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1. Introduction
The document summarizes the following at-meeting offline discussion:
· Offline (will CB on-line),(vivo) Objective: identify technical common grounds / progress points / potential agreements, identify Discussion points and FFSes. Avoid open ended agreements such that RAN2 shall study.   

Scope: include e.g. FFSes from last meeting, maybe: additional R2 aspects of LP-WUS entry/exit criteria (actual criteria may be R1 territory), Use cases of LP-WUS beyond pure paging (e.g. short message cases like ETWS), reuse/use of legacy paging functionality, subgouping and reuse/use of PEI, to what extent Network need/may have knowledge whether UE monitors LR or MR, UE level of readiness to use MR when in (ultra-)deepsleep (possibly: consequences of being out of MR coverage, consequences of not maintaining SI for access etc), Potential impacts to higher layer TSes to support mobility in (ultra-)deepsleep mode (camping, RRM, cell reselection?). 

Limit: No more than 15-20 proposals. 

2. Contact information

	Company
	Name and email address

	vivo
	Chenli (chenli5g@vivo.com)

	Futurewei
	Yunsong Yang (yyang1@futurewei.com)

	Lenovo
	Shwetha Sreejith (ssreejith1@lenovo.com)

	OPPO
	Haitao Li (lihaitao@oppo.com)

	Qualcomm
	Linhai He (linhaihe@qti.qualcomm.com)

	Huawei, HiSilicon
	Yiru Kuang (kuangyiru@huawei.com)

	Nokia 
	Jussi-Pekka Koskinen (jussi-pekka.koskinen@nokia.com)

	CATT
	Pierre Bertrand (pierrebertrand@catt.cn)

	Ericsson
	emre.yavuz@ericsson.com

	Samsung
	Sriganesh Rajendran (sriganesh.r@samsung.com)

	Vodafone
	Alexey Kulakov (alexey.kulakov@vodafone.com)

	SONY
	Anders.Berggren@sony.com

	Nordic
	Jouni Korhonen (jouni.korhonen@nordicsemi.no)


3. Discussion

3.1. Entry/exit criteria of using LP-WUS
	additional R2 aspects of LP-WUS entry/exit criteria (actual criteria may be R1 territory)


According to contributions, regarding the conditions on whether UE enter into ultra-deep-sleep/using LP-WUS, 12 companies agree to use the pre-configured conditions, while 3 companies also propose the network indicates UE transits to ultra-deep-sleep to use LP-WUS.
Regarding the configuration signaling, some companies think the entry/exit condition(s) could be configured in SIB, while some companies think it could be configured via dedicated siganling.
Rapporteur Proposal 1: Entry/exit condition(s) of using LP-WUS or enter into/wake up from ultra-deep-sleep is pre-configured by network. 
Rapporteur Proposal 2: The entry/exit condition(s) is configured in SIB or RRC dedicated signaling.
Rapporteur Proposal 3: Network could indicate the UE to transit to ultra-deep-sleep to use LP-WUS.
F2F offline discussion:
On P2:
· VDF: normally dedicated signaling is used to override something. What is the benefit for dedicated signlaing here. 
· Samsung: as network may provide the configuration based on UE capability on LP-WUS
· Lenovol: SIB is enough. Dedicated signaling is for a single UE? 
· Chair: Yes.
Conclusion: update proposal as FFS on dedicated signaling. 
On P3:
· QC/Samsung: whether entering ultra-deep sleep should be UE implementation. No need to indicate from network side. 
Conclusion: remove P3, and let companies to propose this in companies’ contributions.
Updated rapporteur proposals:

Updated Proposal 1: Entry/exit condition(s) of using LP-WUS or enter into/wake up from ultra-deep-sleep is pre-configured by network. 

Updated Proposal 2: The entry/exit condition(s) is configured in SIB. FFS via RRC dedicated signaling, e.g. by RRC release.
Discussion point 1) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated proposal 1 and updated proposal 2 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Xiaomi
	Does P1 only applicable to SIB solution? Entry/exit condition(s) of using LP-WUS or enter into/wake up from ultra-deep-sleep is pre-configured by SIB is a possible way.
For dedicated signaling, the NW indicate UE to turn off the MR by a commond not by condition(s), right?

You can change to :
Updated Proposal 1: Entry/exit condition(s) of using LP-WUS or enter into/wake up from ultra-deep-sleep is pre-configured by network. The entry/exit condition(s) is configured in SIB.

Updated Proposal 2: FFS via RRC dedicated signaling, e.g. by RRC release.


	Lenovo
	We wonder here if updated proposal 1 may be worded slightly differently as follows: 
Updated Proposal 1: Entry/exit condition(s) of using LP-WUR or enter into/wake up from ultra-deep-sleep is pre-configured by network. 

This comes from the fact that using LR may suggest either the use of LP-WUS or LP-SS (depending on design details from RAN 1). But the further question arises here of how LP-SS may be measured by LR as in P4 when LR has not yet fulfilled the entry condition. 
Also, to keep in line with updated P10 – entry/ exit condition can suggest if LR has fulfilled these conditions whereas LP-WUS monitoring may be enabled/ disabled by either implicit or explicit indication.

Or does updated P1 mean that LR is actively measuring for LP-SS at all times and only LP-WUS monitoring condition gets fulfilled when the entry condition is met?

	OPPO
	“Pre-configured” in P1 is a bit unclear, seems to imply other signalings than RRC. Let’s just state “configured”. 

	Qualcomm
	We think our comment in the offline on “ultra-deep-sleep” is applicable to Proposal 1 too. And we have the same comment as other companies on the ambuigity of the word “pre-configured”. 
We’d like to suggest to merge the two proposals, i.e.
Proposal 1. Entry/exit condition(s) of using LP-WUS or enter into/wake up from ultra-deep-sleep is pre-configured by network. Updated Proposal 2: The entry/exit condition(s) is configured in SIB. FFS via RRC dedicated signaling, e.g. by RRC release.

	Nokia
	We agree with the intention. No strong view on the wording.

	Ericsson
	We wonder why we need to discuss these configuration related aspects and agree on how it is supposed to work during the Study Item phase. This discussion belongs to the Work Item phase. For the moment, we should only capture what the options are for configuring the criteria for the UE to wake up/go to from/to ultra deep sleep.

	Samsung
	Agree with QC. We should study the entry/exit condition for using LP-WUS and not specify the sleep states of MR. Prefer the proposal from QC.

