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[bookmark: _Ref47278890]1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #95 meeting, companies achieved following agreements and open issues for early measurement reporting (EMR) related requirements [1]:
	Agreements
1. Total number of NR inter-frequency EMR carriers ≤7 carriers
2. Total number of LTE inter-RAT EMR carriers ≤7 carriers
3. UE requirements concerning number of EMR carriers (1-3 and 1-9):
· RAN4 confirm, that same principle assumptions which currently applies concerning UE measurement capability would also apply to UE measurement capability of carriers configured for EMR (Issue 1-9).
· RAN4 to specify a total number of EMR carriers the UE shall be able to measure (Issue 1-3-5).
· There is no need to distinguish overlapping and non-overlapping EMR carriers when considering the total number of EMR carriers (Issue 1-3-5).
· RAN4 will discuss and define a number of non-overlapping NR inter-frequency and/or LTE inter-RAT EMR carriers the UE at least need to be able to measure.
· The total number of EMR carriers the UE at least shall be able to measure ≤13 carriers (Issue 1-3-1)
· Considering the total number of overlapping EMR carriers the UE at least shall be able to measure (Issue 1-3-1):
· The UE shall at least be able to measure:
1. Overlapping LTE inter-RAT EMR carriers ≤7 LTE carriers
2. Overlapping NR inter-frequency EMR carriers ≤7 NR carriers
4. UE requirements concerning number of EMR carriers (1-3 and 1-9 and additional discussion):
· Number of non-overlapping LTE inter-RAT carriers ≤ [1, 2] carrier(s)
5. UE requirements related to EMR and beam-level measurement capability (1-4):
· Companies propose to introduce this as a UE capability. Hence, assuming capability is introduced moderator suggest that RAN4 will define beam level measurements for EMR requirements for UE supporting such capability
· For a UE supporting beam level EMR RAN4 will introduce beam level measurement requirements for EMR under the assumption that UE will be allowed additional time for such measurement. Numbers are FFS.
· For a UE not supporting beam level measurement for EMR capability shall support cell level measurement for EMR
Note: UE requirements related to EMR and beam-level measurement capability is a UE capability
6. Detected cell conditions details (1-6):
· RAN4 include into the cell detected state condition upon transition to idle/inactive mode that the detected cell status is only applicable on SSB level, i.e. for one cell, UE can consider the SSBs detected in connected mode as also detected when entering into idle mode
· Adopt option 1 (1-6-1) and add a condition similar to the condition used in LTE: ‘In the absence or expiration of T331, it is up to UE implementation to apply the requirements on the detected cell status in this subclause’.
7. UE measurement requirements for EMR when T331 has expired (1-7):
· RAN4 will not define UE measurement requirements for EMR when T331 has expired
8. UE requirements related to EMR measurements at cell change (1-8):
· RAN4 will not define requirements at cell change
Way Forward
1. Aspects left open for further discussion (38.133):
· s-NonIntraSearch thresholds and EMR carriers
· Conditions for ‘actively measured’
· Number of non-overlapping NR inter-frequency EMR carriers 
· UE requirements related to EMR and beam-level measurement capability
· UE measurement requirements for non-overlapping NR inter-frequency and LTE inter-RAT EMR carrier.
· UE measurement accuracy requirements for carriers configured for EMR
· Other


In this paper, we will discuss all the related issues for NR IDLE/INACTIVE CA and DC measurement. 
[bookmark: _Ref32352040]2	Discussion on scenarios of the early measurement reporting   
We would like to firstly discuss the scenarios for the early measurement reporting as shown in Table 1Table 1. In last meeting, it was agreed that “UE requirements related to EMR and beam-level measurement capability is a UE capability.” Therefore, for UE who supports beam level reporting for NR early measurement in LTE IDLE/INACTIVE, new UE capability specified in scenario 5 should be introduced. Considering that a UE who supports scenario 5 can also support scenario 2, we should follow the rules of scenario 2 and have 2 different capabilities under different FRs. Similarly, for UE who supports beam level reporting for NR early measurement in NR IDLE/INACTIVE, new UE capability specified in scenario 6 should be introduced. Considering that a UE who supports scenario 6 can also support scenario 4, we should follow the rules of scenario 4 and have w different capabilities under different FRs.
[bookmark: _Ref47299098]Proposal 1: RAN4 to inform RAN2 that new UE capabilities for beam level reporting of NR SSB based measurement in LTE IDLE/INACTIVE and beam level reporting of NR SSB based measurement in NR IDLE/INACTIVE are needed
[bookmark: _Ref32311594]  Table 1: Measurements of inter-frequency CA candidate cells
	scenarios
	EMR requirement
	Purpose
	Spec
	FR difference
	Capability in ASN.1

