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<< Start of Changes >>
10.5	Measurement Performance
10.5.1	SS-RSRP
[bookmark: _Toc52295875][bookmark: _Toc59027578][bookmark: _Toc69328072][bookmark: _Toc75989709][bookmark: _Toc75992815][bookmark: _Toc76018592][bookmark: _Toc84513658][bookmark: _Toc84514222]10.5.1.0	Minimum Conformance Requirements
10.5.1.0.1	Intra-frequency absolute SS-RSRP measurement accuracy requirements under CCA
Unless otherwise specified, the requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on the same frequency as that of the serving cell under CCA.
The accuracy requirements in Table 10.5.1.0.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to 38.133 [6] Annex B.2.8 for a corresponding Band for each relevant SSB.
Table 10.5.1.0.1-1: SS-RSRP intra-frequency absolute accuracy
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	-6
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-70

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	8
	11
	-6
	NR_CCA_FR1_I
	N/A
	N/A
	-70
	-50

	
	
	
	NR_CCA_FR1_J
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups are as defined in clause 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clause 10.1.36.1.1.
10.5.1.0.2	Intra-frequency relative SS-RSRP measurement accuracy requirements under CCA
The relative accuracy of SS-RSRP is defined as the SS-RSRP measured from one cell compared to the SS-RSRP measured from another cell on the same frequency, or between any two SS-RSRP levels measured on the same cell under CCA.
The accuracy requirements in Table 10.5.1.0.2-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for intra-frequency measurements are fulfilled according to 38.133 [6] Annex B.2.8 for a corresponding Band for each relevant SSB.
Table 10.5.1.0.2-1: SS-RSRP intra-frequency relative accuracy under CCA
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	2
	3
	-3
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-50

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	3
	3
	-6
	Note 3
	Note 3
	Note 3
	N/A
	Note 3

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.
NOTE 4:	NR operating band groups are as defined in clause 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clause 10.1.36.1.2.
10.5.1.0.3	Inter-frequency absolute SS-RSRP measurement accuracy requirements under CCA
The requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on a frequency under CCA that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.5.1.0.3-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to 38.133 [6] Annex B.2.9 for a corresponding Band for each relevant SSB.
Table 10.5.1.0.3-1: SS-RSRP inter-frequency absolute accuracy under CCA
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot 
	Io Note 1 range

	
	
	
	NR operating band groups Note 2
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	-6
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-70

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	8
	11
	-6
	NR_CCA_FR1_I
	N/A
	N/A
	-70
	-50

	
	
	
	NR_CCA_FR1_J
	
	
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	NR operating band groups are as defined in clause 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clause 10.1.37.1.1.
10.5.1.0.4	Inter-frequency relative SS-RSRP measurement accuracy requirements under CCA
The relative accuracy of SS-RSRP in inter frequency case is defined as the RSRP measured from one cell on a frequency compared to the RSRP measured from another cell on a different frequency, with at least one of the two frequencies being under CCA.
The accuracy requirements in Table 10.5.1.0.4-1 are valid under the following conditions:
-	Conditions defined in clause 7.3F of TS 38.101-1 [2] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to 38.133 [6] Annex B.2.9 for a corresponding Band for each relevant SSB.
-	|SSB_RP1dBm - SSB_RP2dBm| ≤ 27 dB 
-	|Channel 1_Io ‑Channel 2_Io |  20 dB
Table 10.5.1.0.4-1: SS-RSRP inter-frequency relative accuracy under CCA
	Accuracy
	Conditions

	Normal condition
	Extreme condition
	SSB Ês/Iot Note 2
	Io Note 1 range

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm / SCSSSB
	dBm/BWChannel
	dBm/BWChannel

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	6
	-6
	NR_CCA_FR1_I
	-117
	-114
	N/A
	-50

	
	
	
	NR_CCA_FR1_J
	-116.5
	-113.5
	
	

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	The parameter SSB Ês/Iot is the minimum SSB Ês/Iot of the pair of cells to which the requirement applies.
NOTE 3:	NR operating band groups are as defined in clause 3A.4.1.



