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1 UE measurement capability:  9.7.3.1
Frequency layer number, cell number and beam number (20min)
1.1 Contributions list
	Agenda
	Tdoc number
	Type
	Title
	Source

	9.7.3.1
	R4-1712356
	discussion
	Further discussion on UE measurement capability
	Intel Corporation

	9.7.3.1
	R4-1712395
	discussion
	UE Measurement capability
	MediaTek inc.

	9.7.3.1
	R4-1712592
	discussion
	Further discussion on UE measurement capabilities
	CATT

	9.7.3.1
	R4-1712755
	discussion
	Discussion on measurement capability for NR
	LG Electronics Mobile Research

	9.7.3.1
	R4-1712757
	CR
	CR on UE measurement capability(number of layers) for TS36.133
	LG Electronics Mobile Research

	9.7.3.1
	R4-1712914
	discussion
	Further discussion on measurement capability
	CMCC

	9.7.3.1
	R4-1713010
	discussion
	Discussion on UE measurement capability requirements
	NTT DOCOMO, INC.

	9.7.3.1
	R4-1713054
	pCR
	TP to 38.133 on NR UE measurement capability
	ZTE

	9.7.3.1
	R4-1713055
	discussion
	Further discussion on UE measurement capabilities in NR
	ZTE

	9.7.3.1
	R4-1713150
	discussion
	Number of frequency layers to monitor in NR
	Nokia, Nokia Shanghai Bell

	9.7.3.1
	R4-1713151
	discussion
	Network Cell and Beam Dimensioning discussion
	Nokia, Nokia Shanghai Bell

	9.7.3.1
	R4-1713152
	discussion
	Cell and beam monitoring requirements in NR
	Nokia, Nokia Shanghai Bell

	9.7.3.1
	R4-1713406
	discussion
	Further discussion on measurement capability
	Huawei,HiSilicon

	9.7.3.1
	R4-1713407
	pCR
	TP for TS38.133 on UE measurement capability
	Huawei,HiSilicon

	9.7.3.1
	R4-1713408
	CR
	CR for TS36.133 on UE measurement capability for NR
	Huawei,HiSilicon

	9.7.3
	R4-1713653
	other
	Further analysis of measurement Requirements of non-Serving Carriers in TS 36133 for NSA Operation
	Ericsson

	9.7.3
	R4-1713654
	CR
	E-UTRA Inter-frequency Measurement Requirements for NSA Operation
	Ericsson

	9.7.3.1
	R4-1713721
	CR
	CR for 36.133 on Number of carriers being monitored
	Nokia, Nokia Shanghai Bell

	9.7.3.1
	R4-1713722
	other
	TP for 38.133 on Number of carriers being monitored
	Nokia, Nokia Shanghai Bell

	9.7.3.1
	R4-1713759
	other
	WF on Methodology for Defining the Number of Frequency Layers
	Ericsson

	9.7.3.1
	R4-1713760
	other
	Way Forward on  the number of beams and cells
	Ericsson

	9.7.3.1
	R4-1713761
	other
	TP to TS 38133 Number of carriers
	Ericsson


1.2 Proposals summary
	Companies
	Proposals

	Ericsson
	R4-1713653
Proposal # 1: The measurement requirements of measurements done on non-serving carriers (E-UTRA Inter-frequency carriers and inter-RAT NR carriers) before the start of the E-UTRA-NR dual connectivity (DC) operation and during the E-UTRA-NR DC operation are scaled by parameter Nfreq and Nfreq,NSA respectively in TS 36.133, where:

·  Nfreq = Total effective number of carriers (E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x, HRPD layers and NR) to monitor (before the NSA starts).

· Nfreq,NSA = Total effective number of NR, E-UTRA FDD and E-UTRA TDD carriers to monitor (during NSA).
R4-1713759
· In 36.133, specify to cover LTE with inter-RAT NR:
· inter-RAT NR carriers for non-NSA
· In 36.133, specify to cover NSA:
· Nfreq, inter-RAT NR, NSA Inter-RAT NR carriers for NSA
· Nfreq, E-UTRA inter-frequency LTE carriers (FDD and TDD)
· In 38.133, specify to cover NSA:
· Nfreq, inter-freq NR, NSA inter-frequency NR carriers
· The total number Nfreq, NSA for NSA is Nfreq, NR + Nfreq, E-UTRA
· Nfreq, NR = Nfreq, inter-RAT NR, NSA + Nfreq, inter-freq NR, NSA, where Nfreq, inter-RAT NR, NSA is defined in 36.133 and Nfreq, inter-freq NR, NSA is defined in 38.133
· Nfreq, NSA is defined in one place (38.133)
· In 36.133, mention Nfreq, NSA but refer to 38.133
· Nfreq, NSA is to be used for measurement period scaling
· In 36.133: for inter-frequency LTE measurements and inter-RAT NR measurements for UE configured with NSA
· In 38.133, for inter-frequency NR measurements for UE configured with NSA

Note: the possible overlap between Nfreq, inter-RAT NR, NSA and Nfreq, inter-freq NR, NSA is FFS
R4-1713760
Proposal 1:

· Two sets of requirements, e.g., 
· for intra-frequency at least:
· Set 1: N1 beams and 8 cells
· Set 2: N2 beams and 1 cell
· for inter-frequency at least:
· Set 1: M1 beams and 4 cells
· Set 2: M2 beams and 1 cell
· UE is configured whether it shall meet Set 1 or Set 2 requirements
· N1, N2, M1, M2 can be either be per carrier frequency or per cell
Proposal 2:

· Option 1 (preferred):
· Number of beams is the number of beams per carrier frequency, e.g., for mmwaves:
· N1 = [32] beams (intra-frequncy) per carrier frequency
· N2 = N1
· M1 = [16] beams (inter-ferquency) per carrier frequency
· M2 = M1
· Option 2:
· Number of beams is the number of beams per cell, e.g., for mmwaves:
· N1 = [4] beams (intra-frequncy) per carrier frequency
· N2 = [32]
· M1 = [4] beams (inter-ferquency) per carrier frequency
· M2 = [16]


	MediaTek
	Observation 1: UE only needs to measure those SSBs that are detectable after cell search.
Observation 2: UE is at a better position to decide which SSBs to be measured in the next occasion.
Proposal 1: The structure of UE measurement capability is defined at least based on the number of beams per frequency.
Proposal 2: Both Option 2 and Option 3 in R4-1709909 can be considered in defining UE measurement capability.
Proposal 3: For SSB based measurement in FR1,
· UE is required to at least simultaneously monitor 8 identified cells and 8 identified beams in intra-frequency layer

· UE shall be capable of performing measurements of at least 4 identified cells and 4 identified beams per inter-frequency layer

Proposal 4: For SSB based measurement in FR2, 

· UE is required to at least simultaneously monitor 8 identified cells and 16 identified beams in intra-frequency layer

· UE shall be capable of performing measurements of at least 4 identified cells and 12 identified beams per inter-frequency layer



	Intel
	Proposal 1: For FR2, the cell number for monitoring is: 

· For SSB based intra-frequency measurement , UE is required to at least monitor [8] identified SSB based intra-frequency cells

· For SSB based inter-frequency measurement, the NR UE shall be capable of performing SSB based measurements of at least [4] cells per frequency layer 

Proposal 2: define capability on number of cells per frequency layer and number of beams per frequency layer 

Proposal 3: For FR2, the beam number for monitoring is: 

· For SSB based intra-frequency measurement with and without measurement gap, UE is required to at least simultaneously monitor [16] identified beams per intra-frequency.