	1
	LTE CRS based measurement in LTE IDLE/INACTIVE
	CA
	36.133
	No
	ca-IdleModeMeasurements-r15

	2
	NR SSB based measurement in LTE IDLE/INACTIVE
	DC
(EN-DC)
	36.133
	Yes
	endc-IdleInactiveMeasurementsFR1-r16
endc-IdleInactiveMeasurementsFR2-r16

	5
	NR SSB based measurement in LTE IDLE/INACTIVE
	DC
(EN-DC)
	36.133
	Yes
	Beam level reporting for NR early measurement in LTE IDLE/INACTIVE.

	3
	LTE CRS based measurement in NR IDLE/INACTIVE
	DC
(NE-DC)
	38.133
	No
	idleInactiveEUTRA-MeasReport-r16

	4
	NR SSB based measurement in NR IDLE/INACTIVE
	DC ,CA
(NR-DC, NR-SA)
	38.133
	Yes
	idleInactiveNR-MeasReport-r16 


	6
	NR SSB based measurement in NR IDLE/INACTIVE
	DC ,CA
(NR-DC, NR-SA)
	38.133
	Yes
	Beam level reporting for NR early measurement in NR IDLE/INACTIVE.


In this paper, we will focus on the scenario 3, 4 and 6. 
3	Discussion on measurement capability of NR IDLE/INACTIVE DC and CA measurement    
As shown in the introduction part, RAN4 already agreed that “the same principle assumptions which currently applies concerning UE measurement capability would also apply to UE measurement capability of carriers configured for EMR.” According to this agreement, the measurement capabilities for UE supporting inter-freq. or inter-RAT EMR measurement in NR IDLE/INACTIVE mode are listed in Table 2Table 2.
[bookmark: _Ref47280072]Table 2: Measurement capability for UE supporting 
inter-freq. or inter-RAT EMR measurement in NR IDLE/INACTIVE mode
	UE support inter-freq. or inter-RAT EMR measurement
	Intra-frequency carriers
1
	NR inter-frequency carriers X≤7,
(X= xR + xO + xN)
	FDD E-UTRA inter-RAT carriers Y≤7,
(Y= yR + yO + yN)

	TDD E-UTRA inter-RAT carriers Z≤7, (Z= zR + zO + zN)
	Total carriers
N≤14, 


	Re-selection
	
	xR
	yR
	zR
	

	Overlapping EMR
	
	xO
Overlapping inter-freq. EMR xO≤7
	yO
	zO
	Overlapping inter-RAT EMR kO≤7
(kO= yO+ zO)

	Non-overlapping EMR
	
	xN
	yN
	zN
	Non-overlapping inter-RAT EMR kN≤1
(kN= yN+ zN)

	
	
	Total inter-freq. EMR carriers
xO + xN ≤7
	Total inter-RAT EMR carriers
yO + yN+ zO + zN ≤7

	Total EMR carriers
K≤13
(K=xO + xN + kO+ kN)



