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Introduction
[bookmark: _Toc242573354]In this contribution the LP-WUS procedures and configuration in Idle and Inactive are discussed.
Discussion
Entry/exit condition
The WUR entry/exit condition, i.e. when the UE is (not) allowed to use WUR is a central part of understanding the WUR operation. Furthermore when WUR entry/exit conditions are defined it also needs to be specified what the UE is required to when the conditions are met or not. 
In Idle/Inactive the UE is required to perform Idle mode tasks as defined in 38.304, e.g. paging monitoring, RRM measurements, cell reselection, SI acquisition, provide information to upper layers for PLMN selection, etc. Furthermore the UE may receive MBS broadcast/multicast data or SDT unicast data.
With WUR a new sleep is enabled, i.e. ultra-deep sleep. This new state is much more power efficient than deep sleep. Note that with MICO mode the power consumption is reduced to zero, when the MR can be switched off. However when MICO mode is activated the UE is not reachable for paging and does not perform measurements nor cell reselection. Similar with eDRX when the UE is waiting for PTW to start. When the UE wakes up before the PTW, the UE has to start RRM measurements again, i.e. figure out if it has moved, and where it is. With eDRX there is a long paging delay.  
The advantage of WUR compared to MICO mode is that it can provide similar power saving gains, but the UE remains reachable for paging and continue to perform cell reselection. It remains to be seen whether the paging delay is increased or cell reselection is performed slower when WUR is used.
It costs a lot of energy and time to enter/exit ultra-deep sleep state, i.e. entering ultra-deep is only beneficial when the MR remains deactivated for at least 10 – 20 seconds. There is no inter-operability issue when a wrong decision is made, i.e. only the power consumption is increased.
There is also still power saving gains with WUR when the MR enters deep sleep, and WUR is used for serving cell measurements and paging monitoring. Because the MR needs to be activated in fewer cases to monitor PDCCH. 
When the UE does not support WUR, and MR enters sleep state and the MR stops performing idle mode tasks, then the UE implementation has to ensure that the MR is woken up again, e.g. to monitor paging or perform RRM measurements:
[image: ]
If the UE supports WUR, then for some cases the LR has to wake-up the MR. And when the entry condition is met and the UE decides to activate LR, then the LR is required to perform certain LR tasks:
[image: ]
The tasks performed by LR are not Idle mode tasks, but basically tasks to trigger MR activation: 
[bookmark: _Toc166234621]RAN2 defines the tasks that LR has to perform when activated.
[bookmark: _Toc166234622]When the entry condition is fulfilled and the UE activates LR then the MR is not required to perform idle mode tasks. In such case the LS is required to perform LR tasks (details FFS).
In case OFDM-based WUR provides full coverage then no entry/exit condition is needed for OFDM-based WUR. In such case the UE uses WUR when configured in SIB, similar as with PEI:
[bookmark: _Toc166234623]In case full coverage is provided entry/exit conditions are not required, i.e. the UE can use LP-WUS when configured in SIB.
Most companies think that the entry condition should be based on MR measurements, e.g. RSRP and RSRQ are above a configured threshold. But it is safe to require LP-SS measurements before LR is activated and used, to ensure that the LP-SS quality is sufficient to be used:
[bookmark: _Toc166234624]The entry condition is based on MR and LR measurements, i.e. when the quality of both is sufficient the entry condition is fulfilled.
Most companies think that the LR should perform LP-SS measurements and LP-WUS monitoring when activated. But another important task is that the LR should detect when RRM neighbour cell measurements have to triggered due to mobility (or changing radio environment). The LR does not perform neighbour cell measurements, and the MR needs to woken up for that. It is possible that after the LR is activated the UE starts moving, while the MR has not scheduled a wake-up event for that:
[bookmark: _Toc166234625]When activated the LR has to perform LP-SS or PSS/SSS serving cell measurements and monitor LP-WUS and detect when neighbour cell measurements have to triggered due to mobility.
To avoid negative impact on paging or cell re-selection when using WUR:
· The entry should be made carefully and delay is not critical. 
· The exit should be made quickly because LP-SS measurement and mobility detection may delay for the exit condition to be fulfilled. 
The LP-SS measurement accuracy and delay will be evaluated and defined by RAN1/RAN4. RAN1 assumes that RSRP and RSRQ measurement metrics can be supported with LP-SS. And the design target for LP-SS measurement accuracy and delay is that within 1.28 seconds the UE should be able to meet the LP-SS accuracy requirements based on X LP-SS samples (FFS: X). During the study item phase the minimum LP-SS periodicity was 320 ms, i.e. providing 4 LP-SS measurement samples within 1.28 s. The LP-SS signal is worse compared to SSB quality due to higher SNR.
When the MR uses SSB measurements, then the MR has to filter the RSRP/RSRQ measurement for at least 2 samples, and these measurement samples have to be spaced at least I-DRX cycle length / 2. The UE only wakes up every DRX cycle, which means that UE in legacy can detect whether the RSRP/RSRQ measurements are below a certain threshold after 1.28 sec, when I-DRX is 1.28 sec. The LP-SS design goal is similar, but LP-SS is 640 ms slower when I-DRX is 640 ms. 
In case MR uses ultra-deep sleep and when LR has to detect mobility there is additional delay:
[image: ]
Neighbour cell RRM measurement should be started in time to ensure that UE is camped on the strongest/highest ranked cell (to avoid causing interference when the UE goes to connected, or miss paging when the serving cell becomes weak):