· For SSB based inter-frequency measurement, UE is required to at least simultaneously monitor [8] identified beams per inter-frequency.

Proposal 4: Nfreq, inter-RAT NR, NSA, which is the number of inter-RAT NR carriers, shall not be included in the UE measurement capability requirement when UE is in EN-DC status, i.e. NR is PScell for the UE.

Proposal 5: Count LTE and NR carrier separately even though NR and LTE are coexisting on some of the carriers, e.g. F1 is a carrier which has both LTE and NR cells, the F1 shall be counted into both Nfreq, inter-freq NR, NSA and Nfreq, E-UTRA.

Proposal 6: 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

	CATT
	Proposal 1: Define capability on number of cells per frequency layer and number of beams per frequency layer.
Proposal 2: For sub 6GHz, the NR UE shall be capable of performing measurements for 8 indentified-intra-frequency cells and at least 4 inter-frequency cells per frequency layer.
Proposal 3: For mmWave, the NR UE shall be capable of performing measurements for [8] indentified-intra-frequency cells and at least [4] inter-frequency cells per frequency layer.
Proposal 4: The NR UE capability of frequency layers for NSA scenario is defined in tables as follows:
Release 15 LTE UE
The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] NR inter-RAT carriers 

The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers 

Release 15 LTE-NR NSA UE
The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [7] NR inter-frequency carriers, and
-     Depending on UE capability, [8] TDD E-UTRA inter-RAT carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-RAT carriers

The UE shall be capable of monitoring a total of at least [16] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD layers. 



	LG Electronics Mobile Research
	Proposal 1: For Rel-15 LTE UE not capable of EN DC, keep the current requirement as below.

Nfreq = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD
Proposal 2: For Rel-15 LTE-NR NSA UE capable of EN DC, add the number of NR layer to the existing number of other RAT layer and apply same requirement for both before EN DC operation and during EN DC operation in TS36.133 as below.

Nfreq,NSA = Nfreq, E-UTRA + Nfreq, UTRA + Mgsm + Nfreq, cdma2000 + Nfreq, HRPD + Nfreq, NR
Proposal 3: For Rel-15 LTE-NR NSA UE capable of EN DC, define Nfreq = Nfreq, NR + Nfreq, E-UTRA for during EN DC operation in TS38.133.

Based on the proposals, we provide CR[3] of UE measurement capability for TS36.133.
And, we proposed the number of cells and beams to be monitored as below. 

Proposal 4: Define the number of SSB based cell to be monitored as below

· # of intra-frequency cells/frequency = [8] for both below 6GHz and above 24GHz

· # of inter-frequency cells/frequency = [4] for both below 6GHz and above 24GHz

Proposal 5: Define the number of SSB based beams to be monitored as below.

· # of intra-frequency beams/frequency 

· min([12], N*[8]) for below 6GHz 

· min([16], N*[8]) for above 24GHz

· # of inter-frequency beams/frequency 

· min([6], N*[4]) for below 6GHz 

· min([8], N*[4]) for above 24GHz

· Herein, N is the number of best beams which is informed to UE. And at least one beam should be monitored for detected cell.


	CMCC
	Proposal 1: the NR UE shall be capable of monitoring:

-
[8] TDD E-UTRA carriers , and 

-
[8] FDD E-UTRA carriers  
Proposal 2: the NR UE shall be capable of monitoring a total of at least [16] frequency layers comprising of any combination of NR, E-UTRA FDD, E-UTRA TDD layers.  

	NTT DOCOMO, INC
	Proposal 1:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of simultaneously monitoring at least 8 identified SSB based intra-frequency cells.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least 4 cells per frequency layer.

Proposal 2:

· For both FR1 and FR2:

· For SSB based intra-frequency measurement with and without measurement gap, UE shall be capable of performing measurements of at least [32] beams per frequency layer.

· For SSB based inter-frequency measurement, UE shall be capable of performing SSB based measurements of at least [16] beams per frequency layer.

Proposal 3:

· UE shall meet measurement capability requirements on number of cells and number of beams per frequency layer simultaneously.

· Note that measured N beams may not be best N beams for the UE, but measured N beams include at least one best beam per cell for M best cells for the UE.

Proposal 4:

· If the minimum measurement capability requirement on the number of beams per cell is defined, it should be independent from minimum capability requirements on the number of beams for beam management and that for radio link monitoring.

Proposal 5:
Following requirements for E-UTRA carriers should be defined:
· Release 15 LTE UE shall be capable of performing measurements of at least 8 FDD E-UTRA inter-frequency carriers

· Release 15 LTE UE shall be capable of performing measurements of at least 8 TDD E-UTRA inter-frequency carriers

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 8 FDD E-UTRA inter-RAT carriers

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 8 TDD E-UTRA inter-RAT carriers

Proposal 6:
Following requirements for NR carriers should be defined:
· Release 15 LTE UE shall be capable of performing measurements of at least 8 NR inter-RAT carriers.

· Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 7 NR inter-frequency carriers

Proposal 7:

· Release 15 LTE UE shall be capable of performing measurements of at least 16 effective carriers in total.

·  Release 15 LTE-NR NSA UE shall be capable of performing measurements of at least 15 effective carriers in total.



	ZTE
	Proposal 1: UE measurement capability on number of cells per frequency layer is defined.

Proposal 2: UE measurement capability is defined as the number of cells per frequency layer and number of beams per cell.

Proposal 3: For sub-6 GHz, UE should be able to monitor 8 beams per cell.

Proposal 4: The number of cells is 8 for intra-frequency measurement and 4 for inter-frequency measurement.

Proposal 5: For above 6 GHz, UE should be able to monitor 8 beams per cell.

Proposal 6: The UE measurement capability of number of frequency layers is defined as below. 