However, the descriptions in the current CR [2] still have following ambiguities: 
[bookmark: _Toc5952538][bookmark: _Hlk1031227]4.2.2.1	UE measurement capability
For idle mode cell re-selection purposes, and for UE supporting IdleInactiveMeasurements-r16 or idleInactiveEUTRA-MeasReport-r16 NR CA and MR-DC measurement, the UE shall be capable of monitoring at least:
-	Intra-frequency carrier, and
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
In addition to the requirements defined above, a UE supporting E-UTRA measurements in RRC_IDLE state shall be capable of monitoring a total of at least 14 carrier frequency layers, which includes serving layer, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
For Idle mode NR-CA and MR-DC measurements on overlapping carriers, the UE supporting endc-IdleInactiveMeasurements-r16 or idleInactiveEUTRA-MeasReport-r16 shall be capable of monitoring at least:
-	Depending on UE capability, 7 NR inter-frequency carriers, and
-	Depending on UE capability, 7 FDD E-UTRA inter-RAT carriers, and
-	Depending on UE capability, 7 TDD E-UTRA inter-RAT carriers.
Note: the definition of overlapping and non-overlapping carriers for Idle mode CA/DC measurements is in section 4.3.
In addition to the requirements defined above, a UE supporting idleInactiveEUTRA-MeasReport-r16 measurements in RRC_IDLE state shall be capable of monitoring a total of at least 13 carrier frequency layers, comprising of any above defined combination of E-UTRA FDD, E-UTRA TDD and NR layers.
4.3.2.2	Measurements of inter-frequency CA/DC candidate cells
While T331 is running, the UE shall perform measurement on the configured overlapping and non-overlapping inter-frequency and inter-RAT carriers for idle mode measurement reporting according to the UE measurement capability. 
A UE which supports IdleInactiveMeasurements-r16 shall support the idle mode CA measurements of at least 7 overlapping inter-frequency carriers and non-overlapping inter-frequency carriers. UE shall be able to support at least 7 overlapping inter-frequency carriers. A UE which supports idleInactiveEUTRA-MeasReport-r16 shall be able to monitor at least 7 overlapping inter-RAT carriers. UE shall be able to support at least 1 non-overlapping Inter-RAT carrier. 
















1. In WF [1], the agreed measurement capability is total number of LTE inter-RAT EMR carriers ≤7, not total number of FDD E-UTRA inter-RAT carriers ≤7 and total number of TDD E-UTRA inter-RAT carriers ≤7. 
2. The measurement capabilities for UE supporting inter-freq. or inter-RAT EMR measurement in NR IDLE/INACTIVE mode are specified in different section 4.2.2.1 and section 4.3.2.2. A clarification must be added to show that measurement capabilities in section 4.2.2.1 and in section 4.3.2.2 should be simultaneously followed. 
3. RAN2’s capability names have been updated to idleInactiveEUTRA-MeasReport-r16 and idleInactiveNR-MeasReport-r16. 
4. For UE supporting idleInactiveEUTRA-MeasReport-r16, the requirement should be specified in section “measurements of inter-RAN DC candidate cells.”
Therefore, we provide a corresponding CR to modify the aforementioned issues [3]
[bookmark: _Ref40386788]Proposal 2: RAN4 to modify the EMR measurement capabilities specified in TS38.133 according to R4-2009893
4	Discussion on measurement requirement of NR IDLE/INACTIVE DC and CA measurement    
In this section, we will discuss the open issues listed in [1]. 
1. [bookmark: _Ref47346937]s-NonIntraSearch thresholds and EMR carriers:
In agreed CR [2], it is already agreed and specified in Section 4.3.2.2 that “for overlapping carriers, the inter-frequency measurement requirements in section 4.2.2.4 apply. For overlapping carriers, the inter-RAT measurement requirements in section 4.2.2.5 apply.” According to the current descriptions in these 2 sections, both measurement principles and measurement requirements are already specified. It is very clear that:
· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ: UE shall search for inter-frequency layers of higher priority and inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ: UE shall search for and measure inter-frequency layers of higher, equal or lower priority layers and follow the requirement in Table 4.2.2.4-1. UE shall search for and measure inter-RAT E-UTRAN layers of higher, lower priority layers and follow the requirement in Table 4.2.2.5-1.
4.2.2.4	Measurements of inter-frequency NR cells
The UE shall be able to identify new inter-frequency cells and perform SS-RSRP or SS-RSRQ measurements of identified inter-frequency cells if carrier frequency information is provided by the serving cell, even if no explicit neighbour list with physical layer cell identities is provided.
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-frequency layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2.7.
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority layers shall be the same as that defined below in this clause.
[bookmark: _Toc5952539]4.2.2.5	Measurements of inter-RAT E-UTRAN cells
If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ then the UE shall search for inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search where Thigher_priority_search is described in clause 4.2.2
If Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ then the UE shall search for and measure inter-RAT E-UTRAN layers of higher, lower priority in preparation for possible reselection. In this scenario, the minimum rate at which the UE is required to search for and measure higher priority inter-RAT E-UTRAN layers shall be the same as that defined below for lower priority RATs.

















