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1 Introduction
RAN2 has discussed the early measurement in DCCA WI for several meetings. Several new features have been agreed in R16. In this paper, we discuss the related capabilities for the new features.

2 Discussion
The following is the early measurement capabilities in LTE euCA define in 36.306. 

[bookmark: _Toc12697802]4.3.6.31	ca-IdleModeMeasurements-r15
This field defines whether the UE supports performing eNB-configured CRS-based RRM measurements for configured carrier(s) in RRC_IDLE mode, including reporting them when requested by eNB while in RRC_CONNECTED, as specified in TS 36.331 [5].
[bookmark: _Toc12697803]4.3.6.32	ca-IdleModeValidityArea-r15
This field defines whether the UE supports configuration of validity area for performing eNB-configured CRS-based RRM measurements for configured carrier(s) in RRC_IDLE mode, as specified in TS 36.331 [5]. A UE that supports this feature shall also support ca-IdleModeMeasurements-r15.
In R16, the target frequency of early measurement could be either LTE or NR. The basic early measurement operation including the measurement on targets according to NW configuration (from dedicated and/or SI), and the reporting. We think that it is straightforward to divide the early measurement based on the measurement target and whether the UE is in LTE or NR. The R15 euCA early measurement already define to capability to measure LTE CSR in LTE. Thus we propose to add 3 more bits for the NR SSB-based measurement in LTE/NR and LTE CRS-based measurement in NR. Furthermore, we think these should be optional features.

Proposal 1: Introduce an optional capability bit for NR SSB-based RRM measurement in LTE IDLE/INACTIVE mode. 

Proposal 2: Introduce an optional capability bit for LTE CRS-based RRM measurement in NR IDLE/INACTIVE mode. 

Proposal 3: Introduce an optional capability bit for NR SSB-based RRM measurement in NR IDLE/INACTIVE mode. 

Regarding to validity area, it is clear that we need a new capability bit in NR RRC. For LTE, it is unclear that whether we could or should reuse the old capability bit. Based on the LTE ASN.1 definition, the LTE validity area is configured within the target LTE early measurement frequencies. Thus it is not suitable to reuse the same configuration also for NR early measurement. We think that a new capability bit is request. Also we think that details validity area is not completed yet so the difference between R15 and R16 capability is still FFS.

Proposal 4: Introduce an optional capability bit in NR to indicate whether the UE supports validity area configuration.

Proposal 5: Introduce an optional capability bit in LTE to indicate whether the UE supports R16 validity area configuration. FFS on the difference between R15 validity area and R16 validity area.


The following table summarizes our proposal for the capabilities in early measurement. 


Table 1 - Capability for early measurement reporting
	Sub-feature
	ASN.1
	Per
	Mandatory
	FDD/TDD
Diff
	FR1/FR2 Diff

	LTE CRS based measurement in LTE IDLE/INACTIVE
	ca-IdleModeMeasurements-r15 in LTE RRC
	UE
	No
	No
	No

	NR SSB based measurement in LTE IDLE/INACTIVE
	New in LTE RRC
	UE
	No
	No
	No

	TE CRS based measurement in NR IDLE/INACTIVE
	New in NR RRC
	UE
	No
	No
	No

	NR SSB based measurement in NR IDLE/INACTIVE
	New in NR RRC
	UE
	No
	No
	No

	

	R15 Validity Area
	ca-IdleModeValidityArea-r15 in LTE RRC
	UE
	No
	No
	No

	R16 Validity Area configured by eNB
	New in LTE RRC
	UE
	No
	No
	No

	R16 Validity Area configured by gNB
	New in NR RRC
	UE
	No
	No
	No




[bookmark: _GoBack]3 Conclusions	
Base on the discussion in section 2, we propose the following: 

Proposal 1: Introduce an optional capability bit for NR SSB-based RRM measurement in LTE IDLE/INACTIVE mode. 

Proposal 2: Introduce an optional capability bit for LTE CRS-based RRM measurement in NR IDLE/INACTIVE mode. 

Proposal 3: Introduce an optional capability bit for NR SSB-based RRM measurement in NR IDLE/INACTIVE mode. 

Proposal 4: Introduce an optional capability bit in NR to indicate whether the UE supports validity area configuration.

Proposal 5: Introduce an optional capability bit in LTE to indicate whether the UE supports R16 validity area configuration. FFS on the difference between R15 validity area and R16 validity area.