Release 15 LTE UE 

The UE shall be capable of monitoring at least per RAT group 

-     Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

-     Depending on UE capability, [8] NR inter-RAT carriers   

the UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD, E-UTRA TDD, UTRA FDD, UTRA TDD, GSM (one GSM layer corresponds to 32 carriers), cdma2000 1x and HRPD layers 

Release 15 LTE-NR NSA UE 

The LTE-NR NSA UE shall be capable of monitoring at least per RAT group 

· Depending on UE capability, [8] TDD E-UTRA inter-frequency carriers, and 

·  Depending on UE capability, [8] FDD E-UTRA inter-frequency carriers, and 

· Depending on UE capability, [7] NR inter-frequency carriers 

the UE shall be capable of monitoring a total of at least [12] effective carrier frequency layers comprising of any above defined combination of NR, E-UTRA FDD and E-UTRA TDD. 



	Nokia, Nokia Shanghai Bell
	R4-1713150
Concerning requirements for 36.133 in non-NSA operation we propose:

Proposal 1: When including NR requirements into LTE specification these should be included in addition to existing requirements.

Proposal 2: Rel-14 requirements shall be used as baseline when discussing total number of carriers to monitor.

Proposal 3: An NR capable UE shall support a number of NR carriers in addition to existing monitoring requirements.

Proposal 4: When operating in LTE, the UE shall be capable of monitoring at least 4 NR inter-RAT carriers.
Proposal 5: When operating in LTE, the NR-RAT capable UE shall be capable of monitoring a total of at least 15 carrier frequency layers.

Proposal 6: When operating in LTE with EN-DC, the UE shall be capable of monitoring a total of at least 12 carrier frequency layers.
Concerning requirements for 38.133 for NSA operation we propose:

Proposal 7: RAN4 needs to account for the development in the E-URAN requirements.

Proposal 8: The UE shall be capable of monitoring at least 12 NR inter-frequency carriers.
Proposal 9: RAN4 does not consider UE requirements related to number of LTE Inter-RAT carriers to monitor in phase 1 (NSA).

R4-1713151
Proposal 1: The (significant) difference in beam amount used in simulations and what can be expected in real deployment needs to be accounted when deciding the UE requirements.

As there can only be a maximum of L=64 SS-blocks per cells we observed:

Observation 1: At higher frequencies, the cell aperture decreases.

Observation 2: A decrease in cell aperture may impact the UE cell monitoring requirements.

Proposal 2: RAN4 need to account the decreased cell aperture coverage when deciding the UE requirements.

R4-1713152
Proposal 1: For below 6GHz, re-use E-UTRAN requirements concerning number of intra-frequency cells the UE shall be able to monitor.

Proposal 2: For below 6GHz, re-use E-UTRAN requirements concerning number of inter-frequency cells the UE shall be able to monitor.

Proposal 3: Define beam monitoring requirements per carrier frequency.

Proposal 4: In NR, there will be UE requirements for number of cells to monitor per carrier.

Proposal 5: In NR, there will be UE requirements for number of beams per carrier.



	Huawei, HiSilicon
	Proposal 1: measurement capability should be defined on number of cells per frequency layer and number of beams per cell.
Proposal 2: define UE capability with different number of beams for serving cell and neighbour cells.
Proposal 3: for SSB based in sub 6GHz, UE is required to at least simultaneously monitor [6] identified SSB based beams for serving cell, [4] identified SSB based beams for neighbour cell.
Proposal 4: for SSB based in mmWave, UE is required to at least simultaneously monitor [12] identified SSB based beams for serving cell, [8] identified SSB based beams for neighbour cell.
Proposal 5: for mmWave:
· For SSB based intra-frequency measurement with and without measurement gap, UE is required to at least simultaneously monitor [4] identified SSB based intra-frequency cells
· For SSB based inter-frequency measurement, the NR UE shall be capable of performing SSB based measurements of at least [3] cells per frequency layer


1.3 Discussion:

· Option 3: define capability on number of cells per frequency layer and number of beams per frequency layer
· Option 3a: define requirements on minimum number of cells per frequency layer UE should monitor and minimum number of SSBs with different SSB index and/or different PCI per frequency layer UE should monitor with at least 1 SSB per cell (DCM, MTK, LGE, Intel, Huawei,CATT, CMCC)
· All aforementioned requirements should be satisfied during the same measurement period
· 
· Option3a applies to both FR1 and FR2. The exact UE requirements can be different for FR1 and FR2
· Inter-frequency and/or inter-RAT NR carriers:
· For NR capable UE with LTE serving cell only, the carrier number except serving cell to monitor includes:

· Inter-frequency LTE carriers?
· Inter-RAT NR carriers?
· Inter-RAT non-NR carriers

· For EN-DC capable UE with NR carrier configured, the carrier number except serving cell to monitor includes:

· LTE carriers?
· related UE capability specified in 36.133

· define LTE carriers as inter-frequency carriers since they are configured by eNB
· related UE capability specified in 38.133

· Option2.1: define LTE carriers as inter-frequency carriers since UE is with EN-DC
· Option2.2: define LTE carriers as inter-RAT carriers 

· Option2.3: non-serving U-ETRA frequency layer (not explicitly specify LTE carriers as either inter-frequency or inter-RAT)
· NR carriers:

· Option1: includes inter-frequency NR carriers configured by SN and inter-RAT NR carriers configured by MN

· Option 2: don’t differentiate inter-frequency or inter-RAT NR carrier, and to define it as NR carriers different from NR serving carriers

· Carrier numbers in TS 36.133

· E-UTRA inter-frequency carriers

· Option 1: 8 FDD/TDD E-UTRA carriers

· DOCOMO, CATT, CMCC, ZTE, 

· Option 2: 3 FDD and 3TDD E-UTRA carriers (no change from LTE)

· LG, Huawei, Intel
· NR inter- RAT carriers for NR capable UE with LTE serving cell only
· Option 1: 8 carriers

· DOCOMO, ZTE, CATT, LG, Huawei

· Option 2: 4 carriers
· Nokia
· Total number of carriers
· Option 1: 16 carriers

· DOCOMO, CATT, CMCC, 
· Option 2: 12 carriers

· ZTE, Ericsson
· Option 3: 15 carriers 

· Nokia

· Carrier numbers in TS 38.133

· E-UTRA carriers 
· Option 1: 8 FDD/TDD E-UTRA carriers

· DOCOMO, ZTE, CMCC

· Option 2: 3 FDD and 3TDD E-UTRA carriers

· Intel
· NR carriers different from NR serving carriers
· Option 1: 7 carriers
· DOCOMO, CATT, Huawei, CMCC, Intel
· Option 2: 8 carriers
· ZTE
· Option 3: 12 carries
· Nokia
· Total number of carriers
· Option 1: 16 carriers
· DOCOMO, ZTE, CMCC
· Option 2: 13 carriers

· Intel
· Option 3: 12 carriers
· Nokia
· Number of cells per frequency layer for FR2
· For SSB based intra-frequency measurement in FR2,

