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1. Introduction
In the previous RAN2 meeting, An LS [1] on clarification of UE requirements for early measurement performance and reporting was agreed.
	1. Overall Description:
RAN2 has discussed the different aspects of configuring early measurements, and these have been agreed:

For early measurement configuration and reporting, ASN.1 signalling to allow the configuration of
	-up to 8 E-UTRA and 8 NR carries to be measured
	-up to 8 E-UTRA and 8 NR carriers to be reported
	-up to 32 beams to be included in the NR results (per carrier)

Since the UE can be configured for early measurements not only via dedicated signalling but also via broadcast signalling, RAN2 would like clarification from RAN4 regarding the UE capability implications of the above agreements. Specifically, RAN2 would like to know if current RAN4 UE requirements allow the above configurations. 

2. Actions:
To RAN4:
ACTION: 	RAN2 would like to respectfully ask RAN4 to clarify the UE requirements aspects of early measurement performance and reporting, specifically, if rel-16 UE measurement requirements allow the above configurations. 



In the RAN4#94-e-bis meeting, there was not much discussion on the questions raised in the LS. In this contribution we further provide our views on the questions in the LS.

2. Discussion
In the RAN4#94-e meeting, the UE measurement capability for mobility and for EMR in IDLE mode was agreed as captured in WF [2].
	· The total number of carriers that the UE must measure, for mobility and for EMR (overlapping and non-overlapping), should not exceed UE’s NR idle mode mobility measurement capability (section 4.2.2.1 in 38.133). 



It was agreed that the total number of carriers that the UE must measure, for mobility and for EMR (overlapping and non-overlapping), should not exceed UE’s NR idle mode mobility measurement capability (section 4.2.2.1 in 38.133). There are three type of measurements: mobility measurement only, non-overlapping EMR measurement and overlapping EMR measurement (a carrier for both EMR and mobility measurement).
The UE measurement capability are as follows.
	[bookmark: _Toc5952538][bookmark: _Hlk1031227]4.2.2.1	UE measurement capability
For idle mode cell re-selection purposes, 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.



So from Idle mode UE measurement capability perspective UE is only allowed to configure 7 NR carriers and 7 E-UTRA carriers for EMR measurement at maximum. If there are carriers for mobility only measurement the number of carriers can be configured for EMR measurement will be even less. 

In the RAN4#94-e-bis meeting, it was further agreed that no RAN4 requirements will be specified if the total number exceeds 14.
	Defining the number of EMR carriers (sub-topic 1-4)
· if N>14:
· Option 1: no RAN4 requirements defined (UE implementation)
· Agreement:
· Total number of carriers that the UE needs to measure for cell reselection and EMR (overlapping or not overlapping), including NR and LTE carriers, cannot exceed Rel-15 UE capability (as defined in 38.133, section 4.2.2.1)



So if the configured number of carriers exceed UE capability then it is up to UE implementation which carriers are measured. From UE requirements perspective it is allowed to configure any number of carriers. However only some of the carriers will be measured by UE and the measured carriers can high likely be different based on UE implementation.
Observation 1: UE measurement capability only support 7 NR carriers and 7 E-UTRA carriers to be configured for EMR measurement if there is no other carriers being configured for mobility measurement.
Observation 2: If the configured number of carriers exceed UE capability then it is up to UE implementation which carriers are measured.

Regarding the number of beams that can be included in the measurement results, RAN4 agreed to define UE capability of number of beams UE shall be capable of measuring, but the detail needs further study.
	Companies are invited to provide input on measurement requirements for NR inter-frequency and LTE inter-RAT EMR carrier:
· Definition on UE measurement capability to support beam-level measurements for EMR.
· Detailed beam level measurement capability requirements:
· option 1: same as the number of beams in the existing inter-frequency requirements for RRC_CONNECTED state
· option 2: other?
· NR inter-frequency EMR measurement requirements on a non-overlapping carrier
· Consider FR1 and FR2 aspects
· LTE inter-RAT EMR measurement requirements on a non-overlapping carrier
· Measurement requirements for non-overlapping carriers. 



Observation 3: RAN4 will specify UE capability of number of beams.

3. Conclusion
In this contribution, we further provided our views on clarification of UE requirements for early measurement performance and reporting. Following observations are present. 
Observation 1: UE measurement capability only support 7 NR carriers and 7 E-UTRA carriers to be configured for EMR measurement if there is no other carriers being configured for mobility measurement.
Observation 2: If the configured number of carriers exceed UE capability then it is up to UE implementation which carriers are measured.
Observation 3: RAN4 will specify UE capability of number of beams.

Based on the observations, a draft LS was provided in [4].
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