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1. Introduction
This report provides a report of the following offline discussion: 
[AT124][505][LPWUS] Update of TR 38.869 for LP-WUS WUR (vivo)
	Scope: Capture agreements, address remaining editors notes, include a recommendaition. 
	Intended outcome: agreeable
	Deadline: CB Thu 
2. Discussion
2.1. TR conclusion
According to the study and agreements in RAN2 meetings, rapporteur suggests to capture the below conclusion in the TR: 
---------------------------------------------------------------------Start of TP-------------------------------------------------------------
In conclusion of the study, the following high layer aspects are recommended:
For RRC_IDLE/INACTIVE mode:
· [bookmark: OLE_LINK62]RAN2 has studied the procedure where MR configures LR for LP-WUS monitoring and concluded that LP-WUS to control paging/PEI monitoring with no UE reporting of WUS coverage status or change is feasible. Details are to be decided in WI phase.
· RAN2 has studied and concluded at least theto support subgrouping methods for LP-WUS, including CN assigned and/or UE_ID based subgrouping, which depends on the payload of LP-WUS. 
· RAN2 has studied the entry and/ exit condition of using LP-WUS, and concluded the condition(s) could be based on the measurement on at least serving cell quality using LR and/or MR.
	Offline discussion:
Johan: we donot know the L1 design. We should mention the desire to not impact CN or minimize. 
VDF: suggest to conclude subgroup is supported. 
CATT: we only discussed the legacy methods are feasible, but not concluded the subgroup is supported or not.
Ericsson Xiaomi CATT are fine to remove subgroup methods part. 
HW wants to confirm that only one UE in subgroup is also in the above conclusion. Rapp: it is a special case for subgroup, and could be discussed in WI. 
Lenovo: we concluded the subgroup is feasible. But we havenot concluded to support subgroup. 
SONY: if we donot have subgroup, how to do it for LP-WUS in idle. We need subgrouping. 
Xiaomi: wants confirm that other condition could be discussed for LP-WUS using, e.g. based on UL data tx. Rapp: Yes. But it could be discussed in WI. But it may not be the entry/exit condition. 

· Conclusion: agree with the update wording below.

· RAN2 has studied the procedure where network configures LR for LP-WUS monitoring and concluded that LP-WUS to control paging/PEI monitoring with no UE reporting of WUS coverage status or change is feasible. Details are to be decided in WI phase.
· RAN2 has studied and concluded to support subgrouping for LP-WUS, detailed design depends on the payload of LP-WUS. 
· RAN2 has studied the entry and exit condition of using LP-WUS, and concluded the condition(s) could be at least based on the measurement on at least serving cell quality using LR and/or MR.




· [RAN2 has studied and concluded the enable/disable of LP-WUS could be based on UE capability, LP-WUS configuration, LP-WUS being enabled in the cell (indicated via system information broadcast, and cell (re-)selection).] [Discuss whether it would be concluded or keep it open in SI]
	Offline discussion:
HW and Lenovo want to remove it and further discuss this during WI. 
ZTE thinks we could discuss this on dedicated signaling during WI. 
OPPO: thinks this is related to idle/inactive mode. 
VDF: “based on the capability” is not for idle. 
ZTE: even for idle mode, this could be based on the dedicated signaling e.g. RRCRelease message. 
SONY: we need to conclude something during SI.  
Johan: For connected  mode feature, we discuss SI/dedicated signaling configuration. For idle mode feature, we could discuss CN enable/disable, but we have not discussed it in SI. This could be discussed during WI. No need to cover this in the scope. 
 Lenovo ZTE OPPO CATT prefer to keep it. 

· Conclusion: agree with the update wording below.
	RAN2 has studied LP-WUS configuration, at least via system information broadcast. Further wording during TR draft.



· RAN2 has studied and concluded the feasibility for MR RRM measurement relaxation (including no measurement) for serving cell and neighboring cell [Discuss whether/how to add restriction/conditions, e.g. if RRM measurement on LR is feasible/supported from agreements]. Details are to be decided in WI. 
	Offline discussion:
· CATT thinks there should be some relationship with LR measurement. Otherwise, we redesign the RRM measurement.  RRM measurement could be offloaded via LR measurement. Prefer to add: when LR is used. 
· VDF also agree with CATT. Relaxation has reason that LR is implemented. We already have neighboring cell relaxation. Thus, relaxation on serving cell measurement is more important. 
· Vivo agree offload would be helpful. But it is not the only condition. Thus, suggest to add “at lease”.
· CATT is not against to discuss the condition for relaxation in WI. But still think offload from LR is needed. 
· Johan: we have not done the feasibility for neighboring cell measurement on LR. Cell reselection should be only based on MR measurement. It is still possible to do relaxation on neighboring cell.

