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1. Introduction

In RAN4#94-e, the RRM requirements for LTE – NR EMR measurement were discussed and the outcomes are captured in the WF [1]. Based on our understanding, the remaining issues include
· Number of layer that UE shall monitor for EMR

· Conditions for detected cell status

· Measurement requirements for EMR

In this paper, we will provide our views for the above issues.
2. Discussion
2.1. Number of layer that UE shall monitor for EMR

In [1] it is agreed that

	2. number of LTE EMR carriers to support:
· At least agree that the total number of carriers for EMR and mobility should not exceed the corresponding Rel-15 capability
· RAN4 discussion to continue to decide the actual number.
3. Number of NR inter-RAT carriers:
· At least agree that the total number of carriers for EMR and mobility should not exceed the corresponding Rel-15 capability.
· RAN4 discussion to continue to decide the actual number.


2.1.1. Number of NR inter-RAT carriers
It is straightforward that UE supporting NR inter-RAT EMR shall support EMR measurement on a number of NR carriers. It should be noted that this UE is 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 most likely 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. 

Proposal 1: UE supporting NR inter-RAT EMR is required to measure [1] carrier for LTE – NR inter-RAT EMR.

2.1.2. Total number of carriers for EMR
For UE supporting both LTE inter-frequency EMR and NR inter-RAT EMR, one open issue 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 (which is agreed in [1]), 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 2: UE supporting both LTE inter-frequency EMR and NR inter-RAT EMR, the number of LTE inter-frequency EMR carriers is same as in euCA.
2.2. Conditions for detected cell status

In [1] it is agreed that
	4. Cell detected status at transitioning from connected mode
· Adopt the LTE concept:
· An NR inter-RAT cell which is a detected cell in Connected mode prior to connection release, shall remain detected after UE has entered Idle/Inactive mode
· Open: conditions when the detected cell status remain detected during transitioning from connected to idle or inactive mode.


In LTE the requirements for detected cell status means UE needs to keep the information for the cell detected when it was in Connected after it enters Idle. UE would need to perform cell detection for that cell but can just measure it after entering Idle. 

For NR, an important difference is that the measurement is based on SSB, i.e. when we say a cell is a detected cell for the UE, it means one or more SSBs of the cell is detected. It should be noted that as Tx beam is different on different SSBs, UE still needs to first perform cell detection on other SSBs before it can measure that SSB. Therefore, the requirements for detected cell status apply only for the SSB UE detected when in Connected mode, but not for all SSBs of the cell. 

Another difference is NR is that in case of FR2 the measurement is done with Rx beam sweeping. However, we do not see this needs to be accounted in the requirements for the detected cell. This is because for UE measurement in Idle, e.g. in section 4.2 of 38.133, the Rx beam sweeping is already included. It means when UE rotates and the best Rx beam changes, a detected SSB can still be considered as in detected status.

Proposal 3: Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam.
2.3. Measurement requirements for EMR

In [1] it is agreed that
	5. Measurement requirements for NR Inter-RAT EMR carrier
· RAN4 will discuss and if needed define requirements for an NR Inter-RAT EMR carrier:
· UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement
· UE measurement requirements


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.
As NR relies on beam based operation and there are multiple SSBs/Tx beams per cell, the usefulness of EMR would be quite limited without UE trying to search for new SSBs, e.g. a detected SSB of a detected cell may become undetectable, and whole cell would be undetectable if UE does not do cell detection. Also, when UE moves to a new cell, it is very likely that the candidate PSCell or SCell which can be paired with new serving cell have not been detected by the UE. Therefore, we think UE should perform cell detection for NR EMR measurement. 

Proposal 4: UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement.

3. Conclusions

In this paper we provided our views on remaining issues in LTE – NR EMR requirements.
Proposal 1: UE supporting NR inter-RAT EMR is required to measure [1] carrier for LTE – NR inter-RAT EMR.

Proposal 2: UE supporting both LTE inter-frequency EMR and NR inter-RAT EMR, the number of LTE inter-frequency EMR carriers is same as in euCA.
Proposal 3: Requirements for detected cell status apply only for the SSBs UE detected when in Connected mode. The requirements apply without restriction on same Rx beam.
Proposal 4: UE performs periodic cell detection and measurement for LTE – NR inter-RAT EMR measurement.
4. Reference
[1]. R4-2002235, WF on NR Inter-RAT EMR requirements, Nokia, Nokia Shanghai Bell
8
1