[bookmark: _Toc166234626]RAN2 to evaluate the potential impact on paging and cell reselection performance due the delay to detect mobility and the required wake-up time for ultra-deep sleep.
LP-SS measurements are used to determine if the LP-WUS signal can be used for paging monitoring. In case the LP-SS is better than LP-WUS signal the paging performance can be impaired:
[bookmark: _Toc166234627]RAN2 to discuss further how it can be ensured that the LP-WUS quality is sufficient when the entry condition is based on LP-SS measurements.
Configuration
The LP-WUS configuration parameters need to be configured in SIB, e.g.  time offset between LP-WUS and PO in SIB, the bits used for CN-assigned and UE-ID based subgroups, LP-WUS duration, etc. But these details depend on progress in RAN1:
[bookmark: _Toc163206018][bookmark: _Toc166234628]The LP-WUS configuration (e.g. LP-WUS-config) is provided in SIB (details FFS).
To limit the LP-WUS overhead there should be a single time offset:
[bookmark: _Toc163206020][bookmark: _Toc166234629]There is a single time offset configured in SIB.
The following UE types can be identified:
· OFDM-based WUR:
· LR used PSS/SSS for sync and serving/neighbour RRM measurements
· OOK-based WUR: 
· using LP-SS for sync and serving cell RRM measurements
· UE supports both OFDM-based and OOK-based WUR
[image: ]
There are differences between OFDM-based and OOK-based WUR in terms of coverage, accuracy, latency and need for LP-SS. Therefore it should be possible for the gNB to decide whether only OFDM-based or only OOK-based WUR or both types of WUR is used in the cell:
[bookmark: _Toc163206017][bookmark: _Toc166234630]gNB can configure in SIB whether only OFDM-based or only OOK-based WUR or both types of WUR is supported.
Enable/disable configuration
The LP-WUS configuration is cell specific and common for all the UEs in the cell. There is no need to configure a different LP-WUS configuration in the UE.
But there can be a need to enable/disable the LP-WUS configuration in a UE, for example when the NW observes that when LP-WUS is deployed: 
· the missed paging rate is increased for the first paging attempt for the UE
· the UE connects to a weak cell causing interference, i.e. the cell reselection delay is large. 
· and PEI is used simultaneously used the missed paging rate is increased for the UE
When CN-based subgrouping is used the CN can enable/disable LP-WUS via NAS signalling by (not) configuring a CN subgroup in the registration accept. However the UE-ID based capability is signalled in the UE capabilities, which are transparent to CN. The CN relays the UE-ID based capability in the CN Paging message using the radio paging capabilities. To include enabling/disabling UE-ID based LP-WUS in the UE, the UE can indicate to request UE-ID based LP-WUS in registration request, and only when negotiated UE-ID based LP-WUS is included in the registration accept the UE uses UE-ID based LP-WUS, for example: 
[image: ]
Due to mobility or periodic location update, the network has the opportunity to enable LP-WUS in the UE again:
[bookmark: _Toc166234631]RAN2 to discuss how LP-WUS can be enable/disabled per UE.
Subgrouping
RAN1 evaluates the feasibility to support a certain number of bits/codepoints in LP-WUS signal for subgrouping. The paging capacity that is configured and the number of UEs that camp on the cell, determine the number of UEs that is monitoring the same PO. During the discussion about the number of subgroups for PEI, the general understanding was that 8 subgroups is sufficient:
[bookmark: _Toc166234632]Indicate to RAN1 that 8 subgroups are sufficient to reduce false paging alarms.
The gNB may receive multiple paging messages for UEs monitoring the same PO but belonging to different subgroups. To prevent paging delay it is important that the gNB can triggers subgroups independently, i.e. each subgroup is indicated with a single bit:
[bookmark: _Toc166234633]Indicate to RAN1 that each subgroup should be mapped onto a separate bit to avoid further paging delays when the gNB needs to page two UEs monitoring the same PO but belonging to different subgroups. 
Paging delay
When LP-WUS is used then the average paging delay is increased due to the time offset between LP-WUS and PO. When a paging message arrives at the gNB during the time offset, then the paging message is delayed with one DRX cycle. The time offset for LP-WUS is considerably larger (400-800 ms) compared to the time offset for PEI (configurable offset up to 160 ms e.g. 40 ms):
[image: ]
Paging delay:
· A paging message experiences on average half a DRX cycle delay before it can be transmitted in the next PO.
· When the Paging message arrives between LO and PO, i.e. during the time offset, then the Paging message is delayed with one DRX in addition.
· When the time offset to DRX cycle length ratio increases the probability is increased that the Paging message is delayed with one DRX cycle. 
· The maximum paging delay remains one DRX cycle.
Based on the evaluation above, it is observed:
[bookmark: _Toc166234620]When LP-WUS is used there is a higher probability that a Paging message is delayed with one DRX cycle.
During the study phase (TR 38.869) 400 ms transition time for MR ramp-up/down has been used as a baseline, but 800 ms was mentioned as an alternative. In RRC_IDLE mode a DRX cycle of 640 ms can be observed in the field, and in RRC_INACTIVE a short DRX cycle down to 320 ms can be configured:
[bookmark: _Toc166234634]RAN2 to discuss if the configured LP-WUS time offset may exceed the configured I-DRX cycle length. 
PEI supports the mapping of a single PEI occasion to more than one PO. This enables reduction of the PEI transmission, i.e. network overhead. But it also increases the paging delay:
[bookmark: _Toc163206010][bookmark: _Toc166234635]RAN2 to discuss whether LP-WUS can indicate paging for more than one PO.