Rapporteur suggests to discuss the below alternatives based on the comments above:
· Alt 1: RAN2 has studied and concluded the feasibility for MR RRM measurement relaxation (including no measurement) for serving cell and neighboring cell at least when LR is used. Details are to be decided in WI.
· Alt 2: RAN2 has studied and concluded the feasibility for MR RRM measurement relaxation (including no measurement) for serving cell and neighboring cell at least if RRM measurement on LR is feasible/supported. Details are to be decided in WI.
· Alt 3: RAN2 has studied and concluded the feasibility for MR RRM measurement relaxation (including no measurement) for serving cell and neighboring cell. Details are to be decided in WI.

Further discussion:
CATT ZTE: prefer alt 2.
Vivo: for option 2, we should mention LR “for serving cell”. 
QC: there is no tech. between them. Prefer to leave this to WI.
OPPO: alt 2 could be fine. 
OPPO: neighboring cell relaxation should be based on neighboring cell measurement. Rapp: based on the discussion in SI, it could be based on serving cell measurement as legacy.  
SONY: LR measurement and MR measurement relaxation are totally decoupled. When LR measurement on serving cell is good enough, serving cell measurement could be off/relaxed. Based on serving cell measurement to relax neighboring cell is the legacy behavour.  
Ericsson: confirm neighboring cell measurement on LR is not feasible, right? 
Vivo: Yes. Not feasible for neighboring cell measurement has been confirmed in RAN1. 

· Conclusion: We go alt2 in TR conclusion
RAN2 has studied and concluded the feasibility for MR RRM measurement relaxation (including no measurement) for serving cell and neighboring cell at least if RRM measurement on LR for serving cell is feasible/supported. Details are to be decided in WI. 



 For RRC_CONNECTED mode
· RAN2 has studied the procedure where MR configures LR for LP-WUS monitoring, and concluded the feasibility for LP-WUS to control PDCCH monitoring by MR  with / without C-DRX [, where it is observed that it may be beneficial to configure WUR parameters (if introduced) separately from C-DRX parameters, e.g. for WUR inactivity timer, WUR duty-cycle, WUR time offset, WUR PDCCH monitoring window] [Discuss whether to add this]. Detailed design is to be decided in WI.  
· The use of LP-WUS in RRC_CONNECTED mode should be controlled/configured/activated by network. Detailed design is to be decided in WI.
	Offline discussion:
Nokia prefer to remove the highlighted part. 
No one object. Rapp: then, we remove this highlight part. 
Nokia prefer to control this by NW, but maybe some UE assistance information to NW is helpful for NW control. 
ZTE also agrees with Nokia.
Ericsson: this UE assistance information is too details. 
Nokia: without this, how to provide such NW activation/control. 
Lenovo: may be we could add “aware of UE in coverage of LP-WUS”.
vivo: too much details. NW could control/configure/activate based on CSI report. This “e.g. based on awareness of UE in coverage of LP-WUS” coupled the coverage and the use of LP-WUS, it is not correct. 
ZTE: want to ask if UE MR is in coverage of MR, whether LR-WUS be used?
Vivo: to ZTE’s question, it is up to NW to control this. 
SONY: Exit condition should be based on the coverage.  
CATT: prefer to remove the new sub-bullet added. This details could be discussed in WI. SI conclusion should not be much detail. 
Ericsson: agree with CATT. This makes sense, but we should discuss this details in WI. 
Nokia: Then, suggest to remove the whole bullet. 
ZTE donot agree to remove the whole bullet. 
Vivo also agrees to remove. 
Nokia: if we keep this control bullet, how NW do that is not clear. 
ZTE: OK, let’s discuss the details in WI discussion. 

· Conclusion: remove the highlighted part and remove the new added sub-bullet.
· RAN2 has studied the procedure where network control/configure/activate LR for LP-WUS monitoring, and concluded the feasibility for LP-WUS to control PDCCH monitoring by MR  with / without C-DRX. Detailed design is to be decided in WI.  




