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1. Introduction

In RAN4#93, the RRM requirements for early measurement reporting (EMR) were further discussed. The discussions were around two separate scenarios:

· NR intra-RAT EMR measurement when UE is camped on NR cell, and 

· LTE – NR inter-RAT EMR measurement when UE is camped on LTE cell 
A number of agreements and open issues related to the second scenario are captured in the WF [1], and in our understanding the remaining issues include 
· UE capability in euCA and LTE – NR inter-RAT EMR
· Measurement capability in terms of number of EMR carriers

· Detected cell status
In this paper, we will provide our views on LTE –NR inter-RAT EMR measurement requirements. The remaining issues related to the first scenario are addressed in our companion paper [2].
2. Discussion
2.1. UE capability
In [1] the following agreements are reached on UE capability.

	· Different UE capabilities:
1. Option 1: UE supporting ca-IdleModeMeasurements also support measurement of NR inter-RAT for early reporting.

2. Option2: UE not supporting ca-IdleModeMeasurements support measurement of NR inter-RAT for early reporting.

3. Other options are not precluded

4. 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.


In our view, supporting LTE inter-frequency EMR (ca-IdleModeMeasurements) and supporting LTE – NR inter-RAT EMR should be separate UE capabilities. We may have following UE types
1) Supporting neither LTE inter-frequency EMR nor LTE – NR inter-RAT EMR

2) Supporting LTE inter-frequency EMR but not LTE – NR inter-RAT EMR 

3) Supporting LTE – NR inter-RAT EMR but not LTE inter-frequency EMR 

4) Supporting both LTE inter-frequency EMR and LTE – NR inter-RAT EMR

For type 1 UE no EMR requirement is applicable. For type 2 UE, the existing euCA requirements are applicable. RAN4 should define EMR requirements for type 3 and type 4 UEs.

Proposal 1: Define separate UE capabilities for LTE inter-frequency EMR (ca-IdleModeMeasurements) and LTE – NR inter-RAT EMR.
Proposal 2: RAN4 to define LTE – NR inter-RAT EMR requirements for type 3 and type 4 UEs. 

· Type 3: UE supporting LTE – NR inter-RAT EMR but not LTE inter-frequency EMR 

· Type 4: UE supporting both LTE inter-frequency EMR and LTE – NR inter-RAT EMR

2.2. Number of carriers

In [1] the following agreements are reached on number of EMR 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

1. 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


Number of NR carriers: It is straightforward that both type 3 and type 4 UE shall support EMR measurement on a number of NR carriers. It should be noted that type 3 and type 4 UE are most likely EN-DC UE, and an EN-DC UE does not support mobility measurement on NR carriers when in idle, so this NR inter-RAT EMR is extra measurement. The number of NR carriers should be limited to not increase the UE complexity. In LTE euCA, UE is required to measure 1 non-overlapping LTE inter-frequency carrier. We therefore suggest that both type 3 and type 4 UE is required to measure [1] carrier for LTE – NR inter-RAT EMR. 

Total number of carriers for EMR and mobility: Another principle for both type 3 and type 4 is that supporting of LTE – NR inter-RAT EMR measurement should not increase the total number of carriers defined for Rel-15, which is captured in 4.2.2.9 of 36.133.
Total number of carriers for EMR: For type 4 UE, one open issue from [1] is whether the total number of EMR carriers should be increased or not. Equivalently, the question is whether NR inter-RAT EMR carrier shares the capability of LTE inter-frequency EMR. In our view, as long as the total number of carriers for EMR and mobility does not exceed Rel-15 limit, there is no need to limit the total number of carriers for EMR to be same as euCA, and the number of LTE inter-frequency carriers can be kept same.
Proposal 3: Both type 3 and type 4 UE are required to measure [1] carrier for LTE – NR inter-RAT EMR, and the total number of carriers for EMR and mobility should not exceed the Rel-15 capability.
Proposal 4: For type 4 UE, the number of LTE inter-frequency EMR carriers is same as in euCA.

2.3. Detected cell status
In [1] the following agreements are reached on detected cell status.

	· 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


Detected cell status is used in LTE euCA requirements. In LTE, UE does not perform cell detection for EMR measurement. For non-overlapping carriers, and for overlapping carriers when serving cell is in good condition, UE only performs RSRP/RSRQ measurement on detected cells – the cells that have been detected by the UE when in Connected and remain detectable. 

EN-DC UE will not be configured with NR inter-RAT measurement for mobility, so NR inter-RAT EMR carriers are always non-overlapping carriers for UE in LTE. If UE only performs single measurement on detected cells as specified for non-overlapping LTE inter-frequency carrier in euCA, it will limit the potential for the network and more importantly for the UE, to benefit from fast EN-DC setup. Therefore, we think UE should perform periodic measurement on the inter-RAT NR carriers for early measurement. In addition, as discussed in section 2.3 in [2], we think UE should perform cell detection for NR EMR measurement. 
Proposal 5: UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement.
For detected cell status, as discussed in section 2.3 in [2], the same requirement from euCA can be re-used, i.e. a cell detected when in Connected should remain detected when UE enters Idle/Inactive as long as other conditions are met.
Proposal 6: Re-use the same concept of detected cell status from LTE for LTE – NR inter-RAT EMR measurement.

3. Conclusions

In this paper we provided our views on remaining issues for LTE –NR inter-RAT EMR measurement requirements.
Proposal 1: Define separate UE capabilities for LTE inter-frequency EMR (ca-IdleModeMeasurements) and LTE – NR inter-RAT EMR.
Proposal 2: RAN4 to define LTE – NR inter-RAT EMR requirements for type 3 and type 4 UEs. 

· Type 3: UE supporting LTE – NR inter-RAT EMR but not LTE inter-frequency EMR 

· Type 4: UE supporting both LTE inter-frequency EMR and LTE – NR inter-RAT EMR

Proposal 3: Both type 3 and type 4 UE are required to measure [1] carrier for LTE – NR inter-RAT EMR, and the total number of carriers for EMR and mobility should not exceed the Rel-15 capability.

Proposal 4: For type 4 UE, the number of LTE inter-frequency EMR carriers is same as in euCA.

Proposal 5: UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement.

Proposal 6: Re-use the same concept of detected cell status from LTE for LTE – NR inter-RAT EMR measurement.
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