· Option 1: at least [8] identified cells

· Intel, MediaTek, CATT, LGE, DOCOMO, ZTE

· Option 2: at least [4] cells

· Huawei

· Option 3: two sets of requirements: [8] cells and [1] cell

· Ericsson

· For SSB based inter-frequency measurement in FR2,

· Option 1: at least [4] cells

· Intel, MediaTek, CATT, LGE, DOCOMO, ZTE

· Option 2: at least [3] cells

· Huawei

· Option 3: two sets of requirements: [4] cells and [1] cell

· Ericsson
· Number of beams per cell or per frequency layer
· Option 1: Define capability on number of beams per frequency layer

· Intel, MediaTek, CATT, LGE, DOCOMO, Nokia, Ericsson, Qualcomm

· Option 2: Define capability on number of beams per cell

· Huawei, ZTE
· Number of beams to monitor
· For SSB based intra-frequency measurement in FR1,

· Option 1: at least [8] SS block beams per frequency layer

· MediaTek

· Option 2: at least [20] SS block beams per frequency layer and at least [1] SS block beam per cell

· CATT

· Option 3: At least [12] SS block beams per frequency layer

· LGE

· Option 4: at least [32] SS block beams per frequency layer

· DOCOMO
· Option 5: no number of beams requirements are specified for FR1
· For SSB based intra-frequency measurement in FR2,

· Option 1: at least [16] SS block beams per frequency layer

· Intel, MediaTek, LGE

· Option 2: at least [32] SS block beams per frequency layer

· DOCOMO, Ericsson

· Option 3: At least 8 or [12] SS block beams per frequency layer

· Qualcomm

· For SSB based inter-frequency measurement in FR1,

· Option 1: at least [4] SS block beams per frequency layer

· MediaTek

· Option 2: at least [6] SS block beams per frequency layer

· LGE

· Option 3: at least [16] SS block beams per frequency layer

· DOCOMO
· Option 4: no number of beams requirements are specified for FR1

· For SSB based inter-frequency measurement in FR2,

· Option 1: at least [8] SS block beams per frequency layer

· Intel, LGE

· Option 2: at least [12] SS block beams per frequency layer

· MediaTek

· Option 3: at least [16] SS block beams per frequency layer

· DOCOMO, Ericsson
1.4 Agreement:

2 Measurement gap:  9.7.4.1
MGL and MGRP (20min)
2.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.7.4.1
	R4-1712357
	discussion
	On gap pattern design and applicability for NR
	Intel Corporation

	9.7.4.1
	R4-1712359
	LS out
	LS to RAN2 on gap design for NR
	Intel Corporation

	9.7.4.1
	R4-1712484
	CR
	Introduction of measurement gaps for NR in 36.133
	Ericsson

	9.7.4.1
	R4-1712485
	discussion
	Further aspects of measurement gap design for NR: MGL and MGRP
	Ericsson

	9.7.4.1
	R4-1713011
	discussion
	Discussion on measurement gap pattern for NR
	NTT DOCOMO, INC.

	9.7.4.1
	R4-1713057
	discussion
	Further discussion on MGL and MGRP in NR
	ZTE

	9.7.4.1
	R4-1713097
	discussion
	Consideration on measurement gap patterns and applicability
	Nokia, Nokia Shanghai Bell

	9.7.4.1
	R4-1713098
	other
	TP on measurement gap pattern for NR
	Nokia, Nokia Shanghai Bell

	9.7.4.1
	R4-1713429
	discussion
	Further discussion on MGL and MGRP in NR
	Huawei,HiSilicon

	9.7.4.1
	R4-1713430
	discussion
	Discussion on the combination of measurement gap pattern
	Huawei,HiSilicon

	9.7.4.1
	R4-1713431
	CR
	CR on measurement gap patterns in TS 36.133
	Huawei,HiSilicon

	9.7.4.1
	R4-1713432
	pCR
	TP on TS38.133 for measurement gap based requirements
	Huawei,HiSilicon

	9.7.4.1
	R4-1713433
	LS out
	LS on measurement gap in NR
	Huawei,HiSilicon


2.2 Proposals summary

	Companies
	Proposals

	Ericsson
	Proposal 1: For FR1, MGL options are 3ms, 4ms and 6ms

Proposal 2: For FR2, MGL is based on assumed 0.25ms switching time (x=0.5ms)

Proposal 3: For FR2, MGL options are 1.5ms, 2.5ms and 5.5ms

Proposal 4: When the UE is not given an indication that neighbour cells are synchronized, the UE should be capable of detecting SS blocks which start not earlier than gap start + switching time, and which end not later than gap end – switching time

Proposal 5: 40ms MGRP LTE requirements shall apply if 20ms MGRP common gap is configured

Proposal 6: Requirements for 20ms MGRP+6ms MGL are specified.

	Intel Corporation
	Proposal 1: in order to support the forward-compatibility for new possible FR in future, it’s better to use “band group” based gap to represent the independent gap in RRM requirements, and then FRs or bands can be categorized into band groups, and the number of band groups shall be up to 2.

Proposal 2: RF switching time in independent gap (per band group band) for FR2 measurement is x=0.5ms.
Proposal 3: 20 ms MGRP + 5.5ms MGL is only applicable when serving cell and target cell are both in FR2 and independent gap (e.g. per band group gap) is used for this measurement, while 20msMGRP + 6msMGL and 20msMGRP + 4msMGL are not applicable.

Proposal 4: gap patterns is specified in table 2.
Proposal 5: the applicability of gap patterns shall be specified as table 3.

	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to confirm that 3 MGLs can be configurable for different SMTC window durations.

· For the case where both impacted and measured cells are on FR2, MGLs are 1.5ms, 2.75ms and 5.5ms

· For other cases where gaps are needed, MGLs are 3ms, 4ms and 6ms.

Proposal 2: Measurement time for different MGLs are to be captured as 

· 1ms or 2ms for 3ms MGL, 

· 2ms or 3ms for 4ms MGL, 

· 4ms or 5ms for 6ms MGL,

· 1ms for 1.5ms MGL,

· 2.25ms for 2.75ms MGL,

· 5ms for 5.5ms MGL.

Proposal 3: The applicability of MGLs is defined as 

· When UE is configured with per UE gap, applicable MGLs are 3ms, 4ms and 6ms.

· When UE is configured with per FR gap, applicable MGLs for impacted cells in FR1 are 3ms, 4ms and 6ms if UE is configured to measure cells on FR1, otherwise no gap is needed.

· When UE is configured with per FR gap, applicable MGLs for impacted cells in FR2 are 1.5ms, 2.75ms and 5.5ms if UE is configured to measure cells on FR2, otherwise no gap is needed.