When the paging rate is low then the probability that the gNB needs to send a paging message to two UEs monitoring the same PO that belong to different subgroups is also low. For such use case it can be discussed if a subgroup can be mapped onto a separate codepoint instead of separate bit. The use of codepoint can reduce the LP-WUS signal duration, i.e. improve power saving. However in some cases the paging message delay will increase with one DRX cycle. And the power saving gain is for an already very low power consumption state when UE is using WUR:
[bookmark: _Toc166234636]RAN2 to discuss whether a subgroup can be mapped onto a separate codepoint and that the additional paging delay is acceptable. 
There should be a separate codepoint for SI-change and ETWS/CMAS indication. In case codepoints can also be used, then it whether bits or codepoints are used is indicated in SIB.
LP-WUS monitoring rules
The same monitoring principles as for PEI should apply to LP-WUS: 
[bookmark: _Toc163206011][bookmark: _Toc166234637]If the UE detects LP-WUS and the subgroup ID of the UE is included in LP-WUS then the UE monitors the following PO.
[bookmark: _Toc163206012][bookmark: _Toc166234638]If the UE does not detect LP-WUS or subgroup ID of the UE is not included in LP-WUS then the UE is not required to monitor the following PO.
[bookmark: _Toc163206013][bookmark: _Toc166234639]If the UE is not able to monitor the LP-WUS (details FFS) then the UE is required to monitor the following PO.
If during cell re-selection the UE is unable to monitor the LP-WUS occasion (i.e. all valid PDCCH monitoring occasions), then the UE should monitor the associated PO. 
When the UE uses both LP-WUS and PEI and LP-WUS indicates that the UE has to monitor the following PO, then only when the UE receives PEI indicating that the UE does not have to monitor the following PO, then the UE does not need to monitor the following PO. In such case if the UE does not detect PEI the should monitor the following PO: 
[bookmark: _Toc166234640]When the UE uses both LP-WUS and PEI and LP-WUS indicates that the UE has to monitor paging, then this wake-up call is cancelled when UE receives PEI indicating that the UE does not have to monitor paging.
RAN2 should assume for now that the missed and false detection probability when using LP-WUS is negligible and does not impact the Paging performance, pending progress in RAN1/RAN4. During the study phase a missed detection target of 10-2 was assumed, similar as the PDCCH requirement when receiving Paging PDCCH. When using LP-WUS this should not increase, which implies that the LP-WUS missed detection probably should be lower then 10-2. If needed, RAN2 can discuss procedures to handle LP-WUS missed/false detection later:
[bookmark: _Toc163206014][bookmark: _Toc166234641]RAN2 assumes that the PDCCH missed and false detection probability when using LP-WUS is not increased, pending progress in RAN1/RAN4. If needed, RAN2 can discuss procedures to handle LP-WUS missed/false detection later.
LP-WUS and mobility
Two types of mobility can be identified:
1. UE is physically moving (e.g. in the same cell)
2. UE is not in the same cell as the UE was when it last connected to the network (e.g. UE has moved to a different cell and the UE may be physically stationary at the moment)
With type 2 mobility the LP-WUS overhead is increased significantly. For example: in the first paging attempt the network pages the UE in the last used cell (and some surrounding cells) to limit paging resources. Then if the UE does not respond to the first paging attempt the network escalates the paging to the complete TA/RNA to find the UE as soon as possible. In the second paging attempt there will be a high number of LP-WUS transmissions when the TA/RNA is large. The UE will only be found in a single cell, i.e. a lot of “useless” LP-WUS transmissions. Similar as with PEI (lastUsedCellOnly flag in SIB1) the use of LP-WUS with or without mobility should be configurable in SIB:
[bookmark: _Toc163206015][bookmark: _Toc166234642]It is indicated in SIB whether LP-WUS is only used in last used cell or in any cell.
In case LP-WUS is used with mobility then the network will transmit LP-WUS more often, i.e. the UE will receive LP-WUS more often. In such case it is beneficial to have one bit in LP-WUS (“mobility” bit) indicating that the network is paging a UE that has moved, i.e. the network is looking for a UE that did not reply when paged in its last used cell. Then UEs that have not moved, i.e. UEs camped on the last used cell, can ignore the following PO:
[bookmark: _Toc163206016][bookmark: _Toc166234643]LP-WUS indicates when there is paging because the UE is not found in the last used cell. UE monitoring LP-WUS in the last used cell is not required to monitor the following PO.
[bookmark: _Hlk166058136]LP-WUS and PEI
RAN1 agreed that LP-WUS and PEI can be used together:
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.
Monitoring PEI after LP-WUS monitoring can potentially further reduce the false paging alarm for UEs monitoring both WUS and PEI. However using the combination of LP-WUS and PEI increases the false paging alarm for UEs that are only monitoring PEI, because the subgroup ID sent via PEI will also wake-up UEs that only support PEI. Furthermore the population of UEs supporting both LP-WUS and PEI may be small, which means that the benefit is not large. However the network is required to send “additional” PEI transmissions for every LP-WUS transmissions, when both LP-WUS and PEI are configured:
[bookmark: _Toc163206022][bookmark: _Toc166234644]When both LP-WUS and PEI are configured, it is indicated whether the UE supporting both LP-WUS and PEI is allowed to use LP-WUS and PEI simultaneously. If this is not allowed it is up to UE implementation to monitor LP-WUS or PEI (unless one of them is disabled).
To ensure that simultaneous monitoring of LP-WUS and PEI is beneficial it needs to be ensured that UEs monitoring LP-WUS are randomly distributed over the PEI subgroups when monitoring PEI after LP-WUS. This can be achieved by re-using the existing formula but taking into account the number of PEI subgroups (#PEIsubgroups) when calculating the LP-WUS subgroup ID:
PEISubgroupID = (floor(UE_ID/(N*Ns)) mod #PEIsubgroups)
LP-WUSSubgroupID = (floor(UE_ID/(N*Ns* #PEIsubgroups)) mod #LP-WUSsubgroups)