The normative reference for this requirement is TS 38.133 [6] clause 10.1.37.1.2.
[bookmark: _Toc52295878][bookmark: _Toc59027581][bookmark: _Toc69328075][bookmark: _Toc75989712][bookmark: _Toc75992818][bookmark: _Toc76018595][bookmark: _Toc84513661][bookmark: _Toc84514225]10.5.1.1	EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents may need to be updated
· Call setup and test procedure may need to be updated
· Applicability may need to be updated
· Statistical analysis to determine test case verdict is FFS
· Test requirements are FFS
· Some parameters and/or references are still in brackets
10.5.1.1.1	Test purpose
The purpose of this test is to verify that the SS-RSRP measurement accuracy is within the specified limits. This test will verify the requirements in clauses 10.5.1.0.1 and 10.5.1.0.2 when the serving cell is subject to CCA.
10.5.1.1.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and [supporting intra-frequency measurements on shared channel access].
10.5.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clauses 10.5.1.0.1 and 10.5.1.0.2 for absolute and relative accuracy, correspondingly.
The normative reference for this requirement is TS 38.133 [6] clause A.10.5.1.1.
10.5.1.1.4	Test description
Supported test configurations are shown in Table 10.5.1.1.4.1-1. Both absolute and relative accuracy of SS-RSRP intra-frequency measurements are tested by using the parameters in Table 10.5.1.1.5-1. The configuration of cell 1 (E-UTRA PCell) is specified in clause [A.6]. In all test cases, Cell 2 is the PSCell, and Cell 3 is the target cell.
10.5.1.1.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.5.1.1.4.1-1.
Table 10.5.1.1.4.1-1: Supported test configurations for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Configuration
	Description

	10.5.1.1-1
	LTE FDD, NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	10.5.1.1-2
	LTE TDD, NR 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note: 	The UE is only required to be tested in one of the supported test configurations for each supported band



Configure the test equipment and the DUT according to the parameters in Table 10.5.1.1.4.1-2.
Table 10.5.1.1.4.1-2: Initial conditions for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.5.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 10.5.1.1.5-1.
2.	Message contents are defined in clause 10.5.1.1.4.3.
3.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to [Annex A.6]. Cell 2 is the NR cell (PSCell) with the power level set according to clauses C.1.2 and C.1.3 for this test. Cell 3 is the NR neighbor cell also with the power level set according to clauses C.1.2 and C.1.3 for this test.
10.5.1.1.4.2	Test procedure
In this set of test cases there are three cells, E-UTRAN PCell (Cell 1), FR1 PSCell under CCA (Cell 2), and target neighbor FR1 Cell 3. Cell 2 operates on a carrier frequency with CCA and transmits SSBs in DBT window according to DL CCA model.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On], according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 10.5.1.1.5-1 as appropriate.
3.	The SS shall transmit an RRCReconfiguration message (embedded in RRCConnectionReconfiguration message) on Cell 1 configuring the UE to perform [intra-frequency measurements in DBT windows] as specified in section 10.5.1.1.4.3.
4.	The UE shall transmit an RRCReconfiguration message (embedded in RRCConnectionReconfigurationComplete message) to acknowledge the configuration.
5.	The UE shall transmit periodical MeasurementReport messages.
6.	After 10s wait from Step 5, the SS shall check the SS-RSRP reported values in the periodic MeasurementReport. The SS-RSRP value of Cell 3 reported by the UE is compared to the expected SS-RSRP. If the value is outside the limits in Table 10.5.1.1.5-2 or the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to [Tables G.TBD in Annex G clause G.TBD] is achieved.
8.	Repeat steps 1-7 for each subtest defined in Table 10.5.1.1.5-1.
10.5.1.1.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 10.5.1.1.4.3-1: Common Exception messages for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2
Table H.3.1-3 with Condition INTRA-FREQ MO
Table H.3.1-5
Table H.3.1-7
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.5.1.1.4.3-2: ReportConfigNR for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrq
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



10.5.1.1.5	Test requirements
Table 10.5.1.1.5-1 defines the primary level settings including test tolerances for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell. Table 10.5.1.1.5-2 and Table 10.5.1.1.5-3 define the absolute and relative accuracy requirements, correspondingly.
[bookmark: _Toc21621429][bookmark: _Toc29297043][bookmark: _Toc36149234][bookmark: _Toc44092812][bookmark: _Toc44093361][bookmark: _Toc44094184][bookmark: _Toc44094463]Table 10.5.1.1.5-1: Cell specific test parameters for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	Physical cell ID
	
