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1	Introduction
[bookmark: _Toc499559238][bookmark: _Toc147158671][bookmark: _Toc61387172]This paper aims to capture the discussion report on the below offline discussion:
[AT133][201][LPWUS] (Vivo) 
	Intended outcome: Discussion summary with proposals/TPs in R2-2601171.
Deadline: 0800 – 1030AM Thursday
2.	Discussion
In RAN2#132 meeting, we have the following agreements on low mobility for UE supporting LP-WUS:
	From R2 point of view, add low mobility criterion (up to NW to configure) to the entry condition for Rel-19 RRM offloading and relaxation for LP-WUS UE. The UE may use LR serving cell measurements to evaluate the low mobility criterion when it is in Rel-19 RRM offloading or relaxation state.



During the online discussion in RAN2#133 meeting, we have the following agreements on low mobility for UE supporting LP-WUS:
	[bookmark: _Hlk221563933][bookmark: _Hlk221559044]Introduce low mobility criterion, and the capability for UE supporting low mobility criterion is optional if the UE supports Rel-19 RRM relaxation/offloading
RAN2 understand that there is no RAN4 impact if we introduce the low mobility criterion.


In the following, we will continue to discuss the remaining issues on low mobility criteria.
[bookmark: _Hlk221563164][bookmark: _Hlk214355182]2.1	Low mobility criteria for UE supporting LP-WUS definition
2.1.1	Low mobility criteria for UE supporting LP-WUS definition
In current TS 38.304, the low mobility description in legacy is as follows:
	[bookmark: _Toc534930842][bookmark: _Toc37298564][bookmark: _Toc46502326][bookmark: _Toc52749303][bookmark: _Toc219326553]5.2.4.9.0	Relaxed measurement rules
When the UE is required to perform measurements of intra-frequency cells or NR inter-frequency cells or inter-RAT frequency cells according to the measurement rules in clause 5.2.4.2:
-	if lowMobilityEvaluation is configured and cellEdgeEvaluation is not configured; and
-	if the UE has performed normal intra-frequency, NR inter-frequency, or inter-RAT frequency measurements for at least TSearchDeltaP after (re-)selecting a new cell; and
-	if the relaxed measurement criterion in clause 5.2.4.9.1 is fulfilled for a period of TSearchDeltaP:
-	the UE may choose to perform relaxed measurements for intra-frequency cells, NR inter-frequency cells or inter-RAT frequency cells according to relaxation methods in clauses 4.2.2.9, 4.2.2.10, 4.2.2.11, 4.2C.2.7 and 4.2C.2.8 in TS 38.133 [8];
----skip------
[bookmark: _Toc534930843][bookmark: _Toc37298565][bookmark: _Toc46502327][bookmark: _Toc52749304][bookmark: _Toc219326554]5.2.4.9.1	Relaxed measurement criterion for UE with low mobility
The relaxed measurement criterion for UE with low mobility is fulfilled when:
-	(SrxlevRef – Srxlev) < SSearchDeltaP,
Where:
-	Srxlev = current Srxlev value of the serving cell (dB).
-	SrxlevRef = reference Srxlev value of the serving cell (dB), set as follows:
-	After selecting or reselecting a new cell, or
-	If (Srxlev - SrxlevRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP:
[bookmark: _Hlk221563839]-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.


However, for UE supporting LP-WUS, since there is serving cell measurement on LR and MR, we should discuss whether the low mobility criterion is based on serving cell measurement on MR only, or serving cell measurement on LR only, or both serving cell measurement on MR and LR, for RRM relaxation and RRM offloading.
Similar as the current “not at cell edge” criterion discussion, we should first discuss whether the exit condition for low mobility criterion is needed. For simplicity, Rapporteur suggests not to introduce the separate exit condition for RRM relaxation and offloading. 
[bookmark: _Hlk221561097]Rapp: For low mobility criterion for Rel-19 RRM relaxation/offloading, no separate exit condition other than ‘not fulfilling the entry condition’. 
Discussion 
· QC think this is only for offloading case. QC would like to clarify that during RRM relaxation, UE still need to evaluation the low mobility criteria. Rapp confirm this. 
· 

	Offline agreement:
· For low mobility criterion for Rel-19 RRM relaxation/offloading, no separate exit condition other than ‘not fulfilling the entry condition’.



