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Introduction
In this document, we discuss the requirement of UE measurement capability and reporting criteria for NR-U.
· Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 
· NR-U SCell may have both DL and UL, or DL-only.
· Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)
· Scenario C: Stand-alone NR-U
· Scenario D: A stand-alone NR cell in unlicensed band and UL in licensed band
· Scenario E: Dual connectivity between licensed band NR and NR-U 

Discussion
In last meeting, WF on RRM requirements for NR-U [1] was agreed, and RAN4 has agreement on UE measurement capability and reporting criteria for NR-U that
· Keep the same measurement capability as those in Rel-15 after introducing NR-U requirement.
· New reporting criteria for RSSI and Channel Occupancy are needed
For RSSI and channel occupancy, corresponding measurements requirements, measurements accuracy requirements and reporting criteria are agreed to be specified for NR-U in Rel-16.

RAN1 also has agreement [2] that NR-U supports at least the functionalities of Rel-13 LAA RSSI and channel occupancy reporting as a baseline. 
· FFS: 
· Enhanced RSSI metrics, for e.g., sub-band-level interference measurements in a wideband operation scenario
· reporting of a new medium contention/load metric other than channel occupancy
We are trying to understand the intention of a new medium contention or load metric other than channel occupancy. From RAN4’s perspective, we cannot find too much room of improvement of RSSI and channel Occupancy measurement, and the mechanism can be well reused for NR-U, since the procedures of LBT mechanism and channel occupancy for NR-U can totally follow those of LAA. Section 8.11.4 for RSSI measurements and 8.11.5 for Channel occupancy measurements In TS 36.133 can be reused for NR-U, where the value of ReportInterval and channelOccupancyThreshold are configured by higher layer. 
1>	if the measRSSI-ReportConfig is configured within the corresponding reportConfig for this measId:
2>	set the rssi-Result to the average of sample value(s) provided by lower layers in the reportInterval;
2>	set the channelOccupancy to the rounded percentage of sample values which are beyond to the channelOccupancyThreshold within all the sample values in the reportInterval;
[bookmark: _Hlk3280971]Proposal 1: Reuse the metric of RSSI and channel occupancy of LAA for NR-U. 
And base on the definition of LAA，NR-U can reuse Ecat
[bookmark: OLE_LINK36]Proposal 2: Ecat of intra-frequency and inter-frequency RSSI and channel occupancy measurements for NR-U can be defined the same with those of LAA with value as 1, respectively.
Proposal 3: Ecat of intra-frequency and inter-frequency measurement for NR-U serving cell can follow those of NR.

For different scenarios, we have the following observations.
Observation 1: For Scenario A, only intra-RAT (NR+NR-U) mobility are considered, and UE measurement capability and reporting criteria is configured by MN (NR PCell).

Observation 2: For Scenario B, non-CA intra-frequency, inter-frequency, and inter-RAT E-UTRANNR-U are considered.

Observation 3: For Scenario C NR-U SA, no inter-RAT mobility is considered.

Based on the observations above，the corresponding requirement of total number of reporting criteria are suggested, which can be taken into consideration for CR.

· For Scenario A: Carrier aggregation between licensed band NR (PCell) and NR-U (SCell) 

It is similar to LTE-LAA CA. For LAA, Ecat of intra-frequency and Inter-frequency RSSI and channel occupancy measurements can be also set as 1, while the total reporting criteria are to be verified when the UE capabilities related to LAA frame structure 3 are decided. So for the total reporting criteria of Scenario A, the requirement of NR SA can be reused considering the impact of Ecat of RSSI and channel occupancy measurements.
For UE configured with Scenario A (NR + NR-U CA): , where


 is the total number of NR and NR-U reporting criteria according to Table 9.1.4.2-1, and  is the number of configured NR serving frequencies,   is the number of configured NR-U serving frequencies,  including NR PCell, and NR and NR-U SCells carrier frequencies
· For Scenario B: Dual connectivity between licensed band LTE (PCell) and NR-U (PSCell)

It is similar to EN-DC.  The UE capable of supporting Scenario B shall be able to support in parallel per category up to Ecat reporting criteria according to table 8.2.2-1 of TS36.133 and Table 1.
For UE configured with Scenario B: , where

 is the total number of NR-U reporting criteria applicable for UE configured with EN-DC according to Table 9.1.4.2-1, and  is the number of configured NR-U serving frequencies, including PSCell and SCells carrier frequencies,
 is the total number of E-UTRA reporting criteria configured by E-UTRA PCell except PSCell and SCell carrier frequencies, as specified in TS 36.133 [15] for UE configured with EN-DC.

· Scenario C: Stand-alone NR-U
For scenario C, only intra-RAT mobility is considered according to current common understanding.
For UE configured with Scenario C: , where

 is the total number of NR-U reporting criteria according to Table 9.1.4.2-1, and  is the number of configured NR-U serving frequencies, including NR-U PCell, and SCells carrier frequencies,
The UE capable of supporting scenarios of NR-U shall be able to support in parallel per category up to Ecat reporting criteria as Table 1 below.
Table 1： Requirements for reporting criteria per measurement category for NR-U
	Measurement category
	Ecat
	Note

	Intra-frequency Note 1,2
	9
	Events for any one or a combination of intra-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN intra-frequency cells

	Inter-frequency Note1,2
	10
	Events for any one or a combination of inter-frequency SS-RSRP, SS-RSRQ, and SS-SINR for NG-RAN inter-frequency cells

	Intra-frequency RSSI and channel occupancy measurements under operation with NR-U Note 2
	1
	One report capable of one UE RSSI and channel occupancy measurements per serving carrier frequency. Applicable for UE capable of performing and reporting UE RSSI and channel occupancy under operation with NR-U.

	Inter-frequency RSSI and channel occupancy measurements under operation with NR-U Note 2
	1
	One report capable of one UE RSSI and channel occupancy measurements for an inter-frequency. Applicable for UE capable of performing and reporting UE RSSI and channel occupancy under operation with NR-U.

	NOTE 1:	Applicable for per NR or NR-U serving frequency.
NOTE 2: Applicable for UE configured with Scenario A, B, C of NR-U.



Conclusion
In this contribution, we have the following observations.
Proposal 1: Reuse the metric of RSSI and channel occupancy of LAA for NR-U. 
Proposal 2: Ecat of intra-frequency and inter-frequency RSSI and channel occupancy measurements for NR-U can be defined the same with those of LAA with value as 1, respectively.
Proposal 3: Ecat of intra-frequency and inter-frequency measurement for NR-U serving cell can follow those of NR.
Observation 1: For Scenario A, only intra-RAT (NR+NR-U) mobility are considered, and UE measurement capability and reporting criteria is configured by MN (NR PCell).
Observation 2: For Scenario B, non-CA intra-frequency, inter-frequency, and inter-RAT E-UTRANNR-U are considered.
Observation 3: For Scenario C NR-U SA, no inter-RAT mobility is considered.
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