Therefore, based on current spec, s-NonIntraSearch thresholds do affect the EMR measurement requirements
[bookmark: _Ref47299140]Proposal 3: According to R4-2009264, different EMR measurement requirements are specified for Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and for Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ.
 
2. Conditions for ‘actively measured’:
As mentioned above, based on current measurement rules, when Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ 
· UE shall search for inter-frequency layers of higher priority and inter-RAT E-UTRAN layers of higher priority at least every Thigher_priority_search
· UE does not have to search for and measure the inter-frequency layers and inter-RAT E-UTRAN layers of equal or lower priority
If a carrier is configured as the inter-frequency layers of higher priority or inter-RAT E-UTRAN layers of higher priority, UE is required to search for and measure that carrier no matter serving cell quality is higher or lower than the s-NonIntraSearch thresholds. Therefore, if this carrier is also configured as an EMR carrier, it is an overlapping carrier. In contrast, if a carrier is configured as the inter-frequency layers of equal/lower priority or inter-RAT E-UTRAN layers of equal/lower priority, UE is required to search for and measure that carrier only when serving cell quality is lower than the s-NonIntraSearch thresholds. Therefore, if this carrier is also configured as an EMR carrier, it is an overlapping carrier when serving cell quality is lower than the s-NonIntraSearch thresholds and becomes a non-overlapping carrier when serving cell quality is higher than the s-NonIntraSearch thresholds
[bookmark: _Ref47346640]Proposal 4: Ran4 to follow the measurement rules of cell re-selection and update the overlapping and non-overlapping EMR carrier definitions as following table 
Table 3: Definition of overlapping and non-overlapping EMR carrier
	Inter-frequency/Inter-RAT E-UTRAN layers
	higher priority
	equal/lower priority

	Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Overlapping
	Non-overlapping

	Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Overlapping
	Overlapping




3. UE measurement requirements for non-overlapping EMR carriers: 
· When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ:
We first consider the measurement requirements for overlapping EMR carriers when serving cell quality is lower than the s-NonIntraSearch thresholds. As clarified in previous item 1, the measurement requirements of overlapping EMR carriers should follow that of the inter-freq. and inter-RAT measurement as shown in Table 4Table 4. Here, the definitions of Kcarrier and NEUTRA_carrier are the number of NR inter-frequency carriers indicated by the serving cell and total number of configured E-UTRA carriers in the neighbour frequency list, respectively. 
[bookmark: _Ref47290871]Table 4: Measurement requirements for cell re-selection purpose
	
	Un-detected cell
	detected cell

	Inter-freq.
	Kcarrier * Tdetect,NR_Inter  
	Kcarrier * Tevaluate,NR_Inter

	Inter-RAT
	NEUTRA_carrier * Tdetect,EUTRAN
	NEUTRA_carrier* Tevaluate,EUTRAN



To allow UE to conduct only 1 measurement during each DRX cycle, the evaluating time is multiplied by the carrier number to be monitored. That concept should also be applied when UE is requested to conduct the measurement on both overlapping and non-overlapping EMR carriers. As shown in below Table 5Table 5. 
Proposal 5: Introduce measurement periodicity requirements for non-overlapping EMR carriers

[bookmark: _GoBack]Assuming that Tdetect,NR_Inter_nonOverEMR is the evaluating time for undetected cell and Tevaluate,NR_Inter_nonOverEMR is the evaluating time for detected cell on the non-overlapping inter-freq. EMR carrier, the carrier number to be monitored Kcarrier’ should be the summation of the number of overlapping inter-freq. EMR carriers, the number of non-overlapping inter-freq. EMR carriers and the number of reselection carriers without EMR configured. Assuming that Tdetect,EUTRAN nonOverEMR is the evaluating time for undetected cell and Tevaluate,EUTRAN_nonOverEMR is the evaluating time for detected cell on the non-overlapping inter-RAT EMR carrier, the carrier number to be monitored NEUTRA_carrier’ should be the summation of the number of overlapping inter-RAT EMR carriers and the number of non-overlapping inter-RAT EMR carriers and the number of reselection carriers without EMR configured. So we propose that 
[bookmark: _Ref47299141]
Proposal 6: For measurement requirement of EMR carriers, evaluating time should be multiplied by the total carrier number to be monitored, i.e., the summation of total overlapping EMR carrier number, total non-overlapping EMR carrier number and total reselection carriers without EMR configured.