	489
	0
	489
	0

	SSB ARFCN
	
	freq1

	Duplex mode
	Config 1, 2
	
	TDD

	TDD configuration
	Config 1, 2
	
	TDDConf.1.1 CCA

	BWchannel
	Config 1, 2 
	MHz
	40: NRB,c = 106

	Downlink initial BWP configuration
	
	DLBWP.0.1

	Downlink dedicated BWP configuration
	
	DLBWP.1.1

	Uplink initial BWP configuration
	
	ULBWP.0.1

	Uplink dedicated BWP configuration
	
	ULBWP.1.1

	TRS configuration

	Config 1, 2
	
	TRS.1.2 TDD
	NA
	TRS.1.2 TDD
	NA

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	Config 1, 2
	
	SR.1.1 CCA 
	
	SR.1.1 CCA 
	

	RMSI CORESET Reference Channel
	Config 1, 2
	
	CR.1.1 CCA
	
	CR.1.1 CCA
	

	Control Channel RMC
	Config 1, 2
	
	CCR.1.1 CCA
	
	CCR.1.1 CCA
	

	DL CCA model
	
	
	As specified in clause D.7.2.1

	UL CCA model
	
	
	As specified in clause D.7.2.2

	PCCA_DL for dynamic channel access Note 7,8
	Config 1, 2
	
	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	PCCA_DL_1=0.75
PCCA_DL_2=0.75


	PCCA_DL for semi-static channel access Note 6.8
	Config 1, 2
	
	PCCA_DL=0.9375
	PCCA_DL=0.9375
	PCCA_DL=0.9375
	PCCA_DL=0.9375

	PCCA_UL
	Config 1, 2
	
	1
	1
	1
	1

	SSB configuration
	Semi-static channel access
	Config 1, 2
	
	SSB.1 CCA 
(As defined in A.3A.1)
	SSB.1 CCA 
(As defined in A.3A.1)
	SSB.1 CCA 
(As defined in A.3A.1)
	SSB.1 CCA 
(As defined in A.3A.1)

	
	Dynamic channel access
	
	
	SSB.2 CCA 
(As defined in A.3A.1)
	SSB.2 CCA 
(As defined in A.3A.1)
	SSB.2 CCA 
(As defined in A.3A.1)
	SSB.2 CCA 
(As defined in A.3A.1)

	Time offset with Cell 2
	Config 1, 2
	s
	-
	3
	-
	3

	SMTC configuration
	Config 1, 2
	
	SMTC.1

	DBT Window Configuration
	Config 1, 2
	
	DBT.1 (As defined in A.12.1)

	DL CCA model
	Config 1, 2
	
	As specified in clause D.7.2.1

	UL CCA model
	Config 1, 2
	
	As specified in clause D.7.2.2

	OCNG Patterns
	
	OP.1

	PDSCH/PDCCH subcarrier spacing
	Config 1, 2
	kHz
	30kHz

	EPRE ratio of PSS to SSS
	dB
	0
	0
	0
	0

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	
	
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	
	
	
	

	
Note2

	Config 1, 2 
	NR_CCA_FR1_I
	dBm/15Khz
	-94+TT
	-110+TT

	
	
	NR_CCA_FR1_J
	
	
	-109.5+TT

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
Note2
	Config 1, 2
	NR_CCA_FR1_I

	dBm/SCS
	-91+TT
	-107.0+TT


	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	NR_CCA_FR1_J
	
	
	-106.5+TT

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	

	dB
	2.46+TT
	-5.97+TT
	-2.01+TT
	-3.54+TT

	

	dB
	6+TT
	1+TT
	1+TT
	0+TT

	SS-RSRPNote3
	Config 1, 2
	NR_CCA_FR1_I
	dBm/SCS
	-85+TT
	-90+TT
	-106.00+TT
	-107.00+TT

	
	
	NR_CCA_FR1_J
	
	
	
	-105.50+TT
	-106.50+TT

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	IoNote3
	Config 1, 2
	NR_CCA_FR1_I
	dBm/
38.16MHz
	-51.99+TT
	-70.82+TT

	
	
	NR_CCA_FR1_J
	
	
	-70.32+TT

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	Propagation condition
	-
	AWGN

	Antenna configuration
	
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 5:      For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic and semi-static channel occupancy configurations.
Note 6     For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
Note 7:     For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
Note 8:     For a UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.




