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1	Introduction 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK132][bookmark: OLE_LINK133]In RAN4 #93 meeting, it is agreed that companies are encouraged to provide input and views on following early measurement reporting (EMR) issues [1]:
	6.  LTE NR Inter-RAT EMR (Different UE capabilities):
· Different UE capabilities:
· Option 1: UE supporting ca-IdleModeMeasurements also support measurement of NR inter-RAT for early reporting.
· Option2: UE not supporting ca-IdleModeMeasurements support measurement of NR inter-RAT for early reporting.
· Other options are not precluded
· For all options: it is assumed that the UE under discussion is a UE capable of EN-DC, while a UE capable of existing ca-IdleModeMeasurements might not support EN-DC.
· Possible options: proceed the work in RAN4 defining requirements for all cases.

7. LTE NR Inter-RAT EMR (Number of carriers):
· Possible options:
· For a UE supporting EMR of NR inter-RAT carriers in addition to ca-IdleModeMeasurements existing number of LTE carriers as defined under ca-IdleModeMeasurements are kept unchanged
· For a UE supporting EMR of NR inter-RAT carriers in addition to ca-IdleModeMeasurements shall support NR inter-RAT measurements on a number of NR carriers in addition to existing inter-frequency carriers as defined under ca-IdleModeMeasurements.
· For a UE supporting EMR of NR inter-RAT carriers in addition to ca-IdleModeMeasurements the UE support a number of EMR carriers which may be LTE or NR (total number of euCA EMR carriers remain unchanged)
· For a UE supporting EMR of NR inter-RAT carriers but not supporting ca-IdleModeMeasurements shall support measurements on a number of NR carriers.
· Other options are not precluded
· Number of NR inter-RAT carriers:
· FFS

8. LTE NR Inter-RAT EMR (Detected cell state):
· The existing requirements under ca-IdleModeMeasurements as baseline,
· FFS whether to define requirements for the detected cell status for the idle mode CA measurement when UE transitions from RRC Connected mode to Idle mode and after UE has entered Idle mode in 36.133 section 4.9.2.1
Possible options:
· Option 1: Apply the same principles for NR inter-RAT cells.
· Option 2: Do not apply the same principles for NR inter-RAT cells.



In this paper, we discuss the all the related issues for LTE IDLE/INACTIVE DC measurement. 
2	Discussion on scenarios of the early measurement reporting   
We would like to firstly discuss the scenarios that RAN4 has to consider for the early measurement reporting as shown in Table 1. The first one is LTE CRS based measurement in LTE IDLE/INACTIVE mode and RAN4 had already discussed the corresponding requirements in the LTE euCA section. The remaining 3 scenarios are:   
· NR SSB based measurement in LTE IDLE/INACTIVE mode for DC purpose; 
· LTE CRS based measurement in NR IDLE/INACTIVE mode for DC purpose, 
· NR SSB based measurement in NR IDLE/INACTIVE mode for both DC and CA purposes. 
[bookmark: _Ref32311594]  Table 1: Measurements of inter-frequency CA candidate cells
	scenarios
	EMR requirement
	Purpose
	Spec
	Requirement
Framework
	Capability

	1
	LTE CRS based measurement in LTE IDLE/INACTIVE
	CA
	36.133
	Done
	ca-IdleModeMeasurements-r15 in LTE RRC

	2
	NR SSB based measurement in LTE IDLE/INACTIVE
	DC
(EN-DC)
	36.133
	TBD
	New proposed in LTE RRC (RAN2)

	3
	LTE CRS based measurement in NR IDLE/INACTIVE
	DC
(NE-DC)
	38.133
	TBD
	New proposed in NR RRC (RAN2)

	4
	NR SSB based measurement in NR IDLE/INACTIVE
	DC ,CA
(NR-DC, NR-SA)
	38.133
	TBD
	New proposed in NR RRC (RAN2)



In this contribution, we will focus on the scenario 2. As listed in the WF [1], so far RAN4 has listed 3 related issues (issues #6, #7, and #8) for the LTE IDLE/INACTIVE mode DC measurement. We will provide our own view on each of them.