For example with 4 PEI subgroups and 3 LP-WUS subgroups and UE_ID: 0, 1, 2, 3, 4, 5, 6, 7, 8, …
UE-ID          LP-WUS Gr 1	LP-WUS Gr 2   	LP-WUS Gr 3   	LP-WUS Gr 1
PEI Group 1: 	0,1,2,		12,13,14,	24,25,26,	36,37,38, …
PEI Group 2: 	3,4,5,		15,16,17,	27,28,29,	39,40,41, …
PEI Group 3: 	6,7,8,		18,19,20,	30,31,32,	42,43,44, …
PEI Group 4: 	9,10,11, 	21,22,23,	33,34,35,	45,46,47, …
This (obviously) means that the LP-WUS subgroup ID is different when using LP-WUS standalone or LP-WUS together with PEI:
[bookmark: _Toc163206023][bookmark: _Toc166234645]When LP-WUS and PEI are used together the UE calculates the subgroup used for LP-WUS (floor(UE_ID/(N*Ns* #PEIsubgroups)) mod #LP-WUSsubgroups).

LP-WUS and eDRX
The power saving gains of using LP-WUS with eDRX start to drop when eDRX cycle is larger than 20 ms [1]. When the eDRX cycle is very long, then the MR ultra-deep sleep power consumption (Relative Power unit 0,015) becomes the determining factor for the battery lifetime and it does not matter whether LP-WUS is used or not. 
When the UE requests to use LP-WUS with a (very) long eDRX cycle, then either a shorter eDRX cycle should be configured, or LP-WUS should not be allowed with eDRX to avoid unnecessary LP-WUS transmissions. The network can omit CN-assigned subgroup ID in the registration accept, when it includes a long eDRX cycle. However when UE is using UE-ID based subgrouping this option is missing:
[bookmark: _Toc163206024][bookmark: _Toc166234646]The network can indicate that the UE is not allowed to use UE-ID based LP-WUS with eDRX when eDRX is configured in the UE.
[bookmark: _Toc242573360]Summary
[bookmark: _Toc242573361]RAN2 is kindly asked to discuss WUR in Idle and Inactive: 
Observation 1	When LP-WUS is used there is a higher probability that a Paging message is delayed with one DRX cycle.

