. 
Observation: RAN1 should agree common assumption for the MR transition time to derive the LP-WUS monitoring configuration.
After, MR has been activated, it would need to be understood how much time would need to be reserved for MR synchronisation (to the serving cell). In this context, as there is an agreement to provide LP-SS to maintain the LR (time) synchronisation, it could be considered if this could be benefitted in the MR synchronisation delay. If LR, based on LP-SS, can be assumed to be able to provide at least timing assistance for the MR, the SSB search time can be omitted from the MR synchronisation time requirement. 
Observation: RAN1 should discuss if it can be assumed that LR provides assistance information for MR timing so that SSB search can be omitted from MR synchronisation timeline.
In Rel-17 PEI work, number of SSBs assumed for the MR synchronisation for PDSCH reception ranged from 1 to 3, depending on the SNR condition (defined as ‘high’, ‘med’ and ‘low’). Now, as the design target to LP-WUS is to similar coverage as Msg#3 with LR, the condition from MR perspective could be assumed not to be as stringent as considered in Rel-17 PEI work. Hence, the number of SSBs for MR synchronisation could be reconsidered from Rel-17 assumption. Therefore it would seem applicable that the number of SSBs assumed for MR synchronisation could be as low as one or at maximum two. Leveraging also the assumption that LR could provide timing assistance to the MR, the time range could be further reduced. I.e. in case of two SSBs, ~5ms+20ms.
Observation: RAN1 should discuss the number of SSBs needed for MR synchronisation for (paging) PDSCH reception. Benefitting the LR timing assistance could be used to reduce the time needed.
Based on the discussion, in order to be able to determine the LP-WUS monitoring configuration, we propose that: 
Proposal: RAN1 discusses and agrees for the configuration one common assumption for the minimum offset between LP-WUS and PO.
Considering the afore aspects, we feel that the minimum offset between LP-WUS and PO should be in range of 400ms. The maximum offset would not seem critical parameter from UE implementation perspective, and should account the possible option for mapping more POs to one LP-WUS.
Proposal: RAN1 considers value in range of 400ms for the minimum offset between LP-WUS and PO.
Another issue that can affect the configuration of the LP-WUS monitoring window, is whether there needs to be some maximum time offset from LP-SS to enable the LR to do good LP-WUS detection. This depends on multiple assumptions, including LP-WUS channel design (preamble, minimum CFO etc.) and LR assumption for the use of LP-SS [2] . In short, if LP-WUS design is such that it is insensitive to frequency error or if LR can use the RTC to reduce the frequency error and/or if LP-WUS has a preamble that be used to correct the frequency error, there may not be no need to restrict the LP-WUS location in relation to LP-SS location.  
Proposal: RAN1 discusses the need to set maximum time offset between LP-WUS and LP-SS from LR perspective.

LP-WUS content
The LP-WUS channel design is discussed under agenda item 9.6.1 and in our contribution [2]. In this section we consider the information content related assumptions and requirements that can be made from IDLE/Inactive mode perspective. As noted in WID, the IDLE/Inactive mode operation should prioritized on the design over Connected mode operation. 
Now the WID objective defines that sub-grouping is to be supported for the IDLE/Inactive mode operation. This results direct question for the number of sub-groups that would need to be supported per PO. In Rel-17 PEI operation the number of sub-groups per PO can be configured (subgroupsNumPerPO) from 1 to 8. Number of sub-groups in the same range would appear to be a good starting point for RAN1 discussions, while it needs to be subject to detailed analysis for LP-WUS channel performance and overhead.
Observation: Consider configurable number, up to 8 sub-groups per PO as a starting point for RAN1 discussions. 
In context of the LP-WUS information content, it is also good to consider the option to map multiple POs to one LP-WUS. This could reduce the LP-WUS overhead in high paging load scenarios. For Rel-17 PEI, up to 4 POs (over two PF) could be mapped to one PEI (via po-NumPerPEI). The number of POs that can be feasibly mapped to LP-WUS would depend on the LP-WUS performance and footprint. It can considered that when one LP-WUS is shared by multiple PO, that the maximum number of sub-groups per PO is reduced, so that the total LP-WUS information payload (and footprint) is not extended. Effectively if LP-WUS to PEI mapping is considered, the LP-WUS may need to be able to support similar split as PEI, or time domain association would need to be separated. 
Observation: Evaluate the possibility to map multiple POs to one LP-WUS to limit the LP-WUS overhead.

For other information in LP-WUS for IDLE/Inactive mode operation i.e. shortMessage, does not seem implicitly necessary. When SI update or ETWS is triggered, UE would need to monitor/receive with MR for a while, thus it would not seem necessary to apply any related information to LP-WUS. Moreover assuming that the LP-WUS information payload is limited (to ensure performance and footprint) it would seem preferable to prioritize paging sub-grouping related information.
Observation: It does not seem necessary to consider shortMessage related information separately in LP-WUS information content.
Based on the afore discussion we propose following:-
Proposal: Consider LP-WUS information payload in with {4,8} bits per PO and option to map multiple POs to one LP-WUS. LP-WUS message information payload range in {8,16,24} bits is considered.