	Vodafone
	I feel “pre-configured” might mean that there is also an activation phase which I do not see is the case here. I would also propose to speak about “configuration”. Agree with Qualcomm wording

	SONY
	No further comment at this stage

	vivo
	Agree with intention.


Summary:

10 companies provide their views on the updated proposal 1 and updated proposal 2. Most companies agree with the intention of the proposals while some companies have some concerns on the wording. 

· 4 companies think the  “Pre-configured” in P1 is a bit unclear on whether the configuration is in SIB or in dedicated signalling. And they think the pre-configured intends for SIB configuration, hence they suggest to change the “is pre-configured by network” to “is configured in SIB”.

· 2 companies don’t want to specify sleep states of MR and support only study the entry/exit condition for using LP-WUS. Rapporteur thinks the the ultra-deep sleep state of MR is equal to using LP-WUS. 
· 1 company thinks the wording in P1 that “using LP-WUS” is not exact since the LP-SS may also need to be considered, and suggests we change it to using LP-WUR. Rapporteur thinks using LP-WUS could reflect that MR enters into the ulta-deep sleep state while using LR may not mean the MR enters into the ultra-deep sleep state, hence the original wording aligns with our intention.
· 1 company proposes we should only capture what the options are for configuring the criteria for the UE to wake up/go to from/to ultra deep sleep. Rapporteur thinks the intention aligns with our proposals.
· 3 companies agree with the wording.
Based on the input, we had better remove the “pre-configured” in P1 and combined P1 with SIB configuration in P2, and remove the “or enter into/wake up from ultra-deep-sleep” in P1. Rapporteur suggests to agree with the following proposals:

Proposal 1. Entry/exit condition(s) of using LP-WUS is configured in SIB. 

Proposal 2: FFS via RRC dedicated signaling, e.g. by RRC release.

Reagrding the pre-configured conditions, some companies suggest to use the RSRP/RSRQ threshold(s) to determine the conditions, FFS the threshold is based on the MR measurement or LR measurement or both. And FFS whether entry conditions or exit conditions could based on the same radio or RS measurement.
One company proposes low mobility/stationary conditions. 
Rapporteur Proposal 4: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality of LP-SS measured by LR and/or SSB measured by MR is better than pre-configured threshold(s). Other condition(s) is not precluded/FFS.  

Rapporteur Proposal 5: UE stops using LP-WUS when exit condition(s) pre-configured by the network is fulfilled, which includes at least out of coverage, e.g. the serving cell quality of LP-SS (if configured) measured LR is less than a pre-configured threshold.
F2F offline discussion:
· OPPO: P5 should add measurement on MR part as one option of pre-configured condition, as there is also measurement on LR in P4. What is the use case for measurement via LR in P4?
· Chair: LP-SS is sent by NW, before entering ultra-deep sleep, UE could also switch on LR to perform measurement on LP-SS to determine whether it could inter ultra-deep sleep and using LP-WUS.
· Nokia: Just capture options in TR. Not recommendation. Nothing should be precluded. 
· Lenovo/VDF: why measurement on MR shuld be included in P5, as MR may be sleep/switch off when UE is in ultra-deep sleep. 

Conclusion: FFS on measurement on MR in P5. 
Updated rapporteur proposals:

Updated Proposal 4: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality of LP-SS measured by LR and/or SSB measured by MR is better than pre-configured threshold(s). Other condition(s) is not precluded/FFS.  

Updated Proposal 5: UE stops using LP-WUS when exit condition(s) pre-configured by the network is fulfilled, which includes at least out of coverage of LP signaling, e.g. the serving cell quality of LP-SS (if configured) measured LR is less than a pre-configured threshold, FFS on measurement on MR.
Discussion point 2) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated proposal 4 and updated proposal 5 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Futurewei
	On P5, suggest changing “stops” to “may stop”, i.e., the UE is allowed to stop using its LR, but it is not required to do so. If the UE has met the exit condition but close enough that it might still be able to receive LP-WUS, it may help to improve its reachability by keeping its LR on when Alt2 (directly sending RACH) is allowed in P6. Besides, we can mandate the UE to use a particular receiver but we cannot mandate the UE not to use one of its receivers. 

	Lenovo
	We think that updated proposal 5 may be worded slightly differently as follows: 

Updated Proposal 5: UE stops using LP-WUS when exit condition(s) pre-configured by the network is fulfilled, which includes at least out of coverage of LP signaling, e.g. the serving cell quality of LP-SS (if configured) measured by LR is less than a pre-configured threshold, FFS on measurement by MR.

Furthermore, just capture our offline comment correctly – we agree with VDF on the question for motivation of measurement by MR in P5, but we also think that it should be precluded at this stage – hence we agree to FFS on measurement by MR.  

	OPPO
	For UE working LR mode, RAN1 is discussing both options of LP-SS measured by LR and relaxed SSB measured by MR. so P5 should be formulated in the same way as P4.

Updated Proposal 5: UE stops using LP-WUS when exit condition(s) pre-configured by the network is fulfilled, which includes at least out of coverage of LP signaling, e.g. the serving cell quality of LP-SS (if configured) measured by LR and/or SSB measured by MR is less than a pre-configured threshold.


	Qualcomm
	We have similar comment as OPPO

	Nokia
	We agree with the intention. No strong view on the wording.

	Ericsson
	Similar to our comments above for Proposals 1 and 2 above; these proposals do not seem to reflect a Study Item mindset. RAN2 should instead formulate the text proposals capturing the observations from the discussions so far. Regarding the text on LP-SS, RAN2 should capture both options, as there has been no decisions made yet, and mention that it may be possible to use serving cell quality based on SS or LP-SS as criteria.

Here’s an example: “Serving cell quality may be used as a criterion for the UE to wake up/go to from/to ultra deep sleep. Serving cell quality can be measured based on (legacy) SSB using LP-WUR or MR, or LP-SS using LP-WUR” Note that we have left the text on “pre-configured thresholds” intentionally out since it does not seem to be clear to all what it actually means.

	Samsung
	RAN1 is also studying the use of LR to measure SSB . We prefer the example proposal made by Ericsson which includes use of measurements performed by LR on SSBs as well. 

	Vodafone
	P4: Please replace “pre-configured” with “configured”. In general, I think it is not clear at this stage if LP-SS is there. I guess it is mainly depending on RAN1 decision. I would replace: LP-SS measured with LP-SS measured or SSB measured (pending RAN1 decison).

