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===== Start of change #1 including: R4-2410318 =====
===== change #1 in R4-2410318 =====
3.3	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [11] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [11].
AoA	Angle of Arrival
AoD	Angle of Departure
ATG	Air to Ground
BFD	Beam Failure Detection
BFD-RS	BFD Reference Signal
BLER	Block Error Rate
BM-RS	Beam Management Reference Signal
BWP	Bandwidth Part
CA	Carrier Aggregation
CBD	Candidate Beam Detection
CBW	Channel Bandwidth
CC	Component Carrier 
CCA	Clear Channel Assessment
CG-SDT	Configured Grant Small Data Transmisison
CLI	Cross Link Interference
CMR	Channel Measurement Resource
CORESET	Control Resource Set
CP	Cyclic Prefix
CSI	Channel-State Information
CSI-RS	CSI Reference Signal
CSI-RSRP	CSI Reference Signal based Reference Signal Received Power
CSI-RSRQ	CSI Reference Signal based Reference Signal Received Quality
CSI-SINR	CSI Reference Signal based Signal to Noise and Interference Ratio
CSI_RP	Received (linear) average power of the resource elements that carry NR CSI-RS signals and channels, measured at the UE antenna connector
DBT	Discovery Burst Transmission 
DC	Dual Connectivity
DCI	Downlink Control Information
DL	Downlink
DL-AoD	Downlink Angle-of-Departure
DL-TDOA	Downlink Time Difference Of Arrival
DMRS	Demodulation Reference Signal
DRX	Discontinuous Reception
E-CID	Enhanced Cell ID
eDRX	Extended DRX
E-UTRA	Evolved UTRA
E-UTRAN	Evolved UTRAN
EMW	Effective measurement window
EMWRP	Effective measurement window repetition period
EN-DC	E-UTRA-NR Dual Connectivity
FDD	Frequency Division Duplex
FH	Frequency Hopping
FR	Frequency Range
GEO	Geostationary Earth Orbit 
HARQ	Hybrid Automatic Repeat Request
HO	Handover
GAP	Refers to any of Measurement Gap, activated Pre-MG and NCSG
IMR	Interference Measurement Resource
L1-RSRP	Layer 1 RSRP
L1 SL-RSRP	Layer 1 Sidelink RSRP which corresponds to PSCCH-RSRP and/or PSSCH-RSRP
LEO	Low Earth Orbit
LMF	Location Management Function
LPP	LTE Positioning Protocol
LTM	L1/L2 triggered mobility
MAC	Medium Access Control
MCG	Master Cell Group
MDT	Minimization of Drive Tests
MG	Measurement Gap
MGL	Measurement Gap Length
MGRP	Measurement Gap Repetition Period
MIB	Master Information Block
ML	Measurement Length
MN	Master Node
MR-DC	Multi-Radio Dual Connectivity
MUSIM	Multi-Universal Subscriber Identity Module
NCSG	Network Controlled Small Gap
NE-DC	NR-E-UTRA Dual Connectivity
NGEN-DC	NG-RAN E-UTRA-NR Dual Connectivity
NR	New Radio
NR-DC	NR-NR Dual Connectivity
NTN	Non-Terrestrial Network
OFDM	Orthogonal Frequency Division Multiplexing
OFDMA	Orthogonal Frequency Division Multiple Access
OTDOA	Observed Time Difference Of Arrival
PBCH	Physical Broadcast Channel
PCC	Primary Component Carrier
PCell	Primary Cell
PDCCH	Physical Downlink Control Channel
PDSCH	Physical Downlink Shared Channel
PLMN	Public Land Mobile Network
PRACH	Physical RACH
Pre-MG	Pre-configured Measurement Gap 
ProSe	Proximity-based Service
PRP	PRS Received Power
PRS	Positioning Reference Signal
PRS-RSRP	Positioning Reference Signal based Reference Signal Received Power
PPW	PRS Processing Window 
PSBCH	Physical Sidelink Broadcast Channel
PSBCH-RSRP	Physical Sidelink Broadcast Channel DMRS based Reference Signal Received Power
PSCCH	Physical Sidelink Control Channel
PSCCH-RSRP	Physical Sidelink Control Channel DMRS based Reference Signal Received Power
PSCell	Primary SCell
PSS	Primary Synchronization Signal 
PSSCH	Physical Sidelink Shared Channel
PSSCH-RSRP	Physical Sidelink Shared Channel DMRS based Reference Signal Received Power
pTAG	Primary Timing Advance Group
PTW	Paging Time Window
PUCCH	Physical Uplink Control Channel
PUSCH	Physical Uplink Shared Channel
QCL	Quasi Co-Location
RACH	Random Access Channel
RAT	Radio Access Technology
RLM	Radio Link Monitoring
RLM-RS	Reference Signal for RLM
RMSI	Remaining Minimum System Information
RRC	Radio Resource Control
RRH	Remote Radio Head
RRM	Radio Resource Management
RSCP	Reference Signal Carrier Phase
RSCPD	Reference Signal Carrier Phase Difference
RSSI	Received Signal Strength Indicator
RSRP	Reference Signal Received Power
RSRPP	Reference Signal Received Path Power
RSRQ	Reference Signal Received Quality
RSTD	Reference Signal Time Difference
RTOA	Relative Time Of Arrival
RTT	Round Trip Time
S-SSB	Sidelink Synchronization Signal Block
SSB_RP	Received (linear) average power of the resource elements that carry NR SSB signals and channels, measured at the UE antenna connector or radiated interface boundary.
SA	Standalone operation mode
SAB	Satellite access band 
SAN	Satellite Access Node 
SCC	Secondary Component Carrier
SCCH	Sidelink Control Channel
SCell	Secondary Cell
SCG	Secondary Cell Group
SCS	Subcarrier Spacing
SCSSSB	SSB subcarrier spacing
SDL	Supplementary Downlink
SDT	Small Data Transmission
SFN	System Frame Number
SFTD	SFN and Frame Timing DifferenceSI	System Information
SIB	System Information Block
SL	Sidelink
SL AoA	Sidelink AoA
SL PRS-RSRP	Sidelink PRS-based RSRP
SL PRS-RSRPP	Sidelink PRS-based RSRPP
SL RSTD	Sidelink RSTD
SL RTOA	Sidelink RTOA
SL Rx-Tx	Sidelink Receive-Transmit time difference
SL-PRS	Sidelink PRS
SL-RSSI	Sidelink Received Signal Strength Indicator
SLPP	Sidelink Positioning Protocol
SLSS	Sidelink Synchronization Signal
SMTC	SSB-based Measurement Timing configuration
SpCell	Special Cell
SRS	Sounding Reference Signal
SRS-RSRP	Sounding Reference Signal based Reference Signal Received Power
SS-RSRP	Synchronization Signal based Reference Signal Received Power
SS-RSRQ	Synchronization Signal based Reference Signal Received Quality
SS-SINR	Synchronization Signal based Signal to Noise and Interference Ratio
SSB	Synchronization Signal Block
SSB_RP	Received (linear) average power of the resource elements that carry NR SSB signals and channels, measured at the UE antenna connector.
SSS	Secondary Synchronization Signal
sTAG	Secondary Timing Advance Group
SUL	Supplementary Uplink
TA	Timing Advance
TAG	Timing Advance Group
TCI	Transmission Configuration Indicator
TDCP	Time Domain Channel Properties
TDD	Time Division Duplex
TDOA	Time Difference Of Arrival
TN	Terrestrial Network 
TRP	Transmission-Reception Point
TTI	Transmission Time Interval
U2N	UE-to-Network
U2U	UE-to-UE
UE	User Equipment
UL	Uplink
V2X	Vehicle-to-Everything service
VIL	Visible Interruption Length
VIRP	Visible Interruption Repetition Period
VSAT	Very Small Aperture Terminal

===== change #2 in R4-2410318 =====
10.1.41 TDCP Measurement Report Mapping
The reporting range of TDCP amplitude is defined from 0 to 1. The reporting range of TDCP phase is 0 to 2p. The mapping of measured quantity is defined in Tables 10.1.41-1, 10.1.41-2. The range in the signalling may be larger than the guaranteed accuracy range.