Table 10.5.1.1.5-2: Absolute accuracy requirements for the reported values for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest SS-RSRP reported value
	FFS
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	Highest SS-RSRP reported value
	FFS
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	Note 1:	NR operating band groups are defined in [clause 3A.4, Table 3A.4.1-2]



Table 10.5.1.1.5-3: Relative accuracy requirements for the reported values for EN-DC FR1 intra-frequency SS-RSRP measurement accuracy on a CCA serving cell
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_x – FFS
	RSRP_x – FFS

	Highest reported value (Cell 3)
	RSRP_x – FFS
	RSRP_x + FFS

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_x – FFS
	RSRP_x – FFS

	Highest reported value (Cell 3)
	RSRP_x - FFS
	RSRP_x + FFS

	RSRP_x is the reported value of Cell 2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
10.5.1.2	EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
Editor's Note: 
· MU and TT analysis is incomplete
· Message contents may need to be updated
· Call setup and test procedure may need to be updated
· Applicability may need to be updated
· Statistical analysis to determine test case verdict is FFS
· Test requirements are FFS
· Some parameters and/or references are still in brackets
· SMTC config is still TBD
10.5.1.2.1	Test purpose
The purpose of this test is to verify that the SS-RSRP measurement accuracy is within the specified limits. This test will verify the requirements in clause 10.5.1.0.3 and 10.5.1.0.4 when both the serving cell and the target cell are subject to CCA.
10.5.1.2.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC, supporting NR-U and [supporting inter-freq measurements on shared channel access].
10.5.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clauses 10.5.1.0.3 and 10.5.1.0.4 for absolute and relative accuracy, correspondingly.
The normative reference for this requirement is TS 38.133 [6] clause A.10.5.1.2.
10.5.1.2.4	Test description
Supported test configurations are shown in Table 10.5.1.2.4.1-1. Both absolute and relative accuracy of SS-RSRP inter-frequency measurements are tested by using the parameters in Table 10.5.1.2.5-1. The configuration of cell 1 (E-UTRA PCell) is specified in clause [A.6]. In all test cases, Cell 2 is the PSCell, and Cell 3 is the target cell. The inter-frequency measurements are supported by a measurement gap.
10.5.1.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 10.5.1.2.4.1-1.
Table 10.5.1.2.4.1-1: Supported test configurations for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Configuration
	Description

	10.5.1.2-1
	LTE FDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	10.5.1.2-2
	LTE TDD, NR 30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode

	Note: 	The UE is only required to be tested in one of the supported test configurations for each supported band



Configure the test equipment and the DUT according to the parameters in Table 10.5.1.2.4.1-2.
Table 10.5.1.2.4.1-2: Initial conditions for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Parameter
	Value
	Comment

	Test environment
	NC, TL/VL, TL/VH, TH/VL, TH/VH
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, Table E.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.5.1.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part 2Rx
	A.3.1.8.2 with n = 2 and φ1 = 5 Hz
	As specified in TS 38.508-1 [14] Annex A.