P5: I think “which includes at least out of coverage of LP signaling” is not needed. I am not sure what this text adds in terms of clarity

	SONY
	No further comment at this stage

	vivo
	Agree with the intention.


Summary:

10 companies provide their views on the updated proposal 4 and updated proposal 5. Most companies agree with the intention of the proposals while some companies have some concerns on the wording. 

· 1 company thinks in P5, UE may stop using LP-WUS when exit condition(s) is fulfilled. 

· 2 companies think the exit conditions should include the MR measurement. Rapporteur suggests we just keep the FFS in P5 and make decision in later meeting.
· 2 companies think the “pre-configured” in P4 is unclear.  

· 1 company suggests to change the “LP-SS measured” in P4 to “LP-SS measured or SSB measured” to align with RAN1 agreement that some LR could support SSB measurement.
· 1 company suggests to remove the “which includes at least out of coverage of LP signaling” in P5. Since in last meeting, we have agreed that “UE need to stop using LP WUS when moving out of LR coverage”, hence rapporteur thinks it could be kept. 
· 1 company thinks the proposal 4 and proposal 5 do not seem to reflect a Study Item mindset.
· 3 companies are fine with the wording
Based on the inputs from companies, rapporteur suggests that the following change could be considered:

· In P4, considering RAN1 agreement that some LR may support SSB measurement, we just remove the RS information and only keep the radio information;
· In P5, we change the “pre-configured threshold” to “configured threshold in SIB”.
Hence rapporteur suggests we agree: 
Proposal 3: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality measurement on LR and/or serving cell quality measurement on MR is better than configured threshold(s) in SIB. Other condition(s) is not precluded/FFS.  

Proposal 4: UE stops using LP-WUS when exit condition(s) configured in SIB is fulfilled. The exit condition(s) includes at least out of coverage of LP signaling, e.g. the serving cell quality measured by LR is less than the configured threshold in SIB, FFS on measurement on MR.
Proposal 5: FFS the serving cell quality measurement on LR is based on LP-SS and/or SSB (pending RAN1 dicision). 
3.2. Wake up procedure and LP-WUS monitoring
	Use cases of LP-WUS beyond pure paging (e.g. short message cases like ETWS), reuse/use of legacy paging functionality, subgouping and reuse/use of PEI


According to contirbutions, regarding the UE behaviour after UE wakes up by a LP-WUS, companies have the following views:

· Alt 1: Monitor paging, including monitoring PEI if configured and supported: 4 companies (Huawei, vivo, SS, QC).
· Alt 2: Perform RACH directly: 2 companies (Continetal Automotive, Huawei)

· Alt 3: capture the following 3 options of LP-WUS based paging design in TR/studying the following: 3 companies (Apple, ZTE, NEC)

· LP-WUS trigger UE to monitor PEI;

· LP-WUS trigger UE to monitor paging;

· LP-WUS triggers UE to initiate RACH procedure for initial access directly.

Please note that some companies think Alt 2 requires lot of bits (e.g. full UE_ID) in LP-WUS and RAN1 may not reserve enough bits in LP-WUS for RAN2. 

Rapporteur Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:
a) Alt 1.1: UE could monitor paging;
b) Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping
c) Alt 2: UE could performing RACH directly, FFS or what condition?
F2F offline discussion:
· Xiaomi: this should be discussed in RAN1.
· Chair: this is the procedure part, it is in RAN2 scope. And RAN1 did not continue this discussion from this meeting. 

· HW: better to keep all solutions in TR. 
Rapporteur suggestion to add FFS on the requirements, e.g. it requires LP-WUS to include whole UE_ID. 
· Lenovo: may not whole UE_ID as it depends on the detailed design. 
· Conclusion: update the requirements on Alt.2.
Updated rapporteur proposals:

Updated Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:
a) Alt 1.1: UE could monitor paging;
b) Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping
c) Alt 2: UE could performing RACH directly, FFS on what condition/requirement is needed, e.g. it needs LP-WUS to include UE_ID.

Discussion point 3) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated proposal 6 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Nokia
	Proposing the following changes:

a) Alt 1.1: UE could monitor paging DCI/paging;
b) Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping
c) Alt 2: UE could perform RACH directly, FFS on whether and what condition/requirement is needed, e.g. is there need that LP-WUS includes UE_ID.



	Ericsson
	Agree with changes proposed by Nokia in addition to the following: “RACH => random access” (RACH indicates a channel not the RA process)

	Samsung
	Use of exisiting UE_ID in LP-WUS might not be feasible due to large payload size. We would prefer to wait for RAN1 progress on payload size in LP-WUS before considering Alt2. 
But for now its fine to go with rewording from Nokia to keep FFS on Alt 2 to check its needed and also if its feasible. .

	Vodafone
	General I agree with intention, but I think we should mention that it depends on the LP-WUS design (e.g. what is the UE identification provided over this signal)

	
	

	SONY
	No furter comment at this stage

Alt 1.1: support

Alt 1.2: We don’t really see the point of monitoring PEI. LP-WUS would cover much of the functionality of PEI anyway, so why do both?

Alt2: This may require to much information, since the LP-WUS would need to provide the same amount of information as in the paging for this to work, otherwise there would be excess PRACH usage. Is there a significant power or latency saving by using this alternative?

	
	


Summary:

5 companies provide their concern/suggestions on the updated proposal 6.  While some companies suggest we add the “DCI/paging” in Alt 1.1 and change some wording in Alt 2.  Rapporteur thinks the proposed changes are reasonable and could be accepted.

Besides, 2 companies have concerns on Alt 2, rapporteur thinks the Alt 2 could be captured in TR and whether is is feasible could be studied in WI. And 1 company thinks LP-WUS doesn’t work with PEI together and the Alt 1.2 doesn’t need, rapporteur thinks we could further study this issue.
Based on the inputs from companies, rapporteur suggests we agree: 
Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:

a) Alt 1.1: UE could monitor paging DCI/paging;

b) Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping
c) Alt 2: UE could perform random access directly, FFS on whether and what condition/requirement is needed, e.g. is there need that LP-WUS includes UE_ID.
Regarding Alt l.1 above, i.e. monitor paging after waking up by LP-WUS, 3 companies propose RAN2 to study the dynamic PO, which could reduce the paging latency [ZTE?, vivo, Samsung?]. 
But rapporteur thinks the baseline is to monitor the legacy PO. 
Rapporteur Proposal 7: For Alt.1, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO, it is FFS whether/how to introduce dynamic PO, i.e. the first PO after UE wakes up from ultra-deep-sleep, consider the below solutions captured in TR: FFS  study any potential impact, e.g. impact on CN, CN impact should be minimized.
· Option 1: Introducing new PO configuration
· Option 2: Legacy PO for any UE
· Others?
F2F offline discussion:
· LG: dynamic PO for option 1 may impact CN. Prefer option 2. It is better to capture the impact on CN for option 1. 
· VDF: any potential impacts e.g. on CN should be studied, and we should minimize the CN impact. QC agree. 
· QC: dynamic PO could be rule out. Question the benefit for it. 
· Lenovo: Any motivation for this dynamic PO.
Conclusion: remove the dynamic PO part, and keep it open. It is up to companies to propose in companies’ contribution. 