Other aspects for UE power saving in IDLE/Inactive mode

As noted in study item phase, the key aspect driving the UE power consumption for IDLE/Inactive mode operation, is the MR transition energy cost. Hence, if UE is repeatedly woken up by LP-WUS to monitor paging with MR, the power consumption benefits are negatively impacted. While this mostly relates to number of paging occasions (PO) and paging frames and possibility to indicate sub-groups when triggering paging monitoring to reduce the false alarms, this also relates to the paging load. In many scenarios the paging load is not evenly distributed and in certain times of day the paging activity may significantly increase from the normal/average. In such situations the paging message size (due to large number of UE IDs) may result that there will be paging in successive paging occasions, increasing the probability with LP-WUS operation that MR would need to be triggered to monitor paging. This would result increased UE power consumption, due to frequent MR transitions from ultra-deep sleep to normal active mode. Therefore it would be useful to consider methods to make UE aware whether it should expect further paging for the corresponding PO in following paging cycle. 
For NR-U, new short message based indication was introduced, as shown in Table 1, for informing the UE that UE may cease paging monitoring. As in shared spectrum operation the number of PDCCH monitoring occasions per SSB can be increased (to overcome LBT), this indication may shorten the PDCCH monitoring time. For operation with LP-WUS operation, especially with eDRX, adopting some method to assist the UE to avoid unnecessary MR transitions could be considered. Using the NR-U based indication or similar indication via short message to inform UE whether paging monitoring can be stopped, could allow the UE to know whether it needs to monitor the next PO. Other alternatives, based e.g. implicitly on paging message size or number of paging records could also be considered.

Table 1: Short Messages [TS38.331]
	Bit
	Short Message

	1
	systemInfoModification
If set to 1: indication of a BCCH modification other than SIB6, SIB7, SIB8 and posSIBs.

	2
	etwsAndCmasIndication
If set to 1: indication of an ETWS primary notification and/or an ETWS secondary notification and/or a CMAS notification.

	3
	stopPagingMonitoring
This bit can be used for only operation with shared spectrum channel access and if nrofPDCCH-MonitoringOccasionPerSSB-InPO is present.
If set to 1: indication that the UE may stop monitoring PDCCH occasion(s) for paging in this Paging Occasion as specified in TS 38.304 [20], clause 7.1.

	4
	systemInfoModification-eDRX
If set to 1: indication of a BCCH modification other than SIB6, SIB7, SIB8 and posSIBs. This indication applies only to UEs using IDLE eDRX cycle longer than the BCCH modification period.

	5 – 8
	Not used in this release of the specification, and shall be ignored by UE if received.



	



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.

Conclusion
In this contribution we have discussed aspects related to the LP-WUS operation in IDLE/Inactive mode.
In Section 2 we considered some more general aspects, with following observations:-
Observation: To enable evaluation of threshold(s) for procedures to be discussed in RAN2, some LR based measurement quantities are needed.
Observation: The procedures to be discussed in RAN2, would seem to relate to determining coverage/range evaluation.
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: Different measurement quantities for different LR types would be needed. 
Observation: Both relative and absolute quantities could be considered for LP-SS based measurements.
Observation: For LR that is capable of receiving PSS/SSS, measurement quantities based on SSB would be needed.
Observation: Selection for LR based measurement metrics could be done once RAN2 has progressed the details of the procedures.
In Section 3 we discuss the LP-WUS procedures and information content of LP-WUS 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: Latency benefit claimed for ‘dynamic PO’ and ‘closest PO’ cannot be guaranteed from system perspective if LP-WUS monitoring is not always mandated. 
Proposal: Support procedure where LP-WUS triggers the UE to monitor the same IDLE/Inactive mode PO that UE would monitor normally without LP-WUS.
Observation: RAN1 can discuss whether presence of PEI configuration needs to be accounted in LP-WUS operation separately.
operation would also need to be supported during PTW.
Observation: RAN1 can discuss whether any special handling is needed for LP-WUS operation with eDRX.
Observation: RAN1 should agree common assumption for the MR transition time to derive the LP-WUS monitoring configuration.
Observation: RAN1 should discuss if it can be assumed that LR provides assistance information for MR timing so that SSB search can be omitted from MR synchronisation timeline.
Observation: RAN1 should discuss the number of SSBs needed for MR synchronisation for (paging) PDSCH reception. Benefitting the LR timing assistance could be used to reduce the time needed.
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.
Observation: Consider configurable number, up to 8 sub-groups per PO as a starting point for RAN1 discussions. 
Observation: Evaluate the possibility to map multiple POs to one LP-WUS to limit the LP-WUS overhead
Proposal: Consider LP-WUS information payload in with {4,8} per PO and option to map multiple POs to one LP-WUS. LP-WUS message information payload range in {8,16,24} bits is considered.

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.
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