	
	TE Part 4Rx
	A.3.1.8.5 with n = 2 and φ1,1 = 5 Hz, φ1,2 = 10 Hz, φ1,3 = 15 Hz
	

	
	DUT Part 2Rx
	A.3.2.3.4
	

	
	DUT Part 4Rx
	A.3.2.5.2
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 10.5.1.2.5-1.
2.	Message contents are defined in clause 10.5.1.2.4.3.
3.	Cell 1 is the E-UTRA serving cell (PCell) for the EN-DC setup. The power levels and settings for Cell 1 are set according to [Annex A.6]. Cell 2 is the NR cell (PSCell) with the power level set according to clauses C.1.2 and C.1.3 for this test. Cell 3 is the NR neighbor cell also with the power level set according to clauses C.1.2 and C.1.3 for this test.
10.5.1.2.4.2	Test procedure
In this set of test cases there are three cells in the test, E-UTRAN PCell (Cell 1), FR1 PSCell (Cell 2) and a FR1 neighbour cell (Cell 3) on a different frequency than the PSCell. Both Cell 2 and Cell 3 are subject to CCA and transmit SSBs in DBT windows according to DL CCA model.
1.	Ensure the UE is in [state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On and Test Mode On], according to TS 38.508-1 [14] clause 4.5.
2.	Set the parameters according to Table 10.5.1.2.5-1 as appropriate.
3.	The SS shall transmit an RRCReconfiguration message (embedded in RRCConnectionReconfiguration message) on Cell 1 configuring the UE to perform [measurements in DBT windows] in the target neighboring frequency, as specified in section 10.5.1.2.4.3.
4.	The UE shall transmit an RRCReconfiguration message (embedded in RRCConnectionReconfigurationComplete message) to acknowledge the configuration.
5.	The UE shall transmit periodical MeasurementReport messages.
6.	After 10s wait from Step 5, the SS shall check the SS-RSRP reported values in the periodic MeasurementReport. The SS-RSRP value of Cell 3 reported by the UE is compared to the expected SS-RSRP. If the value is outside the limits in Table 10.5.1.2.5-2 or the UE fails to report the measurement value for Cell 3, the number of failed iterations is increased by one. Otherwise, the number of passed iterations is increased by one.
7.	The SS shall continue checking the MeasurementReport messages transmitted by the UE until the confidence level according to [Tables G.TBD in Annex G clause G.TBD] is achieved.
8.	Repeat steps 1-7 for each subtest defined in Table 10.5.1.2.5-1.
10.5.1.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 10.5.1.2.4.3-1: Common Exception messages for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.1-1
Table H.3.1-2 with condition INTER-FREQ and GAP NEEDED
Table H.3.1-3 with Condition INTER-FREQ MO
Table H.3.1-5
Table H.3.1-7 with condition INTER-FREQ
Table H.3.4-1
Table H.3.4-1a
Table H.3.4-2
Table H.3.4-4 with Condition gapUE
Table H.3.4-5 with Condition Pattern#0
[Table 7.3.1-3 in TS 38.508-1 [14] with condition DBT.1]



Table 10.5.1.2.4.3-2: ReportConfigNR for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Derivation Path: 38.508-1 [14] Table 4.6.3-142 with condition PERIODICAL 

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigNR::= SEQUENCE {
	
	
	

	  reportType CHOICE {
	
	
	

	    periodical SEQUENCE {
	
	
	PERIODICAL

	      reportQuantityCell SEQUENCE {
	
	
	

	        rsrq
	false
	
	

	        sinr
	false
	
	

	      }
	
	
	

	      maxReportCells
	2
	
	

	    }
	
	
	

	 }
	
	
	

	}
	
	
	



10.5.1.2.5	Test requirements
Table 10.5.1.2.5-1 defines the primary level settings including test tolerances for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell. Table 10.5.1.2.5-2 and Table 10.5.1.2.5-3 define the absolute and relative accuracy requirements, correspondingly.
Table 10.5.1.2.5-1: Cell specific test parameters for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Parameter
	Config
	Unit
	Test 1
	Test 2

	
	
	
	Cell 2
	Cell 3
	Cell 2
	Cell 3

	SSB ARFCN
	1, 2
	
	freq1
	freq2
	freq1
	freq2

	BWchannel
	1, 2
	MHz
	40: NRB,c = 106
	40: NRB,c = 106

	Gap pattern ID
	
	
	0
	0

	Duplex mode
	1, 2
	
	TDD
	TDD

	TDD configuration
	1, 2
	
	TDDConf.1.1 CCA
	TDDConf.1.1 CCA

	PDSCH Reference measurement channel
	1, 2
	
	SR.1.1 CCA 
	
	SR.1.1 CCA 
	

	RMSI CORESET Reference Channel
	1, 2
	
	CR.1.1 CCA
	-
	CR.1.1 CCA
	-

	Dedicated CORESET Reference Channel
	1, 2
	
	CCR.1.1 CCA
	-
	CCR.1.1 CCA
	-

	SSB configuration
	Semi-static channel access
	1, 2
	
	SSB.1 CCA 
(As defined in A.3A.1)
	SSB.1 CCA 
(As defined in A.3A.1)