Updated rapporteur proposals:

Updated Proposal 7: For Alt.1 above, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO. 
Discussion point 4) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated proposal 7 after F2F offline discussion. 
	Company’s name
	Comments, if any

	SONY
	OK to go for legacy behaivour for MR.

	
	

	
	

	
	

	
	

	
	


Summary:

All companies agree with the updated Proposal 7,  hence it should be agreed. 
Proposal 7: For Alt.1 above, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO. 
Regarding subgrouping methods for LP-WUS, 4 companies propose to reuse the legacy UE subgrouping for PEI [Huawei, NEC, vivo, Xiaomi]. While some companies think it should be based on RAN1 conclusion on payload of LP-WUS.
Rapporteur Proposal 8-1: Subgrouping methods for LP-WUS (if supported) include CN assigned and/or UE_ID based subgrouping, which are similar to the PEI subgrouping methods. Details determined during WI phase. 
Rapporteur Proposal 8-2: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.
F2F offline discussion:
No comments.
Discussion point 5) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 8-1 and 8-2 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Futurewei
	We want to be cautious about using subgrouping on LP-WUS. Except for common purposes, most LP-WUS are sent for dedicated purpose (i.e., for waking up one UE), and hence should be unicasted. Subgrouping on unicast LP-WUS will result in unacceptable rate of false alarm on LP-WUS. The penalty here is far more severe than PEI false alarm. In case of PEI false alarm, the MR merely extends its active time after it is already on for detecting the PEI. In the event of LP-WUS fals alarm, the MR will be powered on for nothing. Repeated power-on and power-down of MR will be detrimental to the battery life of the UE, which is supposed to be very sensitive to power consumption to use LP-WUS in the first place.  

	OPPO
	Maybe we first state that supporting subgrouping in LP-WUS is beneficial for UE’s power saving and then capture the possible subgrouping options.

	Nokia
	Agree with OPPO, maybe we can capture that RAN2 assumes that subgrouping is supported and options FFS

	Ericsson
	No need to capture any details regarding the discussion on subgrouping assuming that this is mainly studied by RAN1. In RAN2 we can capture some aspects such as UE energy consumption, false alarms, paging procedure.

	SONY
	Agree with both proposals

	Nordic
	We should not only consider the subgrouping as pointed out by Futurewei. What actually can be achieved heavily depend on the amount of bits the LP-WUS can eventually carry. 


Summary: 
6 companies provied their views on the  proposal 8-1 and 8-2 and 5 companies have some concerns.
· 2 companies think we should first agree that the subgrouping in LP-WUS is supported and benefical for power saving.

· 2 companies think the subgrouping in LP-WUS will result the false alarm.

· 1 company thinks no need to capture the details regarding the subgrouping, and it should studied by RAN1.
Rapporteur wants to clarify that we have agreed that the subgrouping for LP-WUS is beneficial for false alarm in last meeting, and we think the subgrouping method depends on RAN2 and should be discussed in RAN2. Hence we had better make more progress in this meetimg. 

Proposal 8-1: RAN2 consider the subgrouping methods for LP-WUS (if supported) includes the CN assigned and/or UE_ID based subgrouping, which are similar to the PEI subgrouping methods. Details determined during WI phase. 
Proposal 8-2: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.
Regarding continuous/duty-cycle monitoring for LP-WUS [Ericsson, Sony], rapporteur thinks it is highly depends on RAN1 design. RAN2 could focus on the high layer impacts.
Rapporteur Proposal 9: FFS details on the high layer impacts on continuous/duty-cycle monitoring for LP-WUS.
F2F offline discussion:
· SONY: these approach may impact RAN2 configuration. We should capture this in TR. But work the details in WI phase.
Conclusion: update the proposal to mention the RAN2 impacts. 
Updated rapporteur proposals:

Updated Proposal 9: The high layer impacts on continuous/duty-cycle monitoring for LP-WUS includes RAN2 configuration.
Discussion point 6) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 9 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Qualcomm
	We think the proposal is correct but are not sure what value it brings to the SI TR.

	Huawei, HiSilicon
	Agree withi QC.

	Nokia
	Agree with Qualcomm

	CATT
	It is not clear to us what the RAN2 impact could be, except configuration. We would prefer that this remains transparent to L2. If something would be captured in the TR, we could express this preference.

	Ericsson
	No need to capture anything for now unless we agree on a list of items that may have impact from RAN2 standpoint.

	Sony
	No furter comment at this stage. But may require RAN1 input.


Summary:

6 companies provied their views on the  proposal 9, they think the proposal 9 has no impact in RAN 2 or SI TR, hence the agreement is not needed.

Rapporteur thinks some companies want to study the impact on continuous/duty-cycle monitoring for LP-WUS. Let’s keep this in mind, and not agree anything by now.
3.3. Network awareness of LP-WUS monitoring
	to what extent Network need/may have knowledge whether UE monitors LR or MR


Some companies (during online discussion) propose that LP-WUS could be enabled/disabled by network, while some companies think it could be enabled/disabled explicitly by LP-WUS configurations. Rapporteur thinks according to the similar logic for other features, implicit enable/disable should be supported by default, while RAN2 could also discuss the explicit indication for enable/disable. 

Rapporteur Proposal 10: LP-WUS could be enabled/disabled by network implicitly by LP-WUS related configuration or explicitly. 
F2F offline discussion:
· Lenovo: Explicit indication is also possible. Suggest to FFS on this part. 
· ZTE agree with Lenovo.