Table 10.1.41-1: TDCP amplitude measurement report mapping
	Reported value
	Measured quantity value

	TDCP_0
	< TDCP ≤1

	TDCP_1
	< TDCP ≤ 

	TDCP_2
	< TDCP ≤ 

	TDCP_3
	< TDCP ≤ 

	TDCP_4
	< TDCP ≤ 

	TDCP_5
	< TDCP ≤ 

	TDCP_6
	< TDCP ≤ 

	TDCP_7
	< TDCP ≤ 

	TDCP_8
	< TDCP ≤ 

	TDCP_9
	 < TDCP ≤ 

	TDCP_10
	< TDCP ≤ 

	TDCP_11
	< TDCP ≤ 

	TDCP_12
	< TDCP ≤ 

	TDCP_13
	< TDCP ≤ 

	TDCP_14
	< TDCP ≤ 

	TDCP_15
	0 ≤ TDCP ≤ 



Table 10.1.41-2: TDCP phase measurement report mapping
	Reported value
	Measured quantity value

	TDCP_PH_0
	0 ≤ TDCP_PH < 

	TDCP_PH_1
	≤ TDCP_PH < 

	TDCP_PH_2
	≤ TDCP_PH < 

	TDCP_PH_3
	≤ TDCP_PH < 

	TDCP_PH_4
	≤ TDCP_PH < 

	TDCP_PH_5
	≤ TDCP_PH < 

	TDCP_PH_6
	≤ TDCP_PH < 

	TDCP_PH_7
	≤ TDCP_PH < 

	TDCP_PH_8
	≤ TDCP_PH < 

	TDCP_PH_9
	 ≤ TDCP_PH < 

	TDCP_PH_10
	≤ TDCP_PH < 

	TDCP_PH_11
	≤ TDCP_PH < 

	TDCP_PH_12
	≤ TDCP_PH < 

	TDCP_PH_13
	≤ TDCP_PH < 

	TDCP_PH_14
	≤ TDCP_PH < 

	TDCP_PH_15
	≤ TDCP_PH ≤ 



=====End of change #1 =====

===== Start of change #2 including change 1 in R4-2410416 =====
A.3.10.2.19	SSB pattern 17 in FR2: SSB allocation for SSB SCS=120 kHz in 100 MHz
Table A.3.10.2.1-1: SSB.17 FR2: SSB Pattern 17 for SSB SCS = 120 kHz in 100 MHz channel with 3 SSBs per SS-burst
	SSB Parameters
	Values

	Channel bandwidth
	100 MHz

	SSB SCS
	120 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSBs per SS-burst
	3

	SS/PBCH block index
	0
	1
	2
	3

	Symbol numbers containing SSBs Note 2
	4-7
	8-11
	2-5
	6-9

	Slot numbers containing SSB Note 2
	0
	0
	1
	1

	SFN containing SSB
	SFN mod (max(TSSB,10ms)/10ms) = 0

	RB numbers containing SSBs within channel BW
	(RBJ, RBJ+1,.…, RBJ+19)Note 1

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [13]. 
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [3]). They are not settable parameters themselves.



=====End of change #2 =====

===== Start of change #3 including change 1 in R4-2410324 =====
A.3.15	Angle of Arrival (AoA) for FR2 RRM test cases
>>> Unchanged sections omitted <<<<<
A.3.15.x	Setup X: 3 AoAs
There are 3 active probes in the test. The DL signals, and noise if applicable, transmitted from the three active probes, align to directions (AoAs) which are from the set of directions corresponding to the EIS spherical coverage percentile of the DUT as defined in clause 7.3.4 of TS 38.101-2 [19] for each UE power class. The relative angular offset between the directions (AoAs) of the 3 active probes, shall be changed for each test iteration. Any combinations of two relative angular offsets between 2 active probes specified in Table A.3.15.3-1, is considered as a valid applicable relative angular offsets between 3 active probes for the respective power class.
=====End of change #3 =====

===== Start of change #4 including change 2 in R4-2410416 and change 1 in R4-2410323 =====
A.3.16A.2	DLorJoint TCI states
Table A.3.16A.2-1: DLorJoint TCI States
	Parameter
	DLorJoint TCI.State.0
	DLorJoint TCI.State.1
	DLorJoint TCI.State.2
	DLorJoint TCI.State.3
	DLorJoint TCI.State.4
	DLorJoint TCI.State.5
	DLorJoint TCI.State.6
	DLorJoint TCI.State.7
	DLorJoint TCI.State.8
	DLorJoint TCI.State.9
	DLorJoint TCI.State.10
	DLorJoint TCI.State.11

	tci-StateUnifiedId
	Id0
	Id1
	Id2
	Id3
	Id4
	Id5
	Id6
	Id7
	Id8
	Id9
	Id10
	Id11

	qcl-Type1
	typeA
	typeA
	typeA
	typeA
	typeC
	typeC
	typeA
	typeA
	typeA
	typeC
	typeC
	typeC

	qcl-Type2Note1
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD
	typeD

	referenceSignal Note2
	Resource #4 in TRS resource set 1 Note3
	Resource #4 in TRS resource set 2  Note 5
	Resource #4 in TRS resource set 1 Note3
	Resource #4 in TRS resource set 2 Note3
	SSB0 
	SSB1 from the cell with different PCI
	Resource #4 in TRS resource set 3
Note 6
	Resource #4 in TRS resource set 4
Note 7
	Resource #4 in TRS resource set 5
Note 8
	SSB1 
	SSB2 
	SSB3 

	pathlossReferenceRS
	N/A
	N/A
	Resource #4 in TRS resource set 1 Note3
	Resource #4 in TRS resource set 1 Note3
	N/A
	N/A
	Resource #4 in TRS resource set 3 
Note 6
	Resource #4 in TRS resource set 4 
Note 7
	Resource #4 in TRS resource set 5 
Note 8
	N/A
	N/A
	N/A

	additionalPCI
	N/A
	configured Note4
	N/A
	N/A
	N/A
	configured Note4
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A

	Note 1:	qcl-Type2 of typeD only where applicable. For RRM test cases, this will be only in FR2
Note 2:	referenceSignal configurations towards which the TCI states are configured are defined in a test-specific manner.
Note 3:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.4.
Note 4:	Only one PCI than serving cell PCI is included in the additionalPCIList, and the additionalPCIIndex is configured as 0.
Note 5:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.5.
Note 6: 	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DlorJoint TCI.State.9.
Note 7: 	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DlorJoint TCI.State.10.
Note 7: 	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.11.