As for the evaluating time for non-overlapping inter-freq. and inter-RAT EMR carriers, we can reuse the current evaluating time of overlapping inter-freq. and inter-RAT EMR carriers
[bookmark: _Ref47299143]Proposal 76: RAN4 to reuse the evaluating time for overlapping inter-freq. and inter-RAT EMR carriers as the evaluating time for non-overlapping inter-freq. and inter-RAT EMR carriers



[bookmark: _Ref47348354]
So we propose that
[bookmark: _Ref47292722]Proposal 87: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is lower than the s-NonIntraSearch thresholds as below table 
[bookmark: _Ref47634020]Table 5: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * Tdetect,NR_Inter  
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * Tdetect,NR_Inter_nonOverEMR  
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * Tdetect,EUTRAN
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * Tdetect,EUTRA_nonOverEMR  
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  



· When Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ:
Apply similar principles, the measurement requirements for non-overlapping EMR carriers when serving cell quality is higher than the s-NonIntraSearch thresholds are listed in below  
Table 6 
Table 6. 
[bookmark: _Ref47348360][bookmark: _Ref47348059]Proposal 98: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is higher than the s-NonIntraSearch thresholds as below table 
Table 6: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter) 
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter_nonOverEMR)
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN)
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN_nonOverEMR)
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  





4. UE requirement related to beam-level reporting:
In last meeting, RAN4 agreed to introduce the beam level measurement requirements for EMR under the assumption that UE will be allowed additional time for such measurement. Based on previous agreement in CONNECTED mode, 3 samples in FR1 and MSSB_index_inter in FR2 should be sufficient for UE to complete the time index detection. Therefore, we suggest to introduce additional TtimeIndex,NR_Inter period for time index decoding. As shown in below Table 7Table 7, TtimeIndex,NR_Inter = 3* Tmeasure,NR_Inter 
[bookmark: _Ref47300751]Proposal 109: RAN4 to introduce additional TtimeIndex,NR_Inter = 3* Tmeasure,NR_Inter time period in measurement requirement for UE who supports the beam level EMR reporting
[bookmark: _Ref47300566] Table 7: Beam level measurement requirements for cell re-selection purpose and EMR purpose
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
	Kcarrier’ * (Tdetect,NR_Inter + TtimeIndex,NR_Inter)
	Kcarrier’ * (Tevaluate,NR_Inter+ TtimeIndex,NR_Inter)

	Inter-freq. non-overlapping
(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
	Kcarrier’ * (Tdetect,NR_Inter_nonOverEMR+ TtimeIndex,NR_Inter)  
	Kcarrier’ * (Tevaluate,NR_Inter_nonOverEMR+ TtimeIndex,NR_Inter)

	Inter-freq. overlapping
(Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
	Kcarrier’ * (Thigher_priority_search + TtimeIndex,NR_Inter + Tevaluate,NR_Inter) 
	Kcarrier’ * (Tevaluate,NR_Inter+ TtimeIndex,NR_Inter)

	Inter-freq. non-overlapping
(Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
	Kcarrier’ * (Thigher_priority_search + TtimeIndex,NR_Inter + Tevaluate,NR_Inter_nonOverEMR)
	Kcarrier’ * (Tevaluate,NR_Inter_nonOverEMR+ TtimeIndex,NR_Inter)



	DRX cycle length [s]
	Scaling Factor (N1)
	TtimeIndex,NR_Inter [s] (number of DRX cycles)

	
	FR1
	FR2Note1
	

	0.32
	1
	8
	1.28 x 3 x N1 x 1.5 (4 x 3x N1 x 1.5)

	0.64
	
	5
	1.28 x 3 x N1 (2 x 3x N1)

	1.28
	
	4
	1.28 x 3 x N1 (1 x 3x N1)

	2.56
	
	3
	2.56 x 3 x N1 (1 x 3x N1)


 