· VDF: if LP-WUS configuration is configured, then, UE could use LP-WUS. Otherwise, UE cannot use LP-WUS. 
· Many companies think this is same as the proposal in section 3.1. it is duplicated with the proposal there.
· ZTE: They are different.
Conclusion: keep explicit indication part as FFS. 
Updated rapporteur proposals:

Updated Proposal 10: LP-WUS functionality could be enabled/disabled by network implicitly by LP-WUS related configuration, FFS or by explicit indication. 
Discussion point 7) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated proposal 10 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Xiaomi
	I remembered this has been deleted yesterday offline?

People think its is similar as 3.1.

	Lenovo
	We are okay with the updated P10 here but I think it’s a bit confusing to have this in the Network Awareness section, is this implicit indication by the network related to the network being aware of  LP-WUS monitoring or is the indication specifically to enable LP-WUS monitoring?

	Qualcomm
	We think this proposal overlaps with Proposal 1/2.

	Nokia
	We are ok with the intention

	Ericsson
	TBD

	Samsung
	Same view as QC, can be removed as it conveys same meaning as P1,2

	Vodafone
	I am also not sure what is the difference to proposal ½

	Sony
	Not clear what implicitly would refer to?


Summary:

As companies think this is overlapped with P1 and P2, let’s keep it open, and let companies to propose in individual contribution. 
Regarding whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not, companies have split views:
For idle UE, 
· No: OPPO, Xiaomi, CATT, Samsung, ZTE, vivo
· Yes: Lenovo, NEC
· FFS: Huawei, Nokia
For inactive UE,
· No: OPPO, Xiaomi, CATT, Samsung, ZTE, vivo
· Yes: Lenovo, NEC, Continental Automotive, Huawei
· FFS: Nokia
Rapporteur suggests to capture the below pros/cons in the TR for both side. 
Rapporteur Proposal 11: Capture the below pros/cons in the TR on whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not. Details to be updated during TR drafting. 
	
	Network knows whether UE monitors LR or MR
	Network does not know whether UE monitors LR or MR

	Pros
	Reduce Uu resource consumption:
NW only sends LP-WUS before PO when the target UE is monitors LP-WUS;
Lower false alarm rate:
When LP-WUS is not sent, the other UE monitoring LP-WUS, which is in the same group with the target paging UE, will not be waken up as a result of false alarm
	Since the UE needs not to inform the NW whether its MR is monitoring or not, the 
signalling overhead, Uu resource consumption, UE power consumption caused by MR state report does not exist.


	Cons
	More signalling overhead:
UE needs to inform the NW when it starts/stops monitoring with MR.
Uu resource consumption caused by more signalling overhead
More UE power consumption caused by more signalling overhead
	More Uu resource consumption：NW always send LP-WUS signal given it always assume the target UE is monitoring the LP-WUS.
More alarm rate of LP-WUS: in case the target UE is not monitoring LP-WUS, the other UE(monitoring the same LP-WUS as the target UE) will be waken up.


F2F offline discussion:
No comments on P11. 

Discussion point 8) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 11 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Huawei, HiSilicon
	Some update on the wording for Pros of “Network knows whether UE monitors LR or MR”:

Reduce Uu resource consumption:
NW only sends LP-WUS before PO when the target UE is monitors LP-WUS; (there are several options in Proposal 6, if UE direct performs RACH, maybe we don’t need to restrict “before PO”)

Lower false alarmwake-up rate:
When LP-WUS is not sent, the other UE monitoring LP-WUS, which is in the same group with the target paging UE, will not be waken up as a result of false alarmwake-up (in RAN2, false wake-up is used if we talks about false paging due to multiple UEs in a group, false alarm is used for the case that NW does not send LP-WUS but the UE considers it detects LP-WUS.)

	Ericsson
	TBD

	
	

	
	

	
	

	
	


Summary:

1 company provides some wording suggestion. Since most companies doesn’t have concerns, we could agree the proposal 11 with the change from Huawei.
Proposal 11: Capture the below pros/cons in the TR on whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not. Details to be updated during TR drafting. 

	
	Network knows whether UE monitors LR or MR
	Network does not know whether UE monitors LR or MR

	Pros
	Reduce Uu resource consumption:
NW only sends LP-WUS when the target UE is monitors LP-WUS;
Lower false wake-up rate:
When LP-WUS is not sent, the other UE monitoring LP-WUS, which is in the same group with the target paging UE, will not be waken up as a result of false wake up.
	Since the UE needs not to inform the NW whether its MR is monitoring or not, the 
signalling overhead, Uu resource consumption, UE power consumption caused by MR state report does not exist.


	Cons
	More signalling overhead:
UE needs to inform the NW when it starts/stops monitoring with MR.
Uu resource consumption caused by more signalling overhead.

More UE power consumption caused by more signalling overhead.
	More Uu resource consumption：NW always send LP-WUS signal given it always assume the target UE is monitoring the LP-WUS.
More alarm rate of LP-WUS: in case the target UE is not monitoring LP-WUS, the other UE(monitoring the same LP-WUS as the target UE) will be waken up.


Rapporteur Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, there is no need for the network to be aware of whether the UE is monitoring LP-WUS or not.
Rapporteur Proposal 13: For UE in RRC_IDLE/RRC_INACTIVE state, there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.
F2F offline discussion:
· Sony: NW should be aware the reachablility of UE in ultra-deep sleep. Chair: That is true, but that part is another discussion. 
· VDF: it is better to leave this open by now. 
· QC: no need to make the decision by now. LP-SS has smaller coverage than PDCCH, then, NW needs to know whether UE is using LP-WUS. But details is TBD.
Conclusion: Keep it as FFS. 
Updated rapporteur proposals:

Updated Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, FFS on whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.
Discussion point 9) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated rapporteur proposal 12 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	
	

	
	

	
	

	
	

	
	


Summary:

Since most companies doesn’t have concerns, rappoertur suggests we agree with the proposal 12.
Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, FFS on whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.

3.4. RRM and mobility
	Potential impacts to higher layer TSes to support mobility in (ultra-)deepsleep mode (camping, RRM, cell reselection?)


Regarding serving cell RRM measurement, 4 companies [Apple, Nokia, Xiaomi, vivo] propose to study/support RRM relaxation on MR for serving cell measurement. 
Rapporte Proposal 14: In ultra-deep-sleep, RRM measurement on serving cell on MR is relaxed. FFS on the details, e.g. how to relax, in which condition. 
F2F offline discussion:
· Nokia: fine with this. 
· LG: Agree. How about neighboring cell.

· VDF: In ultra-deep sleep, it should be no RRM measurement on MR?
· Chair: up to discussion, either relaxed or no. 