Table A.3.16A.2-2: DLorJoint TCI States for mTRP FR1
	Parameter
	DLorJoint TCI.State.1.1
	DLorJoint TCI.State.1.2
	DLorJoint TCI.State.1.3
	DLorJoint TCI.State.1.4

	tci-StateUnifiedId
	Id1
	Id2
	Id3
	Id4 

	qcl-Type1
	typeA
	typeA
	typeC
	typeC

	qcl-Type2
	N/A
	N/A
	N/A
	N/A

	referenceSignal Note2
	Resource #4 in TRS resource set 1 Note2
	Resource #4 in TRS resource set 2 Note3
	SSB1 
	SSB2 

	pathlossReferenceRS
	N/A
	N/A
	N/A
	N/A

	additionalPCI
	N/A
	N/A
	N/A
	N/A

	Note 1:	referenceSignal configurations towards which the TCI states are configured are defined in a test-specific manner.
Note 2:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.1.1.
Note 3:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1. The TCI state of the TRS is the DLorJoint TCI.State.1.2.




=====End of change #4 =====

===== Start of change #5 including change 2 in R4-2410324 =====
A.3.16A.3	UL TCI states
Table A.3.16A.3-1: UL TCI States
	Parameter
	UL TCI.State.0
	UL TCI.State.1
	UL TCI.State.2
	UL TCI.State.3
	UL TCI.State.4

	ul-TCIState-Id
	Id0
	Id1
	Id2
	Id3
	Id4

	referenceSignal Note1
	SSB0
	SSB1
	Resource #4 in TRS resource set 1 Note2
	Resource #4 in TRS resource set 2 Note2
	Resource #4 in TRS resource set 3 Note2

	pathlossReferenceRS
	Resource #4 in TRS resource set 1 Note2
	Resource #4 in TRS resource set 1 Note2
	Resource #4 in TRS resource set 1 Note2
	Resource #4 in TRS resource set 2 Note2
	Resource #4 in TRS resource set 3 Note2

	additionalPCI
	N/A
	configured Note3
	N/A
	N/A
	N/A

	Note 1:	referenceSignal configurations towards which the UL TCI states are configured are defined in a test-specific manner.
Note 2:	Reference TRS resource sets are defined in A.3.17, and the applicable TRS resource set(s) are specified in each test case. When a single TRS resource set is configured in a test case, it is considered as resource set 1.
Note 3:	Only one PCI than serving cell PCI is included in the additionalPCIList, and the additionalPCIIndex is configured as 0.


=====End of change #5 =====

===== Start of change #6 including change 1 in R4-2410319 & change 2 in R4-2410323 =====
A.3.17	Configurations of CSI-RS for tracking 
A.3.17.1	Configuration of CSI-RS for tracking for FR1
A.3.17.1.1	FDD
Table A.3.17.1.1-1: CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.1 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.1-2: CSI-RS for tracking for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.2 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	40 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.1-3: Aperiodic CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.1-4: Aperiodic CSI-RS for tracking for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.1-5: CSI-RS for tracking for SCS=15kHz Set 1
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.5 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.3

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.1-6: CSI-RS for tracking for SCS=15kHz Set 2
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.6 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.4

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.X1-1: CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.7 FDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3 
l0 = 9 for CSI-RS resource 2 and 4 

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case




A.3.17.1.2	TDD
Table A.3.17.1.2-1: CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.1 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases



Table A.3.17.1.2-2: CSI-RS for tracking for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.2 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	40 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.2-3: Aperiodic CSI-RS for tracking for SCS=15kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases



Table A.3.17.1.2-4: Aperiodic CSI-RS for tracking for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.4 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.2-5: CSI-RS for tracking for SCS=15kHz Set 1
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.5 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.3

	Note: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases



Table A.3.17.1.2-6: CSI-RS for tracking for SCS=15kHz Set 2
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.6 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	15

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	20 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.4

	Note: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases



Table A.3.17.1.2-7: CSI-RS for tracking for SCS=30kHz Set 1
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.7 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	40 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.3

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



Table A.3.17.1.2-8: CSI-RS for tracking for SCS=30kHz Set 2
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.8 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3
l0 = 9 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	40 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	DLorJoint TCI.State.1.3

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case




Table A.3.17.1.X2-2: CSI-RS for tracking for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.1.9 TDD

	Bandwidth
	
	BW of Active BWPNote 1

	SCS
	kHz
	30

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 5 for CSI-RS resource 1 and 3 
l0 = 9 for CSI-RS resource 2 and 4 

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	40 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	20 for CSI-RS resource 1 and 2
21 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1: 	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2: 	Unless otherwise specified in the test case



=====End of change #6 =====

===== Start of change #7 including change 3 in R4-2410324 =====
A.3.17.2	Configuration of CSI-RS for tracking for FR2
A.3.17.2.1	TDD
Table A.3.17.2.1-1: CSI-RS for tracking for SCS=120kHz Set 1
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.1 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 1 for CSI-RS resource 1 and 3
l0 = 5 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	80 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1:	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:	Unless otherwise specified in the test case
Note 3:	If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.



Table A.3.17.2.1-2: CSI-RS for tracking for SCS=120kHz Set 2
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.2 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 2 for CSI-RS resource 1 and 3
l0 = 6 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	80 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.1

	Note 1:	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:	Unless otherwise specified in the test case
Note 3:	If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.



Table A.3.17.2.1-3: Aperiodic CSI-RS for tracking for SCS=120kHz Set 1
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.3 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 1 for CSI-RS resource 1 and 3
l0 = 5 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	aperiodicTriggeringOffsetL2
	slots
	2

	Aperiodic CSI-RS offset
	slots
	2 for CSI-RS resource 1 and 2
3 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.0

	Note 1:	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:	Unless otherwise specified in the test case
Note 3:	If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.



Table A.3.17.2.1-z: CSI-RS for tracking for SCS=120kHz Set 3
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.4 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 3 for CSI-RS resource 1 and 3
l0 = 7 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	80 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.2

	Note 1:	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:	Unless otherwise specified in the test case
Note 3:	If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.



Table A.3.17.2.1-w: CSI-RS for tracking for SCS=120kHz Set 4
	Parameter
	Unit
	Value

	Reference channel
	
	TRS.2.5 TDD

	Bandwidth
	
	BW of Active BWPNote 1,3

	SCS
	kHz
	120

	First subcarrier index in the PRB used for CSI-RS 
	
	k0=0 for CSI-RS resource 1,2,3,4

	First OFDM symbol in the slot used for CSI-RS 
	
	l0 = 4 for CSI-RS resource 1 and 3
l0 = 8 for CSI-RS resource 2 and 4

	Number of CSI-RS ports (X)
	
	1 for CSI-RS resource 1,2,3,4

	CDM Type
	
	‘No CDM’ for CSI-RS resource 1,2,3,4

	Density (ρ)
	
	3 for CSI-RS resource 1,2,3,4

	CSI-RS periodicity
	slots
	80 for CSI-RS resource 1,2,3,4

	CSI-RS offset
	slots
	40 for CSI-RS resource 1 and 2
41 for CSI-RS resource 3 and 4

	EPRE ratio to SSS
	dB
	0Note 2

	TCI state
	
	TCI.State.3

	Note 1:	BW of TRS is configured same as the BW size of UE active BWP in the RRM test cases
Note 2:	Unless otherwise specified in the test case
Note 3:	If active BWP is larger than 52RBs, BW of TRS is configured as 52RBs. Otherwise, same as active BWP size.