Proposal 1	RAN2 defines the tasks that LR has to perform when activated.
Proposal 2	When the entry condition is fulfilled and the UE activates LR then the MR is not required to perform idle mode tasks. In such case the LS is required to perform LR tasks (details FFS).
Proposal 3	In case full coverage is provided entry/exit conditions are not required, i.e. the UE can use LP-WUS when configured in SIB.
Proposal 4	The entry condition is based on MR and LR measurements, i.e. when the quality of both is sufficient the entry condition is fulfilled.
Proposal 5	When activated the LR has to perform LP-SS or PSS/SSS serving cell measurements and monitor LP-WUS and detect when neighbour cell measurements have to triggered due to mobility.
Proposal 6	RAN2 to evaluate the potential impact on paging and cell reselection performance due the delay to detect mobility and the required wake-up time for ultra-deep sleep.
Proposal 7	RAN2 to discuss further how it can be ensured that the LP-WUS quality is sufficient when the entry condition is based on LP-SS measurements.
Proposal 8	The LP-WUS configuration (e.g. LP-WUS-config) is provided in SIB (details FFS).
Proposal 9	There is a single time offset configured in SIB.
Proposal 10	gNB can configure in SIB whether only OFDM-based or only OOK-based WUR or both types of WUR is supported.
Proposal 11	RAN2 to discuss how LP-WUS can be enable/disabled per UE.
Proposal 12	Indicate to RAN1 that 8 subgroups are sufficient to reduce false paging alarms.
Proposal 13	Indicate to RAN1 that each subgroup should be mapped onto a separate bit to avoid further paging delays when the gNB needs to page two UEs monitoring the same PO but belonging to different subgroups.
Proposal 14	RAN2 to discuss if the configured LP-WUS time offset may exceed the configured I-DRX cycle length.
Proposal 15	RAN2 to discuss whether LP-WUS can indicate paging for more than one PO.
Proposal 16	RAN2 to discuss whether a subgroup can be mapped onto a separate codepoint and that the additional paging delay is acceptable.
Proposal 17	If the UE detects LP-WUS and the subgroup ID of the UE is included in LP-WUS then the UE monitors the following PO.
Proposal 18	If the UE does not detect LP-WUS or subgroup ID of the UE is not included in LP-WUS then the UE is not required to monitor the following PO.
Proposal 19	If the UE is not able to monitor the LP-WUS (details FFS) then the UE is required to monitor the following PO.
Proposal 20	When the UE uses both LP-WUS and PEI and LP-WUS indicates that the UE has to monitor paging, then this wake-up call is cancelled when UE receives PEI indicating that the UE does not have to monitor paging.
Proposal 21	RAN2 assumes that the PDCCH missed and false detection probability when using LP-WUS is not increased, pending progress in RAN1/RAN4. If needed, RAN2 can discuss procedures to handle LP-WUS missed/false detection later.
Proposal 22	It is indicated in SIB whether LP-WUS is only used in last used cell or in any cell.
Proposal 23	LP-WUS indicates when there is paging because the UE is not found in the last used cell. UE monitoring LP-WUS in the last used cell is not required to monitor the following PO.
Proposal 24	When both LP-WUS and PEI are configured, it is indicated whether the UE supporting both LP-WUS and PEI is allowed to use LP-WUS and PEI simultaneously. If this is not allowed it is up to UE implementation to monitor LP-WUS or PEI (unless one of them is disabled).
Proposal 25	When LP-WUS and PEI are used together the UE calculates the subgroup used for LP-WUS (floor(UE_ID/(N*Ns* #PEIsubgroups)) mod #LP-WUSsubgroups).
Proposal 26	The network can indicate that the UE is not allowed to use UE-ID based LP-WUS with eDRX when eDRX is configured in the UE.
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Annex: RAN1 and RAN2 agreements
RAN1 agreements
R1-2401631	Summary #3 on LP-WUS operation in IDLE/INACTIVE mode	Moderator (Apple)