· QC: is there serving cell measurement relaxation by now?
· Chair: No. Early release only support neighboring cell measurement relaxation. 
· Xx: suggest to include neighboring cell as well. 

Conclusion: update the proposal by adding neighboring cell measurement relaxation. 
Updated rapporteur proposals:

Updated Proposal 14: In ultra-deep-sleep, RRM measurement on serving cell and neighboring cell on MR is relaxed. FFS on the details, e.g. how to relax, in which condition. 

Discussion point 10) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated rapporteur proposal 14 after F2F offline discussion. 
	Company’s name
	Comments, if any

	OPPO
	Maybe better  to clarify that “no measurement at all” is also part of “relaxed measurement”.

	Ericsson
	TBD

	Samsung 
	Suggest a rewording to add that this relaxed measurement is possible only when LR supports the RRM measurement.
In ultra-deep-sleep, RRM measurement on serving cell and neighboring cell on MR is relaxed, if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition. 

	Vodafone
	I feel the benefit to perform relaxed serving cell measurements in MR if serving cell measurements are performed at the same time on LP-WUR are not clear. 

I guess, the LP-WUR already performs a king of relaxed serving cell measurements. I would rather propose:

“If MR is In ultra-deep-sleep, the RRM measurement on serving cell are performed by LP_WUR. 

MR may perform relaxed measurements on neighbour cell.  FFS on the details, e.g. how to relax, in which condition.”

I am not sure, if it is agreed, that MR is/can be in ultra-deep-sleep once performing neighbour cell measurements



	SONY
	It is not clear to us what “measurement on serving cell and neighbouring cell on MR is relaxed” means. We would assume that the MR would not do measurements during LP-WUS monitoring and the LR would do measurements. Does “MR does not measure; LR measures” count as MR measurement relaxation?


Summary:

5 companies provide inputs and have concern/suggestions on the proposal 14.
· 2 companies wants to clarify that “no measurement at all” is also part of “relaxed measurement”, i.e. MR doesn’t perform measurement when in ultra-deep sleep. Rapporteur thinks the “relaxed measurement” is from RAN1, and the exact defination should be up to RAN1.
· 1 company wants to add a condition that “if RRM measurement on LR is feasible/supporte” when MR performs relaxed measurement. Rapporteur couldn’t determine whether the condition is correct when relaxed nerighbour cell on MR, since even if LR doesn’t perform RRM measurement, the RRM measurement for neighbour cell on MR could be relaxed if the legacy relaxed criteria is met, hence rapporteur suggest we don’t add any condition.
· 1 company thinks the benefit of performing relaxed RRM measurement for serving cell on MR when in ultra-deep sleep state is not clear. Rapporteur thinks the benefit could be evaluated by RAN1. 
Based on the inputs, rapporteur thinks we could  agree with the proposal 14, and add the no measurment issue.
Proposal 14-1: In ultra-deep-sleep, RRM measurement on serving cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition,. 

Proposal 14-2: In ultra-deep-sleep, RRM measurement on neighboring cell via MR is relaxed (may include no measurement). FFS on the details, e.g. how to relax, in which condition,.
2 companies [CATT, vivo] propose to wait for more inputs from RAN1 on the RRM mesaurmene on neighboring cells via LR, while 1 company [Apple] proposes no neighbor measurement on MR when serving cell measurement on LP-WUR is enabled. 
Rapporteur thinks the need for neighboring cell measurement could be discussed in RAN2, while the feasibility and detailed messurement shoud be discussed in RAN1/4. 
Rapporteur Proposal 15: Whether/How RAN2 should discuss the RRM measurement for neighboring cell by LR as well as corresponding cell (re-)selection.
F2F offline discussion:
· SONY: important to study this in RAN2. 
Conclusion: FFS on this. 
Updated rapporteur proposals:

Updated Proposal 15: FFS on the RRM measurement for neighboring cell by LR as well as corresponding cell (re-)selection.
Discussion point 11) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated rapporteur proposal 15 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	Vodafone
	Not totally against to study, but I think we can not place all possible functions on LP-WUR and we also need to consider that sensitivity level of this LP_WUR is different that the MR, but e.g. Reselections should work in a precise way and we should avoid e.g. ping poing between cells, especially if those cells belong to different RAN or TA areas

	SONY
	Support. This is an issue that requires further study during this study item.

	
	

	
	

	
	


Summary:

2 companies have concern/suggestions on the proposal 15. Among of them, 1 company thinks we cann’t place all possible functions on LP-WUS. Rapporteur agrees with it, while there are some companies has intrest om RRM measurement for neighbour cell by LR. Hence we had better not to exclude it and agree to further study the RRM measurement for neighbour cell by LR.
Proposal 15: FFS on the RRM measurement for neighboring cell by LR as well as corresponding cell (re-) selection.

2 companies [QC, ZTE] propose RAN1/4/2 should study/consider the feasibility of mapping RRM measurement via LR to the scale of legacy measurement via MR. 
Rapporteur thinks this should be RAN1/4 work on whether/how to define the scale mapping between RRM measurement via LR and legacy measurement via MR.
Rapporteur Proposal 16: Wait RAN1/4 to decide/study the feasibility and how to define the scale mapping between RRM measurement via LR and legacy measurement via MR.
F2F offline discussion:
No comment.
Discussion point 12) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 16 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	SONY
	We find this proposal unclear. Is this proposal about applying a scaling factor to a measurement taken by LR to create an estimate of the MR measurement?

E.g. if LR RSRP measurement is XLR dBm, equivalent LR measurement is XLR + SF (where SF is the scaling factor).

It would seem that some scaling would be required to account for the difference in noise figures and numbers of antennas between LR and MR

	
	

	
	

	
	

	
	


Summary:

2 companies have concern/suggestions on the proposal 16. Among of them, 1 company thinks the proposal is unclear. Since there is no concerns from most companies, rapporteur suggests that we follow the majority and agree it.

Proposal 16: Wait RAN1/4 to decide/study the feasibility and how to define the scale mapping between RRM measurement via LR and legacy measurement via MR.
1 company [Eircsson] thinks as an alternative to using the main receiver or LP-SS, study RRM measurements by LP-WUR using existing OFDMA based signals (SSB).

Rapporteur thinks this is being discussed in RAN1. Let’s check RAN1’s progress. 
F2F offline discussion:
· Companies agree to wait for RAN1. 

