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1 Introduction

The agreements on the UE measurement capability were made in RAN4#91 and are as below [1]:

	NR-U SCell

(Scenario A, Scenario B with CA, Scenario C with CA)
	NR-U PSCell

(Scenario B)
	NR-U PCell

(Scenario C)

	-Frequency layers: same as for Rel-15 SA NR

-Reporting criteria: new reporting criteria for RSSI and channel occupancy measurements (CA intra-frequency and inter-frequency) are to be added
	-Frequency layers: same as for Rel-15 EN-DC 
-Reporting criteria: new reporting criteria for RSSI and channel occupancy measurements (non-CA intra-frequency, inter-frequency, and inter-RAT E-UTRAN(NR-U) are to be added
	-Frequency layers: same as for Rel-15 SA NR (for RRC_IDLE and RRC_CONNECTED, respectively) 

-Reporting criteria: new reporting criteria for RSSI and channel occupancy measurements (non-CA intra-frequency and inter-frequency) are to be added


In this contribution, we propose a further clarification for the UE measurement capability in NR-U.
2 Frequency Layers

It was agreed in [1] that the UE measurements capability in terms of the frequency layers is the same as for Rel-15 for a respective scenario.

2.1 NR-U Scenario A and Scenario C

For NR-U Scenarios A and C, the Rel-15 SA NR measurement capability was agreed [1] to be applicable.

According to TS 38.133, this capability for RRC_CONNECTED includes:

-
Depending on UE capability, 7 NR inter-frequency carriers configured by PCell, and

-
Depending on UE capability, 7 E-UTRA TDD inter-RAT carriers configured by PCell, and

-
Depending on UE capability, 7 E-UTRA FDD inter-RAT carriers configured by PCell, and

-
Depending on UE capability, 1 E-UTRA FDD inter-RAT carrier for RSTD measurements configured via LPP [22], and

-
Depending on UE capability, 1 E-UTRA TDD inter-RAT carrier for RSTD measurements configured via LPP [22]. 

In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least [13] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD layers.

The agreement is valid for general RRM measurements. However, the Rel-15 measurement capability includes also frequency layers for inter-RAT RSTD measurements, which should not be included for NR-U since otherwise RAN4 needs to define inter-RAT RSTD requirements (e.g., interruptions at SI reading) for NR-U serving cells which is not in the NR-U WI scope.
· Proposal 1: For NR-U Scenarios A and C, the number of frequency layers in RRC_CONNECTED is the same as for Rel-15 SA NR, excluding the frequency layers for inter-RAT RSTD measurements. The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 SA NR.
For RRC_IDLE (applicable for Scenario C only), the UE measurement capability from TS 38.133 is as follows:
-
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.
· Proposal 2: For NR-U Scenario C, the number of frequency layers in RRC_IDLE is the same as for Rel-15 SA NR. The total number of effective carrier frequency layers is 14, i.e., the same as in Rel-15 SA NR.

2.2 NR-U Scenario B
For NR-U Scenario B (only RRC_CONNECTED is applicable), the Rel-15 EN-DC measurement capability was agreed [1] to be applicable.

According to TS 38.133, this capability for RRC_CONNECTED includes:

-
Depending on UE capability, 7 NR inter-frequency carriers configured by PScell, and

-
Depending on UE capability, 7 NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA PCell [15], and

-
Depending on UE capability, 6 E-UTRA TDD inter-frequency carriers configured by E-UTRA PCell [15], and

-
Depending on UE capability, 6 E-UTRA FDD inter-frequency carriers configured by E-UTRA PCell [15], and

-
Depending on UE capability, 3 FDD UTRA carriers, and

-
Depending on UE capability, 3 TDD UTRA carriers, and

-
Depending on UE capability, 32 GSM carriers (one GSM layer corresponds to 32 carriers), and

-
Depending on UE capability, 1 E-UTRA FDD inter-frequency carrier for RSTD measurements configured via LPP [22], and

-
Depending on UE capability, 1 E-UTRA TDD inter-frequency carrier for RSTD measurements configured via LPP [22].
In addition to the requirements defined above, the UE shall be capable of monitoring a total of at least 13 effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD and GSM (one GSM layer corresponds to 32 carriers) layers. The UE shall be capable of monitoring a total of at least 7 effective NR carrier frequency layers excluding NR serving carrier(s), comprising of any above defined combination of NR inter-RAT carriers excluding NR serving carrier(s) configured by E-UTRA PCell and NR inter-frequency carriers configured by PSCell.

Similar to NR-U Scenarios A and C in RRC_CONNCTED, the frequency layers with inter-RAT measurements can be excluded.
· Proposal 3: For NR-U Scenario B, the number of frequency layers in RRC_CONNECTED is the same as for Rel-15 EN-DC, excluding the frequency layers for inter-RAT RSTD measurements. The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 EN-DC.
3 Summary
The following is proposed in the contribution:
· Proposal 1: For NR-U Scenarios A and C, the number of frequency layers in RRC_CONNECTED is the same as for Rel-15 SA NR, excluding the frequency layers for inter-RAT RSTD measurements. The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 SA NR.

· Proposal 2: For NR-U Scenario C, the number of frequency layers in RRC_IDLE is the same as for Rel-15 SA NR. The total number of effective carrier frequency layers is 14, i.e., the same as in Rel-15 SA NR.

· Proposal 3: For NR-U Scenario B, the number of frequency layers in RRC_CONNECTED is the same as for Rel-15 EN-DC, excluding the frequency layers for inter-RAT RSTD measurements. The total number of effective carrier frequency layers is 13, i.e., the same as in Rel-15 EN-DC.
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