=====End of change #7 =====

===== Start of change #8 including change 1 in R4-2410320 =====
A.4.4.1	UE transmit timing
[bookmark: _Toc535476155]A.4.4.1.X	NR UE Transmit Timing Test for two TRPs in FR1
[bookmark: _Toc535476156]A.4.4.1.X.1	Test Purpose and environment
The purpose of this test is to verify that the UE can follow frame timings change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits for both TRPs. The test is configured with two TRPs in NR PSCell. This test will verify the requirements in clause 7.1.2. Supported test configurations are shown in Table 4.4.1.X.1-1.
Table A.4.4.1.X.1-1: Supported test configurations for FR1 PSCell
	Configuration
	Description

	1
	LTE FDD, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	2
	LTE FDD, NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	3
	LTE FDD, NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	4
	LTE TDD, NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	5
	LTE TDD, NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	6
	LTE TDD, NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

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



[bookmark: _Hlk16710631]The test consists of E-UTRA PCell and NR PSCell. For NR PSCell, two TRPs are configured. The configuration for E-UTRA is given in A.3.7.2.1. Table A.4.4.1.X.1-2 defines the parameters to be configured and strength of the transmitted signals. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.4.4.1.X.1-3.
For UE not support the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test1 and Test3.
For UE supports the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test2 and Test4.

Table A.4.4.1.X.1-2: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2
	Test3
	Test4
	Band Group

	
	
	
	TRP#1
	TRP#2
	TRP#1
	TRP#2
	TRP#1
	TRP#2
	TRP#1
	TRP#2
	

	SSB ARFCN
	
	1,2,3,4,5,6
	Freq1
	

	Duplex Mode
	
	1,4
	FDD
	

	
	
	2,3,5,6
	TDD
	

	TDD configuration
	
	1,4
	Not Applicable
	

	
	
	2,5
	TDDConf.1.1
	

	
	
	3,6
	TDDConf.2.1
	

	BWchannel
	MHz
	1,4
	10: NRB,c = 52
	

	
	
	2,5
	10: NRB,c = 52
	

	
	
	3,6
	40: NRB,c = 106
	

	Initial BWP Configuration
	
	1,2,3,4,5,6
	DLBWP.0.1
ULBWP.0.1
	

	Dedicated BWP Configuration
	
	1,2,3,4,5,6
	DLBWP.1.1
ULBWP.1.1
	

	DRx Cycle
	ms
	1,2,3,4,5,6
	N/A
	DRX.8Note5
	

	PDSCH Reference 
	
	1,4
	SR.1.1 FDD
	

	measurement channel
	
	2,5
	SR.1.1 TDD
	

	
	
	3,6
	SR.2.1 TDD
	

	RMSI CORESET Reference
	
	1,4
	CR.1.1 FDD
	

	Channel
	
	2,5
	CR.1.1 TDD
	

	
	
	3,6
	CR.2.1 TDD
	

	Dedicated CORESET Reference Channel
	
	1,4
	CCR.1.1 FDD  
	

	
	
	2,5
	CCR.1.1 TDD
	

	
	
	3,6
	CCR.2.1 TDD
	

	coresetPoolIndex for dedicated CORESET Reference Channel 
	
	1,2,3,4,5,6
	0
	1
	0
	1
	0
	1
	0
	1
	

	Timing difference compared to TRP#1
	us
	1,2,4,5
	0
	3
	0
	30
	0
	3
	0
	30
	

	
	
	3,6
	
	1.5
	
	
	
	1.5
	
	
	

	OCNG Patterns
	
	1,2,3,4,5,6
	OP.1
	

	SSB configuration
	
	1,4
	SSB.3 FR1
	

	
	
	2,5
	SSB.3 FR1
	

	
	
	3,6
	SSB.4 FR1
	

	SSB index
	
	1,4
	0
	1
	0
	1
	0
	1
	0
	1
	

	
	
	2,5
	0
	1
	0
	1
	0
	1
	0
	1
	

	
	
	3,6
	0
	1
	0
	1
	0
	1
	0
	1
	

	SMTC configuration
	
	1,2,3,4,5,6
	SMTC.2
	

	TRS configuration
	
	1,4
	TRS.1.1 FDD
	

	
	
	2,5
	TRS.1.1 TDD
	

	
	
	3,6
	TRS.1.2 TDD
	

	PDSCH/PDCCH
	kHz
	1,2,4,5
	15
	

	subcarrier spacing
	
	3,6
	30
	

	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
	dB
	1,2,3,4,5,6
	0
	0
	

	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
	dBm/15 kHz
	1,2,3,4,5,6
	-98
	-98
	

	
Note2
	dBm/SCS
	1,2,4,5
	-98
	-98
	

	
	
	3,6
	-95
	-95
	

	

	
	1,2,3,4,5,6
	3
	3
	

	

	
	1,2,3,4,5,6
	3
	3
	

	SS-RSRPNote3
	dBm/SCS
	1,2,4,5
	-95
	-95
	

	
	
	3,6
	-92
	-92
	

	IoNote3
	dBm/9.36MHz
	1,2,4,5
	-65.2
	-65.2
	

	
	dBm/38.1MHz
	3,6
	-59.2
	-59.2
	

	Propagation condition
	
	1,2,3,4,5,6
	AWGN
	

	SRS Config
	
	1,2,4,5
	SRSConf.1Note6
	SRSConf.3Note6
	

	
	
	3, 6
	SRSConf.1Note6
	SRSConf.2Note6
	

	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:	DRx related parameters are given in Table A.3.3.8-1
Note 6:	SRS configs are given in Table A.4.4.1.X.1-3



Table A.4.4.1.X.1-3: SRS Configuration for Timing Accuracy Test
	[bookmark: _Toc535476157]
	Field
	SRSConf.1
	SRSConf.2
	SRSConf.3
	Comments

	SRS-
	srs-ResourceSetId
	0
	0
	0
	

	ResourceSet
	srs-ResourceIdList
	0
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	n2
	

	
	combOffset-n2
	0
	0
	0
	

	
	cyclicShift-n2
	0
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	0
	

	
	freqDomainShift
	0
	0
	0
	

	
	freqHopping
c-SRS
	14 for test configuration 1,2,4,5
25 for test configuration 3,6
	25
	14
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1, 0
	sl640, 5
	sl320, 3
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	0
	Any 10 bit number



A.4.4.1.X.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1)	Set up E-UTRA PCell according to parameters given in Table A.3.7.2.1-1 and setup NR PSCell according to parameters given in Table A.4.4.1.X.1-1. 
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset)×Tc ± Te of the first detected path of DL SSB of TRP#1 and TRP#2. 
a.	The NTA offset value (in Tc units) is 25600 
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.4.4.1.X.2-1 for only TRP#1. The timing of the DL path of TRP#2 is not changed. 
Table A.4.4.1.X.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1&2
	Test3&Test4

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first detected path (in time) of DL SSB for TRP#1. For TRP#2, the test system shall verify there is no adjustment. 
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB of TRP#1.