Note: Both duty cycled and/or continuous monitoring for LP-WUS could be further discussed in WI phase for RRC_IDLE/INACTIVE and RRC_CONNECTED mode.  
----------------------------------------------------------------------End of TP-------------------------------------------------------------
Email offline comments:
Rapporteur: companies are invited to provide some initial views on the above draft TR:
	Company
	Comments

	Huawei, HiSilicon
	1st yellow-highlighted bullet, we didn’t discuss the details of enable/disable of LP-WUS, can keep it open in SI and remove it from the conclusion part.
2nd yellow-highlighted bullet, OK with the removal.
3rd yellow-highlighted bullet, OK to add conditions, e.g. if RRM measurement on LR.
4th yellow-highlighted bullet, we didn’t have such agreement, i.e. beneficial to configure WUR parameters, prefer to remove this part for RRC_CONNECTED mode.

	Lenovo
	1st point (UE capability based enable/disable of LP-WUS): This has not been discussed in RAN2 and should be kept on in the SI. We would like to remove this text from the TP. 
4th point (Beneficial to configure WUR parameters separately from C-DRX parameters): This has not been concluded in RAN2. We would like to remove this text from the TP. 

	Qualcomm
	We do not think the text in RRC Connected section on WUR parameters should be included, as they were never discussed. 

	LGE
	4th yellow-highlighted bullet (for CONNECTED), we would like to remove the configuration parameters in the TR because we did not discuss it at all.




After offline discussion, the follow conclusion is agreed to include in the TR conclusion:
	For RRC_IDLE/INACTIVE mode:
· RAN2 has studied the procedure where network configures LR for LP-WUS monitoring and concluded that LP-WUS to control paging/PEI monitoring with no UE reporting of WUS coverage status or change is feasible. Details are to be decided in WI phase.
· RAN2 has studied and concluded to support subgrouping for LP-WUS, detailed design depends on the payload of LP-WUS. 
· RAN2 has studied the entry and exit condition of using LP-WUS, and concluded the condition(s) could be at least based on the measurement on at least serving cell quality using LR and/or MR.
· RAN2 has studied LP-WUS configuration, at least via system information broadcast. Further wording during TR draft. 
· RAN2 has studied and concluded the feasibility for RRM measurement relaxation (including no measurement) for serving cell by MR and neighboring cell by MR at least if RRM measurement on LR for serving cell is feasible/supported. Details are to be decided in WI.
For RRC_CONNECTED mode
· RAN2 has studied the procedure where network control/configure/activate LR for LP-WUS monitoring, and concluded the feasibility for LP-WUS to control PDCCH monitoring by MR  with / without C-DRX. Detailed design is to be decided in WI.  
Note: Both duty cycled and/or continuous monitoring for LP-WUS could be further discussed in WI phase for RRC_IDLE/INACTIVE and RRC_CONNECTED mode.  



Proposal 1: RAN2 agree the above TR conclusion for the high layer study on LP-WUS/WUR, and possible wording polish, if any, during post-meeting email discussion.

2.2. How to handle remaining ENs in TR
Editor's Notes: FFS whether there is need for the network to be aware of whether the UE is monitoring LP-WUS or not.
· Rapporteur: already covered. 
Editor's Notes: FFS Alt 2: UE could perform random access directly, FFS on whether and what condition/requirement is needed. R2 assumes that this require that LP-WUS includes UE_ID or equivalent. (Depends on LP-WUS capacity to carry information)
· Rapporteur suggests to have some short discussion on the feasibility for this. 
· Remove it, if it cannot be concluded. Or,
· include it, if no companies have strong concern. 
Rapporteur: companies are invited to provide some initial views if you have strong desire or strong concern on this:
	Company
	Comments

	Huawei, HiSilicon
	We prefer to include it by just removing the word ‘Editor's Notes’ and keeping the ‘FFS Alt 2: …’, since this is one of the solutions discussed during the SI, it would be good to keep it. The FFS is kept due to dependency of LP-WUS capacity to be decided by RAN1, this solution can be further evaluated during WI after RAN1 makes progress on payload of LP-WUS.

	Qualcomm
	We do not support the option of direct RACH. But since companies have agreed to keep it as one of the options in the TR, we think it is fine to keep it as FFS or to be studied in the WI.



	Offline discussion:
Johan: For simple, we should remove all EN in TR, as as minimum is to remove all of them. For this one, whether anyone opposite to include this in TR or remove it? If we do this, RAN1 need to do something. So easy one is to remove this. 
QC: agree with Johan. Payload capability for LP-WUS is limited, and it could be used for other purpose. We need to save it. 
Vivo: there is some concern. Either to remove it, or keep it in TR as FFS to indicate it is not concluded.
Johan: we have no confirmation from RAN1 by now.  
SONY: if remove it, is it precluded? Anyway, UE can do this anyway by implementation?. 
Ericsson: if RAN1 cannot conclude it, we cannot do it. We just remove the EN. 
· Conclusion: Remove this option and corresponding EN in TR. 