5	Summary 
In this contribution, we have the following proposals:
Proposal 1: RAN4 to inform RAN2 that new UE capabilities for beam level reporting of NR SSB based measurement in LTE IDLE/INACTIVE and beam level reporting of NR SSB based measurement in NR IDLE/INACTIVE are neededProposal 1: RAN4 to inform RAN2 that new UE capabilities for beam level reporting of NR SSB based measurement in LTE IDLE/INACTIVE and beam level reporting of NR SSB based measurement in NR IDLE/INACTIVE are needed
Proposal 2: RAN4 to modify the EMR measurement capabilities specified in TS38.133Proposal 2: RAN4 to modify the EMR measurement capabilities specified in TS38.133
Proposal 3: According to R4-2009264, different EMR measurement requirements are specified for Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ and for Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ.Proposal 3: RAN4 to clarify the s-NonIntraSearch thresholds do affect the EMR measurement requirements
Proposal 4: Ran4 to follow the measurement rules of cell re-selection and update the overlapping and non-overlapping EMR carrier definitions as following table 
Table 3: Definition of overlapping and non-overlapping EMR carrier
	Inter-frequency/Inter-RAT E-UTRAN layers
	higher priority
	equal/lower priority

	Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Overlapping
	Non-overlapping

	Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Overlapping
	Overlapping


Proposal 4: Ran4 to follow the measurement rules of cell re-selection and update the overlapping and non-overlapping EMR carrier definitions as following table 
Table 3: Definition of overlapping and non-overlapping EMR carrier
	Inter-frequency/Inter-RAT E-UTRAN layers
	higher priority
	equal/lower priority

	Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
	Overlapping
	Non-overlapping

	Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
	Overlapping
	Overlapping




Proposal 6: For measurement requirement of EMR carriers, evaluating time should be multiplied by the total carrier number to be monitored, i.e., the summation of total overlapping EMR carrier number, total non-overlapping EMR carrier numberProposal 5: For measurement requirement of EMR carriers, evaluating time should be multiplied by the total carrier number to be monitored, i.e., the summation of total overlapping EMR carrier number and total non-overlapping EMR carrier number
Proposal 7: RAN4 to reuse the evaluating time for overlapping inter-freq. and inter-RAT EMR carriers as the evaluating time for non-overlapping inter-freq. and inter-RAT EMR carriersProposal 6: RAN4 to reuse the evaluating time for overlapping inter-freq. and inter-RAT EMR carriers as the evaluating time for non-overlapping inter-freq. and inter-RAT EMR carriers
Proposal 8: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is lower than the s-NonIntraSearch thresholds as below table 
Table 5: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * Tdetect,NR_Inter  
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * Tdetect,NR_Inter_nonOverEMR  
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * Tdetect,EUTRAN
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * Tdetect,EUTRA_nonOverEMR  
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  



So we propose that
Proposal 7: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is lower than the s-NonIntraSearch thresholds as below table 
Table 5: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * Tdetect,NR_Inter  
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * Tdetect,NR_Inter_nonOverEMR  
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * Tdetect,EUTRAN
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * Tdetect,EUTRA_nonOverEMR  
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  



Proposal 9: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is higher than the s-NonIntraSearch thresholds as below table 
Table 6: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter) 
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter_nonOverEMR)
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN)
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN_nonOverEMR)
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  


Proposal 8: RAN4 to specify the measurement requirements for non-overlapping EMR carriers when serving cell quality is higher than the s-NonIntraSearch thresholds as below table 
Table 6: Measurement requirements for cell re-selection purpose and EMR purpose 
(Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ)
	
	Un-detected cell
	detected cell

	Inter-freq. overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter) 
	Kcarrier’ * Tevaluate,NR_Inter

	Inter-freq. non-overlapping
	Kcarrier’ * (Thigher_priority_search + Tevaluate,NR_Inter_nonOverEMR)
	Kcarrier’ * Tevaluate,NR_Inter_nonOverEMR

	Inter-RAT overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN)
	NEUTRA_carrier’ * Tevaluate,EUTRAN

	Inter-RAT non-overlapping
	NEUTRA_carrier’ * (Thigher_priority_search + Tevaluate,EUTRAN_nonOverEMR)
	NEUTRA_carrier’ * Tevaluate,EUTRAN_nonOverEMR  



Proposal 10: RAN4 to introduce additional TtimeIndex,NR_Inter = 3* Tmeasure,NR_Inter time period in measurement requirement for UE who supports the beam level EMR reportingProposal 9: RAN4 to introduce additional TtimeIndex,NR_Inter = 3* Tmeasure,NR_Inter time period in measurement requirement for UE who supports the beam level EMR reporting
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