=====End of change #8 =====

===== Start of change #9 including change 3 in R4-2410319 =====
A.4.7.X	TDCP amplitude measurement accuracy
A.4.7.X.1        TDCP amplitude measurement accuracy in EN-DC
A.4.7. X.1.1	Test Purpose and Environment
The purpose of this test is to verify that the TRS based TDCP amplitude measurement accuracy is within the specified limits in the test requirements section. The cofigurations for the test are specified in Table A.4.7.X.1.1-1.
The test consists of two tests, Test 1 and Test 2. Each test further consists of two subtests Test 1A, 1B and Test 2A, 2B.
Test 1A: 10 Hz doppler + 15kHz SCS FDD + 20dB SNR
Test 1B:  10 Hz doppler + 30kHz SCS TDD + 20 dB SNR
Test 2A: 300 Hz doppler + 15kHz SCS FDD + [10] dB SNR
Test 2B: 300 Hz doppler + 30kHz SCS TDD + [10] dB SNR
Relevant parmeters for each test are provided in the table A.4.7.X.1.2-1. UE needs to pass Test 1A, 1B, 2A, 2B. 

Table A.4.7.X.1.1-1: Applicable NR configurations for FR1 TRS based TDCP test
	Config
	Description

	1
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	2
	LTE FDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode

	3
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

	4
	LTE TDD, NR 15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode



A.4.7. X.1.2	Test parameters
In this set of test cases there are two cells in the test, E-UTRAN PCell (Cell 1), FR1 PSCell (Cell 2). The test parameters and applicability for Cell 1 are defined in A.3.7.2. The test parameters for the Cell 2 are given in Table A.4.7.X.1.2-1. Ampliutude of TDCP is tested by using the parameters in Table A.4.7.X.1.2-1.
There is no measurement gap configured in the test. Before the test, UE is configured with 1 TRS set with the TRS resources in the set are configured in adjacent slot. UE is configured to perform L1-RSRP measurement based on the SSB resources 0 and 1.
Table A.4.7.X.1.2-1: FR1 TRS based TDCP test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~2
	
	freq1
	freq1

	Duplex mode
	1
	
	FDD
	FDD

	
	2
	
	TDD
	TDD

	TDD Configuration
	1
	
	N/A
	N/A

	
	2
	
	TDDConf.1.1
	TDDConf.1.1

	BWchannel
	1
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.1.1 FDD
	CR.1.1 FDD

	
	2
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	2
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1
	
	SSB.3 FR1
	SSB.3 FR1

	
	2
	
	SSB.4 FR1
	SSB.4 FR1

	OCNG Patterns
	1~2
	
	OP.1
	OP.1

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

	TRS configuration
	1
	
	TRS.1.5 FDD
	TRS.1.5 FDD

	
	2
	
	TRS.1.5 TDD
	TRS.1.5 TDD

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

	SMTC configuration
	1~2
	
	SMTC.1
	SMTC.1

	reportConfigType
	1~2
	
	periodic
	periodic

	reportQuantity
	1~2
	
	ssb-Index-RSRP
	ssb-Index-RSRP

	Number of reported RS
	1~2
	
	2
	2

	L1-RSRP reporting period
	1~2
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~2
	dB
	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 DMRS
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	Noc
	dBm/15kHz
	1
	-98
	-98

	
	
	2
	
	

	[image: ] Note 2
	dBm/SCS
	1
	-98
	-98

	
	
	2
	-95
	-95

	[image: ]
	1~2
	dB
	TBD
	TBD

	[image: ]
	1~2
	dB
	10
	20

	SSB_RP
	1
	
	-88
	-78

	Propagation condition
	1~2
	
	TDL-A 30ns 10 Hz
	TDL-A 30ns 300 Hz

	Antenna configuration
	1~2
	
	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.



A.4.7. X.1.3	Test Requirements
For Test 1A, the reported TDCP index shall be smaller than or equal to 6 for the 80% of the times over repeated tests.
For Test 1B:  the reported TDCP index shall be smaller than or equal to 5 for the 80% of the times over repeated tests.
For Test 2A: the reported TDCP index shall be lrager than 8 for the 80% of the times over repeated tests.
For Test 2B: the reported TDCP index shall be larger than [or equal to] 6 for the 80% of the times over repeated tests.

=====End of change #9 =====

===== Start of change #10 including change 1 in R4-2410321 =====
A.5.4.1.x	NR UE Transmit Timing Test with 2-TA for FR2 UE supporting multiDCI-IntraCellMultiTRP-TwoTA-r18 
A.5.4.1.x.1	Test Purpose and environment
The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits, for UE supporting multiDCI-IntraCellMultiTRP-TwoTA-r18 and is configured with 2 TAGs for multi-DCI multi-TRP operation. UE is also configured with dl-OrJointTCI-StateList or ul-TCI-State-List. This test will verify the requirements in clause 7.1.2.
Supported test configurations are shown in Table 5.4.1.x.1-1.
Table A.5.4.1.x.1-1: Supported test configurations for FR2 PSCell
	Configuration
	Description

	1
	LTE FDD, NR TDD, SSB SCS 240 kHz, data SCS 120 kHz, BW 100 MHz

	2
	LTE TDD, NR TDD, SSB SCS 240 kHz, data SCS 120 kHz, BW 100 MHz



The test consists of E-UTRA PCell and NR PSCell. The configuration for E-UTRA is given in A.3.7.2.1. Tables A.5.4.1.x.1-2 and A.5.4.1.x.1-2A define the parameters to be configured and strength of the transmitted signals. The NR PSCell is configured with two TRPs in the test. Each TRP is associated with a CORESET, with coresetPoolIndex-r16 is set to 0 for the first TRP and set to 1 for the second TRP. UE is also configured with tag2 in ServingCellConfig. Two SRS resource sets are configured and associated to different TAGs via TCI state configuration. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.5.4.1.x.1-3.
For UE not support the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test1 and Test3.
For UE supports the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test2 and Test4.

Table A.5.4.1.x.1-2: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2
	Test3
	Test4
	Band Group

	
	
	
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	

	SSB ARFCN
	
	1,2
	Freq1
	

	Duplex Mode
	
	1,2
	TDD
	

	TDD configuration
	
	1,2
	TDDConf.3.1
	

	BWchannel
	MHz
	1,2
	100: NRB,c = 66
	

	Data RBs allocated
	
	1,2
	66
	

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

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

	TRS Configuration
	
	1,2
	TRS.2.1 TDD
TRS.2.2 TDD
	

	DRx Cycle
	ms
	1,2
	N/A
	DRX.8Note5
	

	PDSCH Reference measurement channel
	
	1,2
	SR.3. 3 TDD
	

	RMSI CORESET Reference Channel
	
	1,2
	CR.3.1 TDD
	

	coresetPoolIndex for dedicated CORESET Reference Channel
	
	1,2
	0
	1
	0
	1
	0
	1
	0
	1
	

	Dedicated CORESET Reference Channel
	
	1,2
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	

	TCI configuration
	
	1,2
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	

	Timing difference compared to TRP#1
	us
	1,2
	0
	0.1
	0
	8
	0
	0.1
	0
	8
	

	OCNG Patterns
	
	1,2
	O P. 1
	

	SSB Configuration
	
	1,2
	SSB.1 FR2
	

	SMTC Configuration
	
	1,2
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	kHz
	1,2
	120
	

	EPRE ratio of PSS to SSS
	dB
	1,2
	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)
	
	
	
	
	

	Propagation condition
	
	1,2
	AWGN
	

	SRS Config
	
	1,2
	SRSConf.1Note6
	SRSConf.2Note6
	

	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:	Void
Note 3:	VoidNote 4:	Void
Note 5:	DRx related parameters are given in Table A.3.3.8-1
Note 6:	SRS configs are given in Table A.5.4.1.x.1-3