Editor's Notes: FFS details on using LP-WUS and PEI together, e.g. subgrouping
· Rapporteur suggests to remove this EN, and leave it to WI. 
Editor's Notes: The number of subgroups depends on the decision on payload of LP-WUS in RAN1.
· Rapporteur suggests to remove this EN.
Editor's Notes: FFS exit condition(s) based on the measurement on MR.
· Rapporteur suggests to have some short discussion on the feasibility for this, as exit condition(s) captured in TR is only based on the measurement no LR. 
Rapporteur: companies are invited to provide some initial views if you have strong desire or strong concern on this:
	Company
	Comments

	Huawei, HiSilicon
	OK to remove it, when the UE is monitoring LP-WUS, the UE will perform measurement by LR, then measurement by LR can be used without relying on measurement on MR.

	Lenovo
	Agreed with Huawei, this EN should be removed in our view. 

	Qualcomm
	It is also fine with us to remove the above ENs.

	
	



	Offline discussion:
Ericsson: it is already captured in conclusion as we discussed above. Just need to update the TR accordingly.
· Conclusion: Update the TR accordingly based on the conclusion above. 



Editor's Notes: FFS the entry/exit condition(s) of using LP-WUS is configured via RRC dedicated signalling, e.g. by RRC release.
· Rapporteur suggests to leave this to WI discussion, as it is signaling details. 
Editor's Notes: FFS on other entry/exit condition(s) of using LP-WUS. 
· Rapporteur suggests to leave this to WI to further justify it, if any. 
Editor's Notes: FFS the serving cell quality measurement on LR is based on LP-SS and/or SSB (pending RAN1 decision).
· Rapporteur: as RAN plenary already decided both are possible, suggest to leave it to WI discussion after RAN1 decision. 
Editor's Notes: FFS to what extent UE maintains valid SI in case UE’s MR is in ultra-deep sleep state.
· Rapporteur: already covered. 
Editor's Notes: FFS whether indicate the notification of ETWS/CMAS or SI change in LP-WUS.
· Rapporteur: already covered. 
Editor's Notes: FFS the details on how to perform RRM measurement relaxation on serving cell and/or neighbouring cell when UE is monitoring LP-WUS or MR is in ultra-deep sleep. 
· Rapporteur suggests to remove this EN, and leave it to WI. 
Editor's Notes: FFS the details on in which condition RRM measurement relaxation is allowed on serving cell and neighbouring cell when UE is monitoring LP-WUS or MR is in ultra-deep sleep. 
· Rapporteur suggests to remove this EN, and leave it to WI. // it is also related to the conclusion discussion above. 
	Offline discussion:
· Conclusion: Update the TR accordingly based on the conclusion above. 



Editor's Notes: FFS RRM measurement for neighbouring cell by LR as well as corresponding cell (re-) selection.
· Rapporteur suggests to remove this EN, and leave it to WI to further justify it. 
Rapporteur: companies are invited to provide some initial views if you have strong desire or strong concern on this:
	Company
	Comments

	LGE
	Agree with rapporteur’s suggestion.

	
	



	Offline discussion:
· Conclusion: Remove all of them in TR.



Editor's Notes: FFS whether to capture option 3 in the TR.
· Rapporteur: already covered. 
Editor's Notes: FFS whether/how LP-WUS could be used in conjunction with Rel-16 DCP, e.g. whether it is possible that LP-WUS and DCP is configured for a UE and UE use only one of them at any time e.g. depend on network configuration or link quality.
· Rapporteur suggests to remove this EN, and leave it to WI to further justify it. 