[bookmark: _Hlk221561481]If there is no separate exit condition of low mobility criterion for both Rel-19 RRM relaxation and Rel-19 RRM offloading, low mobility criterion based on only MR measurement couldn’t work for Rel-19 RRM offloading, as there is no MR measurement during Rel-19 RRM offloading. We need to consider the below options:
· Option 1: The low mobility criterion is based on serving cell measurement on LR only
· Option 2: The low mobility criterion is based on serving cell measurement on MR/SSB and LR.
· In case the thresholds based on MR/SSB and LR are configured: the low mobility criterion is based on serving cell measurement on MR/SSB and LR; 
· In case only the threshold based on LR are configured: the low mobility criterion is based on serving cell measurement on LR;
· In case the thresholds based on MR/SSB is configured: invalid case. 

Discussion 
· OPPO thinks we could base on LR only. Ericsson and Xiaomi have same view. 
· QC ask for cell edge criteria, MR is mandatory, but LR is optional. But after introducing low mobility, LR measurement is mandatory. 
· QC suggestions to use the similar mechanism as cell edge criteria. OPPO thinks there is a problem. 
· Ericsson doesn’t understand the concern from QC. QC thinks in some case, UE only need to measure via MR for cell edge criteria. 
· Apple share QC’s view. 
· Huawei thinks LR only based criteria is OK.
· OPPO still think we should rely on LR measurement. Xiaomi agrees, and clarify that this has been agreed before. QC has strong concern. 
· QC suggests: For low mobility criteria for RRM relaxation and offloading, NW should provide thresholds for both LR and MR. At UE, if MR measurement is available, low mobility is evaluated based on MR measurement. If MR measurement is not available (i.e. during offloading), low mobility is evaluation based on LR measurement. OPPO NEC Xiaomi have very strong concern on the threshold numbers.
· Xiaomi suggestion: The low mobility criterion is based on serving cell measurement on LR only.


	Offline agreement:
· Option 1: The low mobility criterion is based on serving cell measurement on LR only. Two companies have strong concern. 
· Option 2: For low mobility criteria for RRM relaxation and offloading, NW should provide thresholds for both LR and MR. At UE, if MR measurement is available, low mobility is evaluated based on MR measurement. If MR measurement is not available (i.e. during offloading), low mobility is evaluation based on LR measurement. Three companies have strong concern.



Similar as the not-at-cell-edge criteria, Rapporteur understands:
· [bookmark: _Hlk221563131]For MR/SSB measurement based low mobility criterion, Srxlev is used to evaluate the low mobility criteria. 
· For LR/LP-SS measurement based low mobility criterion, Qrxlevmeas_lr is used to evaluate the low mobility criteria.
[bookmark: _Hlk221700347]The corresponding TP for low mobility criterion based on serving cell measurement on LR is like:
	[bookmark: _Hlk221563104]Relaxed measurement criterion on LR measurement for UE with low mobility for UE supporting LP-WUS
[bookmark: OLE_LINK11][bookmark: OLE_LINK12]The low mobility criterion for UE supporting LP-WUS is fulfilled:
[bookmark: _Hlk221563013]-	(Qrxlevmeas_lrRef –Qrxlevmeas_lr) < QSearchDeltaP-LPWUS,
Where:
-	Qrxlevmeas_lr = current measured cell RX level value of the serving cell based on LR (RSRP)..
-	Qrxlevmeas_lr = reference Qrxlevmeas_lr value of the serving cell (dBm), set as follows:
-	When the entry condition for RRM relaxation/offloading is fulfilled and the UE chooses to start relaxed serving cell and neighbouring cell measurements on MR/perform serving cell measurement offloading, or
-	If (Qrxlevmeas_lr - Qrxlevmeas_lrRef) > 0, or
-	If the relaxed measurement criterion has not been met for TSearchDeltaP-LPWUS:
-	The UE shall set the value of Qrxlevmeas_lrRef to the current Qrxlevmeas_lr value of the serving cell.
-	The UE shall set the value of SrxlevRef to the current Srxlev value of the serving cell.


Discussion 
· N/A
· 

	Offline agreement:
· For MR measurement based low mobility criterion (if any), Srxlev is used to evaluate the low mobility criteria. 
· For LR measurement based low mobility criterion (is any), Qrxlevmeas_lr is used to evaluate the low mobility criteria.



2.1.2 Separate configurations 
[bookmark: _Hlk221563592]Similar as the not-at-cell-edge criteria, rapporteur understands separate thresholds should be configured for low mobility criteria for RRM relaxation and RRM offloading. 
Discussion 
· Oppo IDC suggests to have separate configuration. 
· Ericsson QC NEC Xiaomi donot think we need to have separate configuration for RRM offloading relaxation. when low mobility criteria is fulfilled then only RRM relaxation is applied.  


	Offline agreement:
· No separate threshold for low mobility criteria is configured for RRM relaxation and RRM offloading. It applies to both when both RRM relaxation and RRM offloading are configured. 