Proposal 4: Allow 20ms MGRP even there is LTE measurement object, and the measurement requirement for LTE measurement object is defined as if 40ms MGRP.

Proposal 5: All 24 gap patterns identified in RAN4#84bis are introduced in R15.


	Huawei, HiSilicon
	R4-1713429
Proposal 1: when serving cell is on FR1 and/or RF2 and the measurement object is RF1, the measurement gap length could be 3ms, 4ms and 6ms.

Proposal 2: When the serving cell is on FR2 and the measurement object is also on FR2, the measurement gaps could be 1.5ms, 2.75ms and 5.25ms if UE support independent gap for FR2.
Proposal 3: 20ms, 160ms MGRP and 4ms MGL shall not be used if the configured measurement objects include non-NR measurement object(s).

The measurement gap applicability in NSA are listed as below.
Per UE Single gap is configured

Serving cell

Measurement object(s)

MGL
MGRP
LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2

Non-NR; or

Non-NR and FR1;or
Non-NR and FR2;or

Non-NR and FR1 and FR2;
3ms, 6ms

40ms, 80ms

LTE and FR1; or

LTE and FR2; or

LTE and FR1 and FR2

FR1; or

FR2; or

FR1 and FR2
3ms, 4ms, 6ms
20ms, 40ms, 80ms, 160ms
Independent gaps are configured

LTE and FR2; or

LTE and FR1 and FR2
Non-NR and FR2;

Gap1 for Non-NR:

3ms, 6ms
40ms, 80ms

Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
20ms, 40ms, 80ms, 160ms

LTE and FR2; or

LTE and FR1 and FR2
FR1 and FR2

Gap1 for FR1:

3ms, 4ms, 6ms
20ms,40ms, 80ms, 160ms
Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
20ms, 40ms, 80ms, 160ms

R4-1713430
Table 1. Gap Pattern Configurations supported by the UE
Gap Pattern Id

Measurement Gap Length (MGL, ms)

Measurement Gap Repetition Period

(MGRP, ms)

Minimum available time during 480ms period

(Tinter1, ms)

0

6

40

60

1

6

80

30

2
3
40
24

3
3
80
12

4

3

20

48

5

3

160

6

6

4

40

36

7

4

80

18

8

4

160

9

9

6

160

15

10

1.5

20

24

11

1.5

40

12

12

1.5

80

6

13

1.5

160

3

14

2.75

20

54

15

2.75

40

27

16

2.75

80

13.5

17

2.75

160

6.75

18

5.25

40

57

19

5.25

80

28.5

20

5.25

160

14.25

Table 2. Measurement gap applicability in NSA

Per UE Single gap is configured

Serving cell

Measurement objects

MGL
MGRP
Applicable Gap Pattern Id
LTE, and FR1; or

LTE and FR2; or

LTE and FR1 and FR2

Non-NR;

Non-NR and FR1;

Non-NR and FR2;
Non-NR and FR1 and FR2;
3ms, 6ms

40ms, 80ms

0,1,2,3

LTE and FR1;

 LTE and FR2;

LTE and FR1 and FR2

FR1;

FR2;

FR1 and FR2
3ms, 4ms, 6ms
20ms, 40ms, 80ms, 160ms
0,1,2,3,4,5,6,7,8,9
Independent gaps are configured

LTE and FR2; 

LTE and FR1 and FR2
Non-NR and FR2;

Gap1 for Non-NR:

3ms, 6ms
40ms, 80ms

0,1,2,3
Gaps for FR2:

1.5ms, 2.75ms, 5.25ms
20ms, 40ms, 80ms, 160ms

10,11,12,13,14,15,16,17,18,19,20


	NTT DOCOMO, INC.
	Proposal 1: {1.5 ms, 2.75 ms, 5.5 ms} MGLs are supported for the case where independent gap is configured for FR2 serving cell(s) separately from another gap for FR1 serving cell(s).

Proposal 2: The measurement gap pattern of 20ms MGRP + 6ms MGL is introduced.
Proposal 3: The measurement gap pattern of 4ms MGL is introduced.
Observation 1: In case of LTE-LTE dual connectivity, no special measurement gap configuration was introduced for asynchronous dual connectivity but 1 sub-frame (1ms) is added to interruption time on SCG.
Proposal 4: Measurement gap pattern for asynchronous dual connectivity should be considered but there is no need to add specific measurement gap configuration for asynchronous LTE-NR dual connectivity.
Observation 2: Additional interruption time at NR cell due to timing difference between a LTE cell and the NR cell is dependent on slot length, i.e., subcarrier spacing of the NR cell.
Proposal 5: Total interruption time for asynchronous LTE-NR dual connectivity should be specified as “MGL + 1 slot length of victim cell”.

	ZTE
	Proposal 1: 6ms, 4ms, 3ms, 1.5ms, 2.75ms and 5.5ms MGL are supported in NR.

Proposal 2: 1.5ms, 2.75ms and 5.5ms MGL are also supported for per UE measurement gap.

Proposal 3: When 20ms MGRP common gap is configured, there would be two options to define requirements.

Option 1: Apply 40ms LTE measurement requirements to 20ms MGRP gap pattern.

Option 2: Share gaps between LTE and NR equally.

Proposal 4: 20ms MGRP with 6ms MGL gap pattern and 20ms MGRP with 5.5ms MGL gap pattern is not necessary.

Proposal 5: The gap patterns of combination of MGRP and MGL can be considered as follows.

20ms MGRP can be combined with all other MGL except 6ms and 5.5ms MGL. 40ms MGRP and 80ms MGRP can be combined with all the MGL. 160ms MGRP can be combined with 3ms and 6ms MGL.


2.3 Discussion:

· Terminology for independent gap configuration

· Option1: per-FR gap 
· Option 2: per band group gap

· MGL:

· For FR1/LTE with per [FR] based gap or FR1/FR2/LTE with per UE based gap: 
· 3ms, 4ms, 6ms
· MGL on FR2 CC to measurement FR2 layer with per FR based gap with carrier frequency retuning: 
· MGL is TBD
· 0.25ms for carrier frequency retuning. Total time for carrier frequency retuning in MGL is 0.5ms.
· MGL on FR2 CC to measurement FR2 layer with per FR based gap with Rx beam retuning and no carrier frequency retuning:

· FFS 

· MGRP: 

· {20ms, 40ms, 80ms, 160ms}
· Gap patterns:
	Gap Pattern Id
	Measurement Gap Length (MGL, ms)
	Measurement Gap Repetition Period

(MGRP, ms)
	Minimum available time for intra-frequency with gap and inter-frequency measurements during [480]ms period

(Tinter1, ms)
	Minimum available gap during 480ms period
	Which company is against the pattern?