	
	Dynamic channel access
	
	
	SSB.2 CCA 
(As defined in A.3A.1)
	SSB.2 CCA 
(As defined in A.3A.1)

	OCNG Patterns
	1, 2
	
	OP.1
	OP.1

	TRS configuration
	1, 2
	
	TRS.1.2 TDD
	
	TRS.1.2 TDD
	

	Initial BWP Configuration
	1, 2
	
	DLBWP.0.1
ULBWP.0.1
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP configuration
	1, 2
	
	DLBWP.1.1
ULBWP.1.1
	DLBWP.1.1
ULBWP.1.1

	Time offset with Cell 2
	1, 2
	s
	-
	3
	-
	3

	SMTC configuration
	1, 2
	
	TBD
	TBD

	DBT Window Configuration
	1, 2
	
	As defined in A.12.1
	As defined in A.12.1

	DL CCA model
	
	
	As specified in clause D.7.2.1

	UL CCA model
	
	
	As specified in clause D.7.2.2

	EPRE ratio of PSS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	
	
	
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	1, 2
	dB
	0
	0
	0
	0

	EPRE ratio of PDSCH DMRS to SSS
	
	
	
	
	
	

	EPRE ratio of PDSCH to PDSCH DMRS
	
	
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	
	
	

	[image: ]Note2

	NR_CCA_FR1_I
	1, 2
	dBm/15kHz
	-94.65+TT
	
( for Cell 3 +8dB)+TT
	-111+TT

	
	NR_CCA_FR1_J
	
	
	
	
	-110.5+TT

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	[image: ]Note2

	NR_CCA_FR1_I
	1, 2
	dBm/SSB SCS
	-91.65+TT
	
( for Cell 3 +8dB)+TT
	-109.00+TT

	
	NR_CCA_FR1_J
	
	
	
	
	-108.50+TT

	[image: ]
	1, 2
	dB
	10+TT
	10+TT
	13+TT
	-3+TT

	SS-RSRPNote3
	NR_CCA_FR1_I
	1, 2
	dBm/SCS
	-81.65+TT
	(RSRP for Cell 3 +25dB)+TT
	-111.00+TT

	
	NR_CCA_FR1_J
	
	
	
	
	-110.50+TT

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	IoNote3
	R_CCA_FR1_I
	1, 2
	dBm/
38.16MHz
	-50.19+TT
	(Io for Channel 3 +19.75dB)+TT
	-75.19+TT

	
	NR_CCA_FR1_J
	
	
	
	
	-74.69+TT

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	
	
	
	
	

	[image: ]
	1, 2
	dB
	10+TT
	10+TT
	13+TT
	-3+TT

	Propagation condition
	1, 2
	-
	AWGN
	AWGN

	Antenna configuration
	
	
	1x2
	1x2

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
Note 3:	RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port. 
Note 5:	For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic and semi-static channel occupancy configurations.



Table 10.5.1.2.5-2: Absolute accuracy requirements for the reported values for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	Normal Conditions
	Test 1
All bands
	Test 2

	Lowest SS-RSRP reported value
	FFS
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	Highest SS-RSRP reported value
	FFS
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	
	
	Bands FFS
	FFS

	Note 1:	NR operating band groups are defined in [clause 3A.4, Table 3A.4.1-2]



Table 10.5.1.2.5-3: Relative accuracy requirements for the reported values for EN-DC FR1-FR1 inter-frequency SS-RSRP measurement accuracy with CCA serving cell and CCA target cell
	
	Test 1
	Test 2

	
	All bands
	All bands

	Normal Conditions

	Lowest reported value (Cell 3)
	RSRP_x - 8
	RSRP_x - 7

	Highest reported value (Cell 3)
	RSRP_x - 1
	RSRP_x + 1

	Extreme Conditions

	Lowest reported value (Cell 3)
	RSRP_x - 8 
	RSRP_x - 7

	Highest reported value (Cell 3)
	RSRP_x - 1
	RSRP_x + 1

	RSRP_x is the reported value of Cell 2



For the test to pass, the ratio of successful reported values in each test shall be more than 90% with a confidence level of 95%.
<< End of Changes >>
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