3.5. UE level of readiness to use MR when in (ultra-)deep-sleep
	UE level of readiness to use MR when in (ultra-)deepsleep (possibly: consequences of being out of MR coverage, consequences of not maintaining SI for access etc)


In RAN2#122 meeting, RAN2 has agreed:

	· RAN2 expect that different coverage LR/MR may have RAN2 impact, e.g. UE need to stop using LP WUS when moving out of LR coverage, other aspects FFS. What to cover (if anything) in TS 38.304 is FFS.


When moving out of coverage, the UE need to wake up and stop using LP-WUS. The determination of out of coverage could be based on the exit condition defined above. While the threshold could be configured related to the coverage of LP-WUS. 
Rapporteur Proposal 17: The threshold of entry/exit condition(s) of using LP-WUS is related to the coverage of LP-WUS.
F2F offline discussion:
· HW: Too details for SI discussion. 
· SONY: This proposal is same as P5. No need to mention coverage in TR on exit condition. If the criteria defined in P5 is lower than a threshold, it means out of coverage of LP-WUS.
Conclusion: it is duplicated with other proposal. Remove it. 
1 company proposes that UE should maintain valid SI during ultra-deep sleep, which would reduce the paging latency when waking up. 

Rapporteur Proposal 18: UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  
F2F offline discussion:
· QC: Agree with intention. But this is more about WI discussion.
· Lenovo: agree with QC.
Conclusion: Postpone the discussion in WI phase. 

Updated rapporteur proposals:

Updated Proposal 18: Postpone the discussion on UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  
Discussion point 13) Companies are invited to provide your views on whether there is any concern/suggestions on the above updated rapporteur proposal 18 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	SONY
	No further comment at this stage, but maybe clarify if we mean postpone to workitem phase.

	
	

	
	

	
	

	
	


Summary:

2 companies have concern/suggestions on the proposal 18. Among of them, 1 company suggests we postpone it to WI. Since there is no concerns from most companies, rapporteur suggests that we follow the majority and agree it.

Proposal 18: Postpone the discussion on UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  
3.6. Use cases of LP-WUS beyond pure paging
Regarding what information can be considered to be delivered via LP-WUS in addition to paging information, 3 companies [Huawei, NEC, vivo] propose to discuss whether/how to indicate the notification of ETWS/CMAS or SI change notification or TAC/RNAC update or cell ID in LP-WUS. 
Rapporteur thinks it depends on whether the payload design in RAN1 is large enough (in addition to UE subgrouping informatoin). But from RAN2 point of view, we could discuss/conclude it is benefitial on what or in which case if the notification of ETWS/CMAS or SI change notification or TAC/RNAC update or cell ID is included in LP-WUS. 
Besides, Rapporteur thinks the legacy procedure for SI change or ETWS/CMAS notification works well by default. 
Rapporteur Proposal 19: Network could wake up UE by LP-WUS from ultra-deep sleep whenever there is SI change or ETWS/CMAS information, and UE will monitor SI change notification and ETWS/CMAS notification as legacy. 
Rapporteur Proposal 20: Capture the below pros and cons in the TR on including the notification of ETWS/CMAS or SI change in LP-WUS:

· Pros: Reduce the latency for reception, especially for ETWS/CMAS, and more power saving gain due to no need to receive short message. 
· Cons: More payload in LP-WUS.
F2F offline discussion:
· HW: on P19, it is related to whether UE needs to maintain valid SI.
· Chair: Yes. But it is up to network to whether wake up the UE in case SI change or ETWS/CMAS. We should use the legacy mechanism to make it workable first.
No comments on P20. 
Discussion point 14) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 19 and 20 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	
	

	
	

	
	

	
	

	
	


Summary:

1 company has concern/suggestions on the proposal 18. Since there is no concerns from most companies, rapporteur suggests that we follow the majority and agree it.

Proposal 19: Network could wake up UE by LP-WUS from ultra-deep sleep whenever there is SI change or ETWS/CMAS information, and UE will monitor SI change notification and ETWS/CMAS notification as legacy. 

Proposal 20: Capture the below pros and cons in the TR on including the notification of ETWS/CMAS or SI change in LP-WUS:

· Pros: Reduce the latency for reception, especially for ETWS/CMAS, and more power saving gain due to no need to receive short message. 

· Cons: More payload in LP-WUS.

Rapporteur Proposal 21: RAN2 assumes that including the notification of ETWS/CMAS or SI change in LP-WUS is benefitial for the latency of waking up from ultra-deep sleep. It depends on the payload of LP-WUS designed by RAN1 in addition to UE subgrouping. 
F2F offline discussion:
· QC: This is WI phase discussion. If UE requires to receive ETWS/CMAS by LP-WUS, it may be late. 
· Chair: Some companies have such proposals to study this. It is better to study first. 
· VDF: This proposal may make the design more complex. 
· QC: some companies donot agree include ETWS/CMAS in LP-WUS. May be we could try the porosal like: ETWS/CMAS for UE capable of it should not be included in LP-WUS.
· SONY: Not agree. And think this should be discussed. For example, latency could be studied.
· Futurewei: UEID should be very limited due to limited payload.
· Chair: But these information is common for all UE. 

· Futurewei: Besides, the indication bit for SI change/ETWS/CMAS in LP-WUS could be wrong, which may cause some problem. 
Rapporteur: let’s continue the discussion on this proposal. 
Updated rapporteur proposals:

Updated Proposal 21: RAN2 assumes that including the notification of ETWS/CMAS or SI change in LP-WUS is benefitial for the latency of waking up from ultra-deep sleep. It depends on the payload of LP-WUS designed by RAN1 in addition to UE subgrouping. 

Discussion point 15) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 21 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	SONY
	We should continue study the information content of LP-WUS.

Can we change “benefitial” -> “beneficial”?

	
	

	
	

	
	

	
	


Summary:

2 companies have concern/suggestions on the proposal 21. Among of them, 1 company proposes we continue study the content of LP-WUS. Since there is no concerns from most companies, rapporteur suggests that we follow the majority and agree it.

Proposal 21: RAN2 assumes that including the notification of ETWS/CMAS or SI change in LP-WUS is beneficial for the latency of waking up from ultra-deep sleep. It depends on the payload of LP-WUS designed by RAN1 in addition to UE subgrouping.
Rapporteur Proposal 22: RAN2 assumes that including RNAC/TAC/cell information in LP-WUS is benefitial for the mobility (it is related to neighobirng cell measurement, which is FFS) based on LP-SS. It depends on the payload of LP-WUS designed by RAN1 in addition to UE subgrouping.
F2F offline discussion:
· QC: change LP-WUS to LP-SS. 
· SONY: support QC. Chair: OK.
· HW: depends on whether UE can stay LR when cell change. 