	[0]
	[6]
	[40]
	[60]
	
	

	[1]
	[6]
	[80]
	[30]
	
	

	[2]
	[3]
	[40]
	[24]
	
	

	[3]
	[3]
	[80]
	[12]
	
	

	[4]
	[6]
	[20]
	[120]
	
	Intel, Huawei, ZTE

	[5]
	[6]
	[160]
	[15]
	
	

	[6]
	[4]
	[20]
	[72]
	
	Intel, Huawei

	[7]
	[4]
	[40]
	[36]
	
	

	[8]
	[4]
	[80]
	[18]
	
	

	[9]
	[4]
	[160]
	[9]
	
	Intel, ZTE

	[10]
	[3]
	[20]
	[48]
	
	

	[11]
	[3]
	[160]
	[6]
	
	

	[12]
	[5.5]
	[20]
	[120]
	
	Huawei, ZTE

	[13]
	[5.5]
	[40]
	[60]
	
	

	[14]
	[5.5]
	[80]
	[30]
	
	

	[15]
	[5.5]
	[160]
	[15]
	
	ZTE

	[16]
	[2.75]
	[20]
	[54]
	
	

	[17]
	[2.75]
	[40]
	[27]
	
	

	[18]
	[2.75]
	[80]
	[13.5]
	
	

	[19]
	[2.75]
	[160]
	[6.75]
	
	ZTE

	[20]
	[1.5]
	[20]
	[24]
	
	

	[21]
	[1.5]
	[40]
	[12]
	
	

	[22]
	[1.5]
	[80]
	[6]
	
	

	[23]
	[1.5]
	[160]
	[3]
	
	Intel, ZTE


· Gap pattern applicability:
	UE configuration
	Serving cell
	Measurement Purpose
	Applicable Gap Pattern Id

	Single and Per-UE gap
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN 

	LTE measurement objects only
	[0,1,2,3]

	
	
	Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN. (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8,9,10,11]

	
	
	LTE and Intra-Frequency NG-RAN and/or Inter-frequency NG-RAN
	[0,1,2,3,4,6,7, 8,10]note1

	Per [FR] for LTE/FR1 and FR2

	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE measurement objects only
	[0,1,2,3] for LTE/FR1 serving carriers
No gap for FR2 if configured

	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN (No LTE measurement objects)
	[0,1,2,3,4,5,6,7,8,9,10,11] on LTE/FR1 serving carriers
No gap for FR2 if configured


	
	LTE, and/or FR1 NG-RAN, and/or FR2 NG-RAN
	LTE and Intra-Frequency FR1 NG-RAN and/or Inter-frequency FR1 NG-RAN
	[0,1,2,3,4,6,7,8,10]note1 for LTE/FR1

	
	LTE, and/or FR1 NG-RAN, and FR2 NG-RAN
	Intra-Frequency FR2 NG-RAN and/or Inter-frequency FR2 NG-RAN
	[12-23] for FR2


	Note1: 40ms MGRP LTE requirements will apply if 20ms MGRP common gap is configured


2.4 Agreement:

3 Measurement gap:  9.7.4.2
Gap for Intra-frequency measurement (20min)
3.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.7.4.2
	R4-1712190
	discussion
	RRM Measurement requirements for BW Parts and Carriers without SSB
	AT&T

	9.7.4.2
	R4-1712358
	discussion
	On intra-frequency measurement with gap or interruption
	Intel Corporation

	9.7.4.2
	R4-1712396
	discussion
	Gap for Intra-frequency Measurement and Gap Sharing
	MediaTek inc.

	9.7.4.2
	R4-1712591
	discussion
	Gaps for intra-frequency measurement
	CATT

	9.7.4.2
	R4-1712850
	discussion
	NR measurement gap usage and measurement requirement 
	LG Electronics Inc.

	9.7.4.2
	R4-1713058
	discussion
	Further discussion on intra frequency measurement gap in NR
	ZTE

	9.7.4.2
	R4-1713099
	discussion
	Measurement gap for intra-frequency measurement
	Nokia, Nokia Shanghai Bell

	9.7.4.2
	R4-1713100
	other
	TP on gap for intra-frequency measurement
	Nokia, Nokia Shanghai Bell

	9.7.4.2
	R4-1713434
	discussion
	Discussion on usage of measurement gap for intra-frequency measurement
	Huawei,HiSilicon

	9.7.4.2
	R4-1713441
	discussion
	Discussion on the usage of measurement gap for intra-frequency measurement
	Huawei,HiSilicon

	9.7.4
	R4-1712487

	discussion


	Aspects of measurement options for RX beamforming and mixed numerology
	Ericsson


3.2 Proposals summary

	Companies
	Proposals

	AT&T
	Proposal 1: An additional use case of measurement gaps is supported:

· Measurement of non-contiguous intrafrequency NR cells when the carrier is configured to not contain an SS Block.

	Intel Corporation
	Proposal 1: The measurement gap shall be always assumed for intra-frequency cell measurement/identification in FR2.

Proposal 2: In FR1, visible interruption is needed for intra-frequency measurement when intra-frequency measurements are conducted within the active BW part but with a different numerology between data/control and SS block. During the visible interruption, serving cell will not expect that UE can receive or transmit any signal.

Proposal 3: In FR1, if measurement gap is already configured for inter-frequency measurement or intra-frequency measurement, UE will use this measurement gap to conduct the intra-frequency measurement with mixed numerologies, and no visible interruption will be assumed.

	MediaTek inc.
	Proposal 1: Gap sharing needs to be considered even in the requirement of intra-frequency measurement without gap.

Proposal 2: SMTC-based solution is adopted for UE Rx beam sweeping in FR2.

Proposal 3: SMTC-based solution is adopted for UE that cannot support sync-to-data FDM-ed mix numerology.

	CATT
	Proposal1: It is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements in FR2.

Proposal2: Depending on UE’s capability, if the SCS of target cell SSB and collided serving cell non-SSB are different, it is assumed that UE needs interruption based on the SMTC configuration for intra-frequency measurements.

	LG Electronics Inc.
	· Proposal 1: For Rx beamforming and different numerology cases in intra-frequency measurement within the active BWP, network should configure measurement gap for a UE depending UE capability.

· Proposal 2: Introduce UE Rx beamforming capability.

For related cell identification and measurement,

· Proposal 3: The cell identification and measurement time can be considered as function of

· No measurement gap

[n * SMTC_period]

· Measurement gap with/without RF retuning 

[n * max{SMTC_period, MGRP}]

· Except case of combination Rx beamforming and different numerology with no capability for simultaneous reception

[n * SMTC_period ]  ,   if MGRP < SMTC_period

[n * SMTC_period *2] ,   if MGRP = SMTC_period



	Nokia, Nokia Shanghai Bell
	Proposal 1: SMTC based approach is adopted for handling intra-frequency measurement with RX beamforming and mixed numerology.