6. Different UE capabilities:
In issue #6 listed in the agreed WF [1], it discusses whether capability ca-IdleModeMeasurements-r15 in LTE RRC can be used to indicate that UE can support both scenario 1 and 2. Considering that the capabilities for early measurement reporting are currently discussed in RAN2, we suggest that RAN4 should avoid the parallel discussion for capabilities and wait for the RAN2’s decision. RAN4 can firstly specify the corresponding requirements for scenarios 2, 3, and 4.
[bookmark: _Ref32360490]Proposal 1: RAN4 to avoid the parallel discussion for early measurement reporting capabilities and wait for the RAN2’s decision.
3	Discussion on requirement framework of LTE IDLE/INACTIVE DC measurement    
In this section, we will provide our own view on the rest of 2 issues (issues #7 and #8).
7. Number of carriers:
In RAN4 #92 meeting, companies already agreed that “In NR, supporting IDLE/INACTIVE mode CA measurement should not extend the measurement capability defined in Rel-15.” We believe that the similar concept can also be adopted for the LTE IDLE/INACTIVE DC and CA measurement. The number of reported carriers of CRS based and SSB based measurement in LTE IDLE/INACTIVE mode should not extend the measurement capability defined in Rel-15, i.e., Section 4.2.2.9 and 4.2.2.9a in TS 36.133.
[bookmark: _Ref32360493]Proposal 2: The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode should not extend the measurement capability defined in Rel-15.

8. Detected cell state:
The concept of known/unknown cell is already applied in the cell re-selection requirement and they are already specified in the re-selection requirement that:
•	UE shall be able to evaluate a newly detectable cell within Tdetect
•	UE shall be able to evaluate a cell has been detected within Tevaluate
From UE perspective, it would simplify the UE measurement scheduling in IDLE/INACTIV mode if requirements for EMR and re-selection follow the same principles. So we recommend that  
[bookmark: _Ref32360498]Proposal 3: RAN4 to reuse the concept of known cell and unknown cell in Rel-15 re-selection requirement to specify the Rel-16 EMR measurement delay. 

In [2], a CRS based and SSB Based EMR requirement framework in NR IDLE/INACTIVE mode is proposed. We also see the benefit for RAN4 to apply similar EMR requirement framework for SSB based EMR requirement framework in LTE IDLE/INACTIVE mode. Similar methodologies can be reused here if RAN4 can achieve the consensus for NR IDLE/INACTIVE mode DC and CA measurement. So we suggest that
[bookmark: _Ref32360507]Proposal 4: RAN4 to adopt the SSB based EMR requirement framework shown in following table as a baseline to further discuss the corresponding measurement delay and accuracy requirements 

Table 2: SSB based EMR requirement framework in LTE IDLE/INACTIVE mode
	Serving cell signal quality
	Srxlev ≤ Threshold
	Srxlev > Threshold

	Overlapping with carriers for 
re-selection
	Overlapping
	Non-overlapping
	Overlapping
	Non-overlapping

	# of early measurement reporting carriers
	At least [X] inter-freq. carriers
	At least [X+Y] inter-freq. carriers, 
where Y>0

	SSB based Measurement delay
	FFS 
	FFS 
	FFS 
	FFS

	SSB based Measurement accuracy
	FFS 
	FFS 
	FFS 
	FFS





4	Summary 
In this contribution, we have the following proposals:
Proposal 1: RAN4 to avoid the parallel discussion for early measurement reporting capabilities and wait for the RAN2’s decision.
Proposal 2: The number of reported carriers of CRS based and/or SSB based measurement in LTE IDLE/INACTIVE mode should not extend the measurement capability defined in Rel-15.
Proposal 3: RAN4 to reuse the concept of known cell and unknown cell in Rel-15 re-selection requirement to specify the Rel-16 EMR measurement delay. 
Proposal 4: RAN4 to adopt the SSB based EMR requirement framework shown in following table as a baseline to further discuss the corresponding measurement delay and accuracy requirements
Table 3: SSB based EMR requirement framework in LTE IDLE/INACTIVE mode
	Serving cell signal quality
	Srxlev ≤ Threshold
	Srxlev > Threshold

	Overlapping with carriers for 
re-selection
	Overlapping
	Non-overlapping
	Overlapping
	Non-overlapping

	# of early measurement reporting carriers
	At least [X] inter-freq. carriers
	At least [X+Y] inter-freq. carriers, 
where Y>0

	SSB based Measurement delay
	FFS 
	FFS 
	FFS 
	FFS

	SSB based Measurement accuracy
	FFS 
	FFS 
	FFS 
	FFS
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