Agreements
Multi-beam operations are supported for LP-WUS and LP-SS for idle mode
LP-WUS occasions (LOs) are defined for LP-WUS monitoring.
· Each LO has one or more LP-WUS monitoring occasions (MOs), where UE can monitor for LP-WUS transmission in each of the LP-WUS MOs.
· Different LP-WUS MOs may correspond to different beams in multi-beam operation
· 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.
· FFS eDRX, if supported
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.
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.

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

Agreement
For multi-beam operation of LP-WUS, UE assumes the same LP-WUS information payload is repeated in all transmitted beams corresponding to LP-WUS 
· [bookmark: _Hlk166058287]the selection of the beam(s) for the reception of the LP-WUS is up to UE implementation 

Agreement
Each LO consists of N * K LP-WUS MOs, where N is the number of beams corresponding to LP-WUS, and K is the number of LP-WUS MOs for each beam.
· Option 1: K = 1 
· Option 2: K can be larger than or equal to 1
· FFS if more than 1 LP-WUS is transmitted from the same beam, whether the information in these multiple LP-WUS is always the same or can be different

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

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

Conclusion
LP-SINR is not considered further as a metric for RRM serving cell measurement for OOK-based receiver.

RAN2 agreements
The LP-WUS related configuration for IDLE/INACTIVE state is provided via system information. FFS if dedicated configuration is needed.
Working assumption: the LP-WUS configuration in SIB at least includes the following information:
-	LP-SS configuration
-	LP-WUS configuration
-	FFS on Entry/exit condition for LP-WUS monitoring 
The PEI subgrouping method is taken as baseline for LP-WUS subgrouping, i.e. CN assigned and UE_ID based subgrouping. FFS the maximum number of subgroups.
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