[bookmark: _Hlk16712639][bookmark: _Hlk16810059]Table A.5.4.1.x.1-2A: OTA related test parameters
	[bookmark: _Hlk16723823]Parameter
	Unit
	Test 1
	Test 2

	Angle of arrival configuration
	
	Setup 3 as specified in clause A.3.15 Note 7

	Assumption for UE beamsNote 6
	
	Fine

	
Note1

	dBm/15kHzNote4
	-112

	
Note1

	dBm/SCSNote3
	-100

	

	dB
	4

	SSB_RPNote2
	dBm/SCS Note4
	-99

	

	dB
	4

	IoNote2
	dBm/95.04 MHz Note4
	-68.5

	
Note 1:	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 2:	SSB_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 7:	AoA1 for TRP1 and AoA2 for TRP2




Table A.5.4.1.x.1-3: SRS Configuration for Timing Accuracy Test
	
	Field
	SRSConf.1
	SRSConf.2
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	1
	0
	1
	

	
	srs-ResourceIdList
	0
	1
	0
	1
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	1
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	n2
	n2
	

	
	combOffset-n2
	0
	0
	0
	0
	

	
	cyclicShift-n2
	0
	0
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	0
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	n1
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	0
	0
	

	
	freqDomainShift
	0
	0
	0
	0
	

	
	freqHopping
c-SRS
	17
	17
	17
	17
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl2, 0
	sl2, 1
	sl2560, 4
	sl2560, 9
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	0
	0
	Any 10 bit number

	
	TCI state
	DLorJoint TCI.State.0
	DLorJoint TCI.State.1
	DLorJoint TCI.State.0
	DLorJoint TCI.State.1
	



Table A.5.4.1.x.1-4: Void

[bookmark: _Toc535476333]A.5.4.1.x.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1)	Set up E-UTRA PCell according to parameters given in Table A.3.7.2.2-1 and setup NR PSCell according to parameters given in Table A.5.4.1.x.1-1.
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB for each TAG.
a.	The NTA offset value (in Tc units) is 13792 
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.5.4.1.x.2-1 for only TRP#1. The timing of the DL path of TRP#2 is not changed.
Table A.5.4.1.x.2-1 Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	240
	+8*64Tc
	+4*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first path (in time) of DL SSB of each TAG used by the UE to determine downlink timing is received from the reference cell at the UE antenna. For TRP#2, the test system shall verify there is no adjustment. Skip this step for Test 3 and Test 4 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first path (in time) of DL SSB of each TAG used by the UE to determine downlink timing is received from the reference cell at the UE antenna. For Test 3 and Test 4 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment
=====End of change #10 =====

===== Start of change #11 including change 2 in R4-2410320 =====
[bookmark: _Toc535476515]A.6.4.1	UE transmit timing
A.6.4.1.X	NR UE Transmit Timing Test for two TRPs in FR1
[bookmark: _Toc535476517]A.6.4.1.X.1	Test Purpose and environment
The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits for both TRPs. The test is configured with two TRPs in NR PCell. This test will verify the requirements in clause 7.1.2.
Supported test configurations are shown in Table A.6.4.1.1.1-1.
Table A.6.4.1.X.1-1: Supported test configurations for FR1 PCell
	Configuration
	Description

	1
	NR FDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	2
	NR TDD, SSB SCS 15 kHz, data SCS 15 kHz, BW 10 MHz

	3
	NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

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



For this test a single NR cell is used. Table A.6.4.1.X.1-2 defines the parameters to be configured and strength of the transmitted signals. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.6.4.1.X.1-3.
For UE not support the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test1 and Test3.
For UE supports the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test2 and Test4.

Table A.6.4.1.X.1-2: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2
	Test3
	Test4

	
	
	
	TRP#1
	TRP#2
	TRP#1
	TRP#2
	TRP#1
	TRP#2
	TRP#1
	TRP#2

	SSB ARFCN
	
	1,2,3
	1

	TDD configuration
	
	1
	Not Applicable

	
	
	2
	TDDConf.1.1

	
	
	3
	TDDConf.2.1

	BWchannel
	MHz
	1
	10: NRB,c = 52

	
	
	2
	10: NRB,c = 52

	
	
	3
	40: NRB,c = 106

	Initial BWP Configuration
	
	1,2,3
	DLBWP.0.1
ULBWP.0.1

	Dedicated BWP Configuration
	
	1,2,3
	DLBWP.1.1
ULBWP.1.1

	DRx Cycle
	ms
	1,2,3
	N/A
	DRX.8Note5

	PDSCH Reference measurement channel
	
	1
	SR.1.1 FDD

	
	
	2
	SR.1.1 TDD

	
	
	3
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	
	1
	CR.1.1 FDD

	
	
	2
	CR.1.1 TDD

	
	
	3
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	
	1
	CCR.1.1 FDD

	
	
	2
	CCR.1.1 TDD

	
	
	3
	CCR.2.1 TDD

	coresetPoolIndex for dedicated CORESET Reference Channel
	
	1,2,3
	0
	1
	0
	1
	0
	1
	0
	1

	Timing difference compared to TRP#1
	us
	1, 2
	0
	3
	0
	30
	0
	3
	0
	30

	
	
	3
	
	1.5
	
	
	
	1.5
	
	

	OCNG Patterns
	
	1,2,3
	OP.1

	
	
	
	

	SSB configuration
	
	1,2
	SSB.3 FR1

	
	
	3
	SSB.4 FR1

	SSB index
	
	1,2,3
	0
	1
	0
	1
	0
	1
	0
	1

	SMTC Configuration
	
	1,2
	SMTC.1

	
	
	3
	SMTC.2

	TRS configuration
	
	1
	TRS.1.1 FDD

	
	
	2
	TRS.1.1 TDD

	
	
	3
	TRS.1.2 TDD

	EPRE ratio of PSS to SSS
	dB
	1,2,3
	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
	dBm/15 kHz
	1,2,3
	-98
	-98

	
Note2
	dBm/SCS
	1,2
	-98
	-98

	
	
	3
	-95
	-95

	

	
	1,2,3
	3
	3

	

	
	1,2,3
	3
	3

	SS-RSRPNote3
	dBm/SCS
	1,2
	-95
	-95

	
	
	3
	-92
	-92

	IoNote3
	dBm/9.36MHz
	1,2
	-65.2
	-65.2

	
	dBm/38.1MHz
	3
	-59.2
	-59.2

	Propagation condition
	
	1,2,3
	AWGN

	SRS Config
	
	1,2
	SRSConf.1Note6
	SRSConf.3Note6

	
	
	3
	SRSConf.1Note6
	SRSConf.2Note6

	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:	DRx related parameters are given in Table A.3.3.8-1
Note 6:	SRS configs are given in Table A.6.4.1.X.1-3



Table A.6.4.1.X.1-3: SRS Configuration for Timing Accuracy Test
	
	Field
	SRSConf.1
	SRSConf.2
	SRSConf.3
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	0
	0
	

	
	srs-ResourceIdList
	0
	0
	0
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	n2
	

	
	combOffset-n2
	0
	0
	0
	

	
	cyclicShift-n2
	0
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	0
	

	
	freqDomainShift
	0
	0
	0
	

	
	freqHopping
c-SRS
	14 for test configuration 1,2
25 for test configuration 3
	25
	14
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl1, 0
	sl640, 0
	sl320, 0
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	0
	Any 10 bit number