2.3. How to handle remaining FFS in TR
FFS on unique UE ID in LP-WUS payload in TR:
[FFS That is, if a unique UE identifier can be included in the LP-WUS payload, e.g., the 48-bit 5G-S-TMSI or 24/40-bit I-RNTI, a UE need not monitor paging in the PO after waking up via LP-WUS but can directly from the WUS reception determine that it is being paged and immediately trigger access establishment. For ‘continuous’, the achievable downlink latency is in this case therefore determined by the PRACH resource periodicity, and if this periodicity is shorter than the periodicity for downlink monitoring applied for ‘duty-cycled’, there could be latency gain proportional to this difference. However, including such a large payload in LP-WUS can be challenging for LP-WUS link performance and coverage.] 
[If a unique UE identifier cannot be included in the LP-WUS payload, the UE cannot directly from the LP-WUS reception determine that itself, and not another UE, is being paged].
Corresponding description on Unique UE_ID in the table of Subgroup impact. 
· Rapporteur suggests to have some short discussion on this. 
· Remove it, if it cannot be concluded. Or,
· include it, if no companies have strong concern. 
Rapporteur: companies are invited to provide some initial views if you have strong desire or strong concern on this:
	Company
	Comments

	Huawei, HiSilicon
	This is related to the first question of 3.2? If we include ‘FFS Alt 2…’, then it is OK to remove this since this is covered. But no strong view, it is also OK to include it.

	Qualcomm
	In our view, inclusion of unique UE_ID is not necessary, because the benefit of direct RACH is marginal. Moreover, as payload capacity of LP-WUS is limited, it is better used for more beneficial purposes (e.g. to support more subgroups). Therefore, we prefer removing it from the TR.



	Offline discussion:
· Conclusion: Remove all of them in TR.



The latter can be used to reduce the negative impact from false alarm rate for paging, i.e., unnecessary energy consumption in the UE caused by paging intended for another UE. In the latter case, LP-WUS UE subgrouping information corresponding to 2 bits or more, [e.g. x bits],
· Rapporteur suggests to remove it

From the network perspective, if a unique UE identifier (e.g., 48-bit 5G-S-TMSI or 24/40-bit I-RNTI) is not carried in the LP-WUS payload, [FFS a gNB anyway need to always transmit both LP-WUS and the associated legacy PDCCH and PDSCH for the paging message.]
· Rapporteur suggests to have some short discussion on this. 
· Remove it, if it cannot be concluded. Or,
· include it, if no companies have strong concern. 
Rapporteur: companies are invited to provide some initial views if you have strong desire or strong concern on this:
	Company
	Comments

	Huawei, HiSilicon
	OK to include it, it seems correct.

	Lenovo
	We are not fully sure if gNB would need to always transmit both LP-WUS and assosicated legacy PDCCH and PDSCH will be reused here. But we have no strong opinion here so we are also okay to include if that is the majority support. 

	Qualcomm
	That should be the baseline for the use of LP-WUS

	
	



	Offline discussion:
Ericsson suggests to remove all of this. 
Vivo agree.
· ??Conclusion: Update it based on whether the UE is in the coverage in TR. Or remove it?
· ???e.g. Update as: a gNB anyway need to always transmit both LP-WUS and the associated legacy PDCCH and PDSCH for the paging message based on whether NW can aware of the UE is in the coverage or not.



Proposal 2: Update the TR based on the above offline decision. 

2.4. Others
Companies are invited to provide views on any other issue that needs to be discussed, if any. 

	Company
	Comments

	
	

	
	




3. Conclusion
Based on the above discussion, rapporteur provides the following proposal:
	For RRC_IDLE/INACTIVE mode:
· RAN2 has studied the procedure where network configures LR for LP-WUS monitoring and concluded that LP-WUS to control paging/PEI monitoring with no UE reporting of WUS coverage status or change is feasible. Details are to be decided in WI phase.
· RAN2 has studied and concluded to support subgrouping for LP-WUS, detailed design depends on the payload of LP-WUS. 
· RAN2 has studied the entry and exit condition of using LP-WUS, and concluded the condition(s) could be at least based on the measurement on at least serving cell quality using LR and/or MR.
· RAN2 has studied LP-WUS configuration, at least via system information broadcast. Further wording during TR draft. 
· RAN2 has studied and concluded the feasibility for RRM measurement relaxation (including no measurement) for serving cell by MR and neighboring cell by MR at least if RRM measurement on LR for serving cell is feasible/supported. Details are to be decided in WI.
For RRC_CONNECTED mode
· RAN2 has studied the procedure where network control/configure/activate LR for LP-WUS monitoring, and concluded the feasibility for LP-WUS to control PDCCH monitoring by MR  with / without C-DRX. Detailed design is to be decided in WI.  
Note: Both duty cycled and/or continuous monitoring for LP-WUS could be further discussed in WI phase for RRC_IDLE/INACTIVE and RRC_CONNECTED mode.  


Proposal 1: RAN2 agree the above TR conclusion for the high layer study on LP-WUS/WUR, and possible wording polish, if any, during post-meeting email discussion.
Proposal 2: Update the TR based on the above offline decision. 
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