Similar as the not-at-cell-edge criteria, rapporteur understands separate thresholds should be configured for low mobility criteria for OFDM based LR and OOK based LR. 
Whether separate TSearchDeltaPLPWUS should be configured for low mobility criteria for MR and LR in case the thresholds based on MR and LR are configured. 
Discussion 
· Xiaomi/Ericsson think there is no need, and same threshold is provided for both OOK and OFDM LR.
· OPPO/IDC think different evaluation time for low mobility should be provided for both OOK and OFDM LR. 
· 

	Offline agreement:
· For low mobility criteria, same threshold/evaluation time is provided for both OOK and OFDM LR, if the criteria is based on LR measurement. 




[bookmark: _Hlk214352851]2.2 UE behaviour when low mobility is configured
2.2.1 UE behaviour when supporting low mobility
If UE supporting low mobility, then UE could perform RRM relaxation/RRM offloading only when both low mobility criterion and “not cell edge” are fulfilled.
Discussion 
· 
· 

	Offline agreement:
· [bookmark: _Hlk221731792]If UE supporting low mobility and NW configures this, then UE could perform RRM relaxation/RRM offloading only when both low mobility criterion and “not cell edge” are fulfilled.


2.2.2 UE behaviour when not supporting low mobility
[bookmark: _Hlk221563473]We discussed the UE behaviour that when UE doesn’t support low mobility criteria but NW configures the low mobility during online discussion:
	DISCUSSION
-	Ericsson think there is no need to have separate thresholds for SSB/LP-SS. Ericsson agree that there is no impact to R4. 
-	Qualcomm think if we introduce it should be optional. ZTE ok to keep it optional. 
[bookmark: OLE_LINK82]-	ZTE think if UE does not support low mob criteria but NW configures this, then UE should not relax the measurement. Ericsson agree. Apple and OPPO think UE can just use the no-cell-edge criteria in this case. 
-	Nokia think if it is optional we should clarifiy what is the UE behaviour is UE does not support the criteria. InterDigitial agree. 
-	Apple think the previous agreement is a compromise, therefore it should be optional. 


Based on the discussion, the following options could be considered:
· Option 1: when NW configures both criteria, but UE only supports not-at-cell-edge, UE use not-at-cell-edge criteria to perform RRM relaxation/offloading
· Option 2: when NW configures both criteria, but UE only supports not-at-cell-edge, UE is not allowed to perform RRM relaxation/offloading

Discussion 
· Xiaomi and Ericsson have strong concern on Option 1
· OPPO QC have strong concern on Option 2

	Offline agreement:
· Option 1: when NW configures both criteria, but UE only supports not-at-cell-edge, UE use not-at-cell-edge criteria to perform RRM relaxation/offloading
· Option 2: when NW configures both criteria, but UE only supports not-at-cell-edge, UE is not allowed to perform RRM relaxation/offloading



3	Conclusion
Based on the discussion above, we have the following offline agreements for low mobility criteria:
Proposal 1: RAN2 to agree the below offline agreements:
· For low mobility criterion for Rel-19 RRM relaxation/offloading, no separate exit condition other than ‘not fulfilling the entry condition’.
· For MR measurement based low mobility criterion (if any), Srxlev is used to evaluate the low mobility criteria. 
· For LR measurement based low mobility criterion (is any), Qrxlevmeas_lr is used to evaluate the low mobility criteria.
· No separate threshold for low mobility criteria is configured for RRM relaxation and RRM offloading. It applies to both when both RRM relaxation and RRM offloading are configured.
· For low mobility criteria, same threshold/evaluation time is provided for both OOK and OFDM LR, if the criteria is based on LR measurement.
· If UE supporting low mobility, then UE could perform RRM relaxation/RRM offloading only when both low mobility criterion and “not cell edge” are fulfilled when NW configures both.
Proposal 2: RAN2 to discuss the below options on how to evaluate low mobility:
· Option 1: The low mobility criterion is based on serving cell measurement on LR only. Two companies have strong concern. 
· Option 2: For low mobility criteria for RRM relaxation and offloading, NW should provide thresholds for both LR and MR. At UE, if MR measurement is available, low mobility is evaluated based on MR measurement. If MR measurement is not available (i.e. during offloading), low mobility is evaluation based on LR measurement. Three companies have strong concern.
Proposal 3: RAN2 to discuss the UE behaviour when not supporting low mobility:
· Option 1: when NW configures both criteria, but UE only supports not-at-cell-edge, UE use not-at-cell-edge criteria to perform RRM relaxation/offloading
· Option 2: when NW configures both criteria, but UE only supports not-at-cell-edge, UE is not allowed to perform RRM relaxation/offloading
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