[bookmark: _Toc535476518]A.6.4.1.X.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1) Setup NR PCell according to parameters given in Table A.6.4.1.1.1-1.
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB of TRP#1 and TRP#2.
a.	The NTA offset value (in Tc units) is 25600 
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.6.4.1.X.2-1 for only TRP#1. The timing of the DL path of TRP#2 is not changed.
Table A.6.4.1.X.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (KHz)
	Adjustment Value

	
	Test1&Test2
	Test3&Test4

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first path (in time) of DL SSB used by the UE to determine downlink timing is received from the reference cell at the UE antenna for TRP#1. For TRP#2, the test system shall verify there is no adjustment. Skip this step for test 3&4 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first path (in time) of DL SSB used by the UE to determine downlink timing is received from the reference cell at the UE antenna of TRP#1. For Test 3&4 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
=====End of change #11 =====

===== Start of change #12 including change 3 in R4-2410323 =====
A.6.5.X1	Active TCI state switch delay
A.6.5.X1.1	MAC-CE based joint TCI state switch for mDCI with two TA when RTD is larger than CP
A.6.5.X1.1.1	Test Purpose and Environment
The purpose of this test is to verify the active TCI state switch delay requirement defined in clause 8.22.3. Supported test configuration is shown in Table A.6.5.X1.1.1-1. 
The test scenario comprises of one NR PCell (Cell 1) containing two TRPs (i.e., TRP 0 and TRP 1) belonging to two TAGs as given in Table A.6.5.X1.1.1-2. Cell-specific parameters of NR PCell are specified in Table A.6.5.X1.1.1-3 below. 
PDCCHs associated with corsetPoolIndex 0 and 1 indicating new transmissions shall be sent continuously on PCell to ensure that the UE would have ACK/NACK sending on PUCCH associated with TRP 0.
Before the test starts, 
-	UE is connected to Cell 1 (PCell) on radio channel 1 (PCC).
-	UE is configured with 1 different TCI states associated with coresetPoolIndex 0 for PCell, PDCCH TCI state 0 (QCL’d to SSB0), in Cell 1 before starting the test. UE is configured with 2 TCI states associated with coresetPoolIndex 1 for PCell, PDCCH TCI state 0 (QCL’d to SSB1) and TCIstate 1 (QCL’d to SSB2),.
-	UE is indicated in TCI state 0 as the active PDCCH TCI state for PDCCH associated with coresetPoolIndex 0, and UE is indicated in TCI state 0 as the active PDCCH TCI state for PDCCH associated with coresetPoolIndex 1.
-	Target TCI state is not in the active TCI state list.
The test consists of two time periods, T1 and T2. During T1 only SSB0 and SSB2 are transmitted. At the beginning of T2, the SSB1 corresponding to TCI state 1 starts transmitting. The UE is configured to provide periodic L1-RSRP reports. In slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1, UE receives a MAC-CE command indicating a switch to TCI state 1 for PDCCH associated with coresetPoolIndex 1. tci-PresentInDCI is not configured in the PDSCH configuration, i.e. TCI state for the PDSCH is identical to the PDCCH TCI state.
The test equipment verifies that UE can be scheduled on PCell on TCI state 0 associated with coresetPoolIndex 0  till n+ THARQ +3 ms. The test equipment also verifies the TCI state switch time in PCell by scheduling the UE on TCI state 1 associated with coresetPoolIndex 0  after n+ THARQ +3 ms + (Tfirst-SSB + TSSB-proc).
Table A.6.5.X1.1.1-1: Supported test configurations
	[bookmark: _Hlk165966553]Configuration
	Description

	1
	FDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	2
	TDD duplex mode, 15 kHz SSB SCS, 10 MHz bandwidth

	3
	TDD duplex mode, 30 kHz SSB SCS, 40 MHz bandwidth

	Note:	The UE is only required to pass in one of the supported test configurations in FR1



Table A.6.5.X1.1.1-2: General test parameters for TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	Timing offset between SSB 0 and SSB1
	us
	[25]
	

	Timing offset between SSB0 and SSB2 
	us
	[33]
	

	DRX
	
	OFF
	

	T1
	s
	0.2
	

	T2
	s
	0.2
	



Table A.6.5.X1.1.1-3: NR Cell specific test parameters for TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR1

	Duplex mode
	Config 1
	
	FDD

	
	Config 2,3
	
	TDD

	TDD configuration
	Config 1
	
	Not Applicable

	
	Config 2
	
	TDDConf.1.1

	
	Config 3
	
	TDDConf.1.2

	BWchannel
	Config 1,2
	
	10: NRB,c = 52

	
	Config 3
	
	40: NRB,c = 106

	DL initial BWP configuration
	Config 1, 2, 3
	
	DLBWP.0.1

	DL dedicated BWP configuration
	Config 1, 2, 3
	
	DLBWP.1.1

	UL initial BWP configuration
	Config 1, 2, 3
	
	ULBWP.0.1

	UL dedicated BWP configuration
	Config 1, 2, 3
	
	ULBWP.1.1

	PDSCH Reference 
	Config 1
	
	SR.1.1 FDD

	measurement channel Note 4
	Config 2
	
	SR.1.1 TDD

	
	Config 3
	
	SR.2.1 TDD

	RMSI CORESET 
	Config 1
	
	CR.1.1 FDD

	parameters
	Config 2
	
	CR.1.1 TDD

	
	Config 3
	
	CR.2.1 TDD

	Dedicated CORESET 
	Config 1
	
	CCR.1.2 FDD

	parameters
	Config 2
	
	CCR.1.2 TDD

	
	Config 3
	
	CCR.2.4 TDD

	TRS Configuration for TRP 0 
	Config 1
	
	[bookmark: _Hlk165969040]TRS.1.1 FDD

	
	Config 2
	
	TRS.1.1 TDD

	
	Config 3
	
	TRS.1.2 TDD

	TRS Configuration for TRP 1 Set 1
	Config 1
	
	TRS.1.5 FDD

	
	Config 2
	
	TRS.1.5 TDD

	
	Config 3
	
	TRS.1.7 TDD

	TRS Configuration for TRP 1 Set 2
	Config 1
	
	TRS.1.6 FDD

	
	Config 2
	
	TRS.1.6 TDD

	
	Config 3
	
	TRS.1.8 TDD

	OCNG Patterns
	Config 1,2
	
	OP.1

	
	Config 3
	
	OP.1

	SSB Configuration for TRP 0
	Config 1,2
	
	SSB.2 FR1

	
	Config 3
	
	SSB.4 FR1

	SSB Configuration for TRP 1
	Config 1,2
	
	SSB.7 FR1

	
	Config 3
	
	SSB.8 FR1

	TCI state 0 associated with coresetPoolIndex 0 
	
	
	DLorJoint TCI.State.0

	TCI state 0 associated with coresetPoolIndex 1
	
	
	DLorJoint TCI.State.6

	TCI state 1 associated with coresetPoolIndex 1
	
	
	DLorJoint TCI.State.7

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	NocNote 2
	Config 1,2
	dBm/SCS
	-104

	
	Config 3
	
	-101

	NocNote 2
	dBm/15KHz
	-104

	SS-RSRP Note 3
	Config 1,2
	dBm/SCS
	-87

	
	Config 3
	
	-84

	Ês/Iot
	dB
	17

	Ês/Noc
	dB
	17

	IoNote3
	Config 1,2
	dBm/
9.36MHz
	-58.96

	
	Config 3
	dBm/
38.16MHz
	-52.86

	Propagation Condition 
	
	AWGN

	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 Noc to be fulfilled within BWoccupied.
Note 3	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4       PDSCH RMC for TRP0 and TRP1 are scheduled in non-overlapping RBs




A.6.5.X1.1.2	Test Requirements
During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving MAC-CE command in slot n, UE shall be able to continue receive on TRP 0, and for TRP 1, UE shall:
-	be able to continue to receive on TCI state 0 till   n+ THARQ +3 ms
-	be able to start receiving on TCI state 1 after n+ THARQ +5 ms + Tfirst-SSB
The rate of correct events observed during repeated tests shall be at least 90%.