· UE is not expected to Tx or Rx data in serving carrier SMTC in FR2

· UE is not expected to Tx or Rx data of different SCS than SCS of the serving carrier SSB in serving carrier SMTC.

Proposal 2: UE should by default not require gaps for re-tuning to do intra/inter-frequency measurement on a carrier that is included in the UE active BWP.



	Huawei,HiSilicon
	Proposal 1：Depending on UE’s capability, measurement gap is always needed for intra-frequency measurement of mmWave carriers.

Proposal 2: Depending on UE’s capability, intra-frequency measurement can be evaluated without measurement gap when SSB RE and non-SSB RE in the same OFDM symbols of serving cell have different SCS if omni-directional antenna is used at UE.

Proposal 3: Depending on UE’s capability, intra-frequency measurement can be evaluated without measurement gap when SCS of target cell SSB and collided serving cell non-SSB RE are different if omni-directional antenna is used at UE.

	Ericsson
	Proposal 1: SMTC implied gaps would be useful if switching time for RX beamforming or numerology switching is small (e.g. switching time << OFDM symbol) 

Proposal 2: SMTC implied gaps for RX beamforming or numerology switching should be only on the component carrier for which the SMTC applies for interband dual connectivity or carrier aggregation

Proposal 3: Impact of SMTC implied gaps for RX beamforming or numerology switching should be discussed for intraband carrier aggregation or dual connectivity.

Proposal 4: RRM requirements developed for SMTC implied gaps should assume that the UE makes use of all SMTC for cell identification or measurements


3.3 Discussion:

· Intra-frequency measurement with mixed numerology:
· When only intra-frequency measurement without measurement gap is configured,
· Option1: SMTC based interruption is allowed for UE which does not support mixed numerology.
· Option 1-a: Interruption of data reception is only allowed for SSB symbols in the SMTC windows in which the numerologies of serving cell data RE and target SSB RE are different

· Option 1-b: Interruption of data reception happens in all the configured intra-frequency SMTC windows, which include both SSB symbol and non-SSB symbol
· Option 2: measurement gap can be configured for UE which does not support mixed numberology.

 

· When measurement gap is configured for other measurement objects:

· Option 1: No interruption for mixed numerology measurement is allowed

· Option 2: Interruption for mixed numerology measurement is allowed

 

 

· Intra-frequency measurement with Rx beamforming switching:

· FR1:

· Option 1: measurement gap is always needed 

· Option 2: With SMTC based interruption

· Option 3: Rx beamforming switch in FR1 should not introduce interruption

· FR2:

· Option 1: measurement gap is always needed (Huawei, Intel, ZTE, LGE)
· Option 2: With SMTC based interruption (Qualcomm, MTK, DCM)
· Option 3: SMTC+beam switching time, which equals to the MGL in measurement gap configuration, is always needed. 
3.4 Agreement:

4 Measurement gap:  9.7.4.3
Measurement gap for multiple frequency layers (20min)
4.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.7.4.3
	R4-1712483
	discussion
	Gap sharing between intra and interfrequency
	Ericsson

	9.7.4.3
	R4-1712486
	discussion
	Scaling for measurements of multiple frequency layers with gaps
	Ericsson

	9.7.4.3
	R4-1713056
	pCR
	TP to 38.133 on NR measurement gap requirements
	ZTE

	9.7.4.3
	R4-1713101
	discussion
	Multi-layer measurement with gaps
	Nokia, Nokia Shanghai Bell

	9.7.4.3
	R4-1713102
	other
	TP on measurement gap for multi-layer measurement
	Nokia, Nokia Shanghai Bell


4.2 Proposals summary

	Companies
	Proposals

	Ericsson
	R4-1712483
Proposal 1: The configurable settings for NR are

measGapSharingScheme
Value of X (%)

‘00’

Equal split

‘01’

25

‘10’

50

‘11’

75

Proposal 2: The configurable gap sharing controls the proportion of gaps used for NR intrafrequency measurements and NR+LTE interfrequency measurements which use the same gap pattern.

R4-1712486
Proposal 1: For single measurement objects, measurement delays are scaled by max(SMTC periodicity, MGRP)

Proposal 2: For single measurement objects with two SMTC periodicities, measurement delays for cells with SMTC periodicity SMTC1 are scaled by max(SMTC1 periodicity, MGRP) and measurement delays for cells with SMTC periodicity SMTC2 are scaled by max(SMTC2 periodicity, MGRP)

Proposal 3: For equal sharing, intrafrequency layer is treated like an additional interfrequency layer in terms of gap sharing. For percentage based schemes, delays are scaled by 100/X (intrafrequency) and 100/(100-X) (interfrequency).

Proposal 4 : For fully overlapping SMTC scenarios with multiple interfrequency measurement objects, measurement delays are scaled by Nfreq▪max(SMTC periodicity, MGRP)

Proposal 5: Nfreq scaling applies to groups of fully overlapping SMTC, with a separate Nfreq value for each fully overlapping SMTC group according to the number of measurement objects in the group

Proposal 6: Partially overlapping SMTC are handled as if they were fully overlapping SMTC from a requirements perspective.

Proposal 6 : For UE that support independent gaps and measurements on FR1 and FR2, theere are separate Nfreq scaling factors applicable on FR1 and FR2

Proposal 7 : For UE that support independent gaps and measurements on FR1 and FR2, proposals 1-5 are applied on a per frequency range basis

	Nokia, Nokia Shanghai Bell
	Proposal 1: RAN4 to consider the following cases in defining the scaling factor for measurement performance

-
different SMTC periods on different carriers 

-
non-overlapping SMTC on different carriers

Proposal 2: Parallel measurement between FR1 carriers and FR2 carriers is assumed in measurement performance for per FR gap.

Proposal 3: Reuse the gap sharing levels for eMTC CEMoeA.

Proposal 4: Gap sharing is enabled when UE requires gaps for intra-frequency measurement, or when SMTC for intra-frequency measurement are fully overlapping with gaps.


4.3 Discussion:

· Applicability of gap sharing:

· The proportion of gaps applies for NR intra-frequency measurements and NR+LTE inter-frequency measurements which use the same gap pattern

· The proportion of gaps applies for NR intra-frequency measurements without gap and NR+LTE inter-frequency measurements with gap, if the gap pattern is fully overlapped with the SMTC windows of intra-frequency measurement.

· Gap sharing mechanism is applicable for the following scenarios:

· NR intra-frequency carrier with gap and inter-frequency carriers which use the same gap pattern are configured to be monitored, and

· NR Intra-frequency carrier without gap and inter-frequency carriers are configured to be monitored, where intra-frequency carrier without gap measurement can introduce interruption due to mixed numerology.