· Apple: mobility is also related neighboring cell measurement, and which is FFS. So, we should keep it as FFS by now. 
· LG: whether RAN2 is ready for this?
Conclusion: update the proposal as: the discussion on whether including RNAC/TAC/cell information in LP-WUS depends on the discussion on functionality for mobility (it is related to neighobirng cell measurement, which is FFS)

Updated rapporteur proposals:

Updated Proposal 22: The discussion on whether including RNAC/TAC/cell information in LP-WUS depends on the discussion on functionality for mobility (it is related to neighobirng cell measurement, which is FFS)
Discussion point 16) Companies are invited to provide your views on whether there is any concern/suggestions on the above rapporteur proposal 22 after F2F offline discussion. 
	Company’s name
	Comments, if any

	Ericsson
	TBD

	Vodafone
	At least from the size perspective, the inclusion of RNAC/TAC (3 octets) might have an impact on the coverage. 

	SONY
	No further comment at this stage, but can we change “neighobirng” to “neighbouring

	Nordic
	We should wait until we know how much information bits there will be available to carry envisioned information.

	
	

	
	


Summary:

4 companies have concern/suggestions on the proposal 21. Among of them, 1 company thinks the inclusion of RNAC/TAC might have an impact on the coverage, 1 company want to discuss it ultil we know the available bits in LP-WUS. Since there is no concerns from most companies, rapporteur suggests that we follow the majority and agree it.

Proposal 22: The discussion on whether including RNAC/TAC/cell information in LP-WUS depends on the discussion on functionality for mobility (it is related to neighbouring cell measurement, which is FFS)
4. Conclusion

This contribution is the report of at-meeting offline discussion: Offline 026 with the following proposals:
Proposal 1. Entry/exit condition(s) of using LP-WUS is configured in SIB. 

Proposal 2: FFS via RRC dedicated signaling, e.g. by RRC release.

Proposal 3: Entry condition(s) of using LP-WUS include at least good serving cell quality, e.g. the serving cell quality measurement on LR and/or serving cell quality measurement on MR is better than configured threshold(s) in SIB. Other condition(s) is not precluded/FFS.  

Proposal 4: UE stops using LP-WUS when exit condition(s) configured in SIB is fulfilled. The exit condition(s) includes at least out of coverage of LP signaling, e.g. the serving cell quality measured by LR is less than the configured threshold in SIB, FFS on measurement on MR.
Proposal 5: FFS the serving cell quality measurement on LR is based on LP-SS and/or SSB (pending RAN1 dicision). 
Proposal 6: After waking up by a LP-WUS, capture the below solutions in the TR:

a) Alt 1.1: UE could monitor paging DCI/paging;

b) Alt 1.2: UE could monitor PEI, if configured and supported; FFS details on using LP-WUS and PEI together, e.g. subgrouping

c) Alt 2: UE could perform random access directly, FFS on whether and what condition/requirement is needed, e.g. is there need that LP-WUS includes UE_ID.

Proposal 7: For Alt.1 above, after waking up by a LP-WUS, RAN2 assumes the baseline is the UE monitors the legacy PO. 
Proposal 8-1: RAN2 consider the subgrouping methods for LP-WUS (if supported) includes the CN assigned and/or UE_ID based subgrouping, which are similar to the PEI subgrouping methods. Details determined during WI phase. 
Proposal 8-2: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.
Proposal 11: Capture the below pros/cons in the TR on whether there is necessarity for the network to be aware of whether an idle/inactive UE is monitoring LP-WUS or not. Details to be updated during TR drafting. 

	
	Network knows whether UE monitors LR or MR
	Network does not know whether UE monitors LR or MR

	Pros
	Reduce Uu resource consumption:
NW only sends LP-WUS when the target UE is monitors LP-WUS;
Lower false wake-up rate:
When LP-WUS is not sent, the other UE monitoring LP-WUS, which is in the same group with the target paging UE, will not be waken up as a result of false wake up.
	Since the UE needs not to inform the NW whether its MR is monitoring or not, the 
signalling overhead, Uu resource consumption, UE power consumption caused by MR state report does not exist.


	Cons
	More signalling overhead:
UE needs to inform the NW when it starts/stops monitoring with MR.
Uu resource consumption caused by more signalling overhead.

More UE power consumption caused by more signalling overhead.
	More Uu resource consumption：NW always send LP-WUS signal given it always assume the target UE is monitoring the LP-WUS.
More alarm rate of LP-WUS: in case the target UE is not monitoring LP-WUS, the other UE(monitoring the same LP-WUS as the target UE) will be waken up.


Proposal 12: For UE in RRC_IDLE/RRC_INACTIVE state, FFS on whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.

Proposal 14-1: In ultra-deep-sleep, RRM measurement on serving cell via MR is relaxed (may include no measurement) if RRM measurement on LR is feasible/supported. FFS on the details, e.g. how to relax, in which condition,. 

Proposal 14-2: In ultra-deep-sleep, RRM measurement on neighboring cell via MR is relaxed (may include no measurement). FFS on the details, e.g. how to relax, in which condition,.
Proposal 15: FFS on the RRM measurement for neighboring cell by LR as well as corresponding cell (re-) selection.

Proposal 16: Wait RAN1/4 to decide/study the feasibility and how to define the scale mapping between RRM measurement via LR and legacy measurement via MR.
Proposal 18: Postpone the discussion on UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.  
Proposal 19: Network could wake up UE by LP-WUS from ultra-deep sleep whenever there is SI change or ETWS/CMAS information, and UE will monitor SI change notification and ETWS/CMAS notification as legacy. 

Proposal 20: Capture the below pros and cons in the TR on including the notification of ETWS/CMAS or SI change in LP-WUS:

· Pros: Reduce the latency for reception, especially for ETWS/CMAS, and more power saving gain due to no need to receive short message. 

· Cons: More payload in LP-WUS.

Proposal 21: RAN2 assumes that including the notification of ETWS/CMAS or SI change in LP-WUS is beneficial for the latency of waking up from ultra-deep sleep. It depends on the payload of LP-WUS designed by RAN1 in addition to UE subgrouping.
Proposal 22: The discussion on whether including RNAC/TAC/cell information in LP-WUS depends on the discussion on functionality for mobility (it is related to neighobouring cell measurement, which is FFS)