·  NR intra-frequency measurements without gap and NR+LTE inter-frequency measurements are configured and the gap pattern is fully overlapped with the SMTC windows of intra-frequency measurement.

· Proportion of gap sharing:

· Option 1: Ericsson

	measGapSharingScheme
	Value of X (%)

	‘00’
	Equal split

	‘01’
	25

	‘10’
	50

	‘11’
	75


· Option 2: Nokia

	Network signaling ParameterName (to be determined by RAN2)
	Value of X (%)

	‘00’
	[Equal split]

	‘01’
	[40]

	‘10’
	[50]

	‘11’
	[60]


4.4 Agreement:

5 UE measurement capability:  9.7.3.2
Event triggering and reporting criteria (15min)
5.1 Contributions list

	Agenda
	Tdoc number
	Type
	Title
	Source

	9.7.3.2
	R4-1713438
	discussion
	Discussion on the event triggering and reporting criteria for NR
	Huawei,HiSilicon

	9.7.3.2
	R4-1713439
	CR
	CR on TS36.133 on event triggering and reporting criteria for NR
	Huawei,HiSilicon

	9.7.3.2
	R4-1713440
	pCR
	TP for TS38.133 on event triggering and reporting criteria
	Huawei,HiSilicon

	9.7.3.2
	R4-1713762
	discussion
	On the event triggered reporting criteria
	Ericsson

	9.7.3.2
	R4-1713763
	other
	TP to TS 38133 Reporting criteria in NR
	Ericsson

	9.7.3.2
	R4-1713764
	CR
	Correction of the reporting criteria for NR
	Ericsson


5.2 Proposals summary

	Companies
	Proposals

	Ericsson
	· Proposal 1: LTE reporting criteria requirements in 36.133 are updated to cover NSA NR to include: 

· NR inter-RAT reporting criteria, and 

· NR PSCell carrier frequency reporting criteria.

· Proposal 2: The numbers for reporting criteria proposed for 36.133:

· NR inter-RAT reporting criteria: 5,

· NR PSCell carrier frequency reporting criteria: 10.

· Proposal 3: The reporting criteria proposed for 38.133:

· Intra-frequency NR: 10,

· Inter-frequency NR: 10.

	Huawei, HiSilicon
	Proposal 1: The correction of reporting criteria proposed for NR in 36.133:
· Carrier frequency of NR PSCell: 6

· Inter-RAT NR carrier frequency: [6]

Proposal 2: The reporting criteria proposed for NR in 38.133:

· Intra-frequency NR: [9]

· Inter-frequency NR: [11]

· Inter-RAT E-UTRAN carrier frequency: [6]
Reporting criteria/event

Number of reporting criteria required

Notes

A5: Radio link failure (RLF) preparation on

1

A1: RLF recovery preparation

1

A2: Measurement gap activation for Inter frequency/IRAT measurements

1

Measurement gap can be configured by LTE PCell and NR PSCell separately.
A1: Measurement gap deactivation for Inter frequency/IRAT measurements

1
Observability 

[2]
Any of A1-A6 and C1-C2 events can be used.

Total
[6]
Note: numbers of reporting criteria required may change according to RAN2 agreements.
· 


5.3 Discussion:

· The numbers for reporting criteria proposed for 36.133
· NR inter-RAT reporting criteria: 

· Option 1: 5 (Ericsson)

· Option 2: 6 (Huawei)
· NR PSCell carrier frequency reporting criteria: 10 (Ericsson)
· The reporting criteria proposed for 38.133
· Intra-frequency NR: 
· Option 1: 10 (Ericsson)

· Option 2: 9 (Huawei)
· Inter-frequency NR: 
· Option 1: 10 (Ericsson)

· Option 2: 11 (Huawei)

· Inter-RAT E-UTRAN carrier frequency: 6 (Huawei)

5.4 Agreement:

6 SSTD (15min)
Ericsson:

· The RAN1 EN-DC SSTD measurement definition should preferably comprise four elements:

· SFN offset (same as for LTE SSTD; integer 0..1023)

· Frame boundary offset (same as for LTE SSTD; integer -5..4)

· Subframe boundary offset (offset between border of LTE subframe and closest NR subframe, in NR slots; variable range depending on NR configuration in use)

· TTI offset (offset between border of LTE subframe and closest NR slot; variable range depending on NR configuration in use, and subject to RAN4 mapping)

· The total number of bits for Subframe boundary offset and TTI offset can be kept constant with respect to NR configuration.

· It is desirable that the number of information bits for combined fields Subframe boundary offset and TTI offset is at least 11, whereby the total message size increases by 4 information bits compared to the LTE SSTD reporting structure.

· It is desirable that an index to which RAN4 mapping function to use is conveyed in the EN-DC SSTD measurement configuration.

Proposal 1: EN-DC requirements shall be defined for non-DRX/DRX operation for the following scenarios: (a) PCell and PSCell remains the same throughout the SSTD measurement period, and (b) PCell and/or PSCell is changed during the SSTD measurement period, without changing any of the PCell and PSCell carriers. 

Proposal 2: EN-DC SSTD measurement time for non-DRX and no cell changes are re-used from LTE SSTD but within brackets, and revisited during the performance part of the specification work.

Proposal 3: The expression for EN-DC SSTD measurement time when either or both of PCell and PSCell are changed during the measurement period is re-used from LTE SSTD, with PCell cell change time same as for LTE SSTD, and PSCell cell change time as in LTE SSTD but within brackets and to be revisited during the performance part of the specification work.

NTT DCM

Observation 1: For LTE-DC, since UE can perform inter-frequency measurement on PSCell candidates without measurement timing configuration, network does not need to know timing difference information before PSCell is activated. In other words, since LTE-SS is sent every 5ms, UE can detect LTE-SS within 6ms length of measurement gap even if serving and target cell are asynchronous.

Observation 2: In asynchronous LTE-NR DC case, network cannot configure appropriate SMTC window and measurement gap timing without SSTD information between LTE serving cell and candidate NR cell(s). Since SS burst set periodicity can be longer than 5 ms, timing of measurement gap with 6 ms length needs to be aligned with timing of actual SS burst set transmission of candidate NR cell(s).
Proposal 1:Inter-RAT SSTD measurement before PSCell is configured shall be defined for asynchronous LTE-NR DC.

Observation 3: For inter-RAT SSTD measurement, following options could be considered:

· Option 1: Based on SS burst set periodicity of target NR cell(s), network configures special long measurement gap for inter-RAT SSTD measurement and UE performs inter-RAT SSTD measurement with such special measurement gap.

· Option 2: UE performs inter-RAT SSTD measurement without measurement gap.

Proposal 2: It should be considered as baseline that inter-RAT SSTD measurement is performed without measurement gap.