=====End of change #12 =====

===== Start of change #13 including change 2 in R4-2410319 =====
[bookmark: _Toc535476644]A.6.7.X	TDCP amplitude measurement accuracy
A.6.7.X.1        TDCP amplitude measurement accuracy in FR1
[bookmark: _Toc535476645]A.6.7. X.1.1	Test Purpose and Environment
The purpose of this test is to verify that the TRS based TDCP amplitude measurement accuracy is within the specified limits in the test requirements section. The cofigurations for the test are specified in Table A.6.7.X.1.1-1.
The test consists of two tests, Test 1 and Test 2. Each test further consists of two subtests Test 1A, 1B and Test 2A, 2B.
Test 1A: 10 Hz doppler + 15kHz SCS FDD + 20dB SNR
Test 1B:  10 Hz doppler + 30kHz SCS TDD + 20 dB SNR
Test 2A: 300 Hz doppler + 15kHz SCS FDD + [10] dB SNR
Test 2B: 300 Hz doppler + 30kHz SCS TDD + [10] dB SNR
Relevant parmeters for each test are provided in the table A.6.7.X.1.2-1. UE needs to pass Test 1A, 1B, 2A, 2B. 
Table A.6.7.X.1.1-1: Applicable NR configurations for FR1 TRS based TDCP test
	Config
	Description

	1
	NR 15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode

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



[bookmark: _Toc535476646]A.6.7. X.1.2	Test parameters
In this set of test cases there is one cell in the test, PCell (Cell 1). The test parameters for the Cell 1 are given in Table A.6.7.X.1.2-1. Ampliutude of TDCP is tested by using the parameters in Table A.6.7.X.1.2-1.
There is no measurement gap configured in the test. Before the test, UE is configured with 1 TRS set with the TRS resources in the set are configured in adjacent slot. UE is configured to perform L1-RSRP measurement based on the SSB resources 0 and 1.
[bookmark: _Toc535476647]Table A.6.7.X.1.2-1: FR1 TRS based TDCP test parameters
	Parameter
	Config
	Unit
	Test 1
	Test 2

	SSB GSCN
	1~2
	
	freq1
	freq1

	Duplex mode
	1
	
	FDD
	FDD

	
	2
	
	TDD
	TDD

	TDD Configuration
	1
	
	N/A
	N/A

	
	2
	
	TDDConf.1.1
	TDDConf.1.1

	BWchannel
	1
	MHz
	10: NRB,c = 52
	10: NRB,c = 52

	
	2
	
	40: NRB,c = 106
	40: NRB,c = 106

	PDSCH Reference measurement channel
	1
	
	SR.1.1 FDD
	SR.1.1 FDD

	
	2
	
	SR.2.1 TDD
	SR.2.1 TDD

	RMSI CORESET Reference Channel
	1
	
	CR.1.1 FDD
	CR.1.1 FDD

	
	2
	
	CR.2.1 TDD
	CR.2.1 TDD

	Dedicated CORESET Reference Channel
	1
	
	CCR.1.1 FDD
	CCR.1.1 FDD

	
	2
	
	CCR.2.1 TDD
	CCR.2.1 TDD

	SSB configuration
	1
	
	SSB.3 FR1
	SSB.3 FR1

	
	2
	
	SSB.4 FR1
	SSB.4 FR1

	OCNG Patterns
	1~2
	
	OP.1
	OP.1

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

	TRS configuration
	1
	
	TRS.1.5 FDD
	TRS.1.5 FDD

	
	2
	
	TRS.1.5 TDD
	TRS.1.5 TDD

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

	SMTC configuration
	1~2
	
	SMTC.1
	SMTC.1

	reportConfigType
	1~2
	
	periodic
	periodic

	reportQuantity
	1~2
	
	ssb-Index-RSRP
	ssb-Index-RSRP

	Number of reported RS
	1~2
	
	2
	2

	L1-RSRP reporting period
	1~2
	
	slot80
	slot80

	EPRE ratio of PSS to SSS
	1~2
	dB
	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 DMRS
	
	
	
	

	EPRE ratio of OCNG DMRS to SSSNote 1
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS Note 1
	
	
	
	

	Noc
	dBm/15kHz
	1
	-98
	-98

	
	
	2
	
	

	[image: ] Note 2
	dBm/SCS
	1
	-98
	-98

	
	
	2
	-95
	-95

	[image: ]
	1~2
	dB
	TBD
	TBD

	[image: ]
	1~2
	dB
	10
	20

	SSB_RP
	1
	
	-88
	-78

	Propagation condition
	1~2
	
	TDL-A 30ns 10 Hz
	TDL-A 30ns 300Hz

	Antenna configuration
	1~2
	
	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.



A.6.7.X.1.3	Test Requirements
[bookmark: _Hlk167377743]For Test 1A, the reported TDCP index shall be smaller than or equal to 6 for the 80% of the times over repeated tests
For Test 1B:  the reported TDCP index shall be smaller than or equal to 5 for the 80% of the times over repeated tests
For Test 2A: the reported TDCP index shall be lrager than 8 for the 80% of the times over repeated tests
For Test 2B: the reported TDCP index shall be larger than [or equal to] 6 for the 80% of the times over repeated tests

=====End of change #13 =====

===== Start of change #14 including change 2 in R4-2410321 =====
A.7.4.1.1	NR UE Transmit Timing Test with 2-TA for FR2 UE supporting multiDCI-IntraCellMultiTRP-TwoTA-r18
[bookmark: _Toc535476686]A.7.4.1.1.1	Test Purpose and environment
The purpose of this test is to verify that the UE can follow frame timing change of the connected gNodeb and that the UE initial transmit timing accuracy, maximum amount of timing change in one adjustment, minimum and maximum adjustment rate are within the specified limits, for UE supporting multiDCI-IntraCellMultiTRP-TwoTA-r18 and is configured with 2 TAGs for multi-DCI multi-TRP operation. UE is also configured with dl-OrJointTCI-StateList or ul-TCI-State-List. This test will verify the requirements in clause 7.1.2.
Supported test configurations are shown in Table 7.4.1.1.1-1.
Table A.7.4.1.1.1-1: Supported test configurations for FR2 PCell
	Configuration
	Description

	1
	NR TDD, SSB SCS 240 kHz, data SCS 120 kHz, BW 100 MHz



For this test a single NR cell is used. Tables A.7.4.1.1.1-2 and A.7.4.1.1.1-2A define the parameters to be configured and strength of the transmitted signals. The transmit timing is verified by the UE transmitting SRS using the configuration defined in Table A.7.4.1.1.1-3.
For UE not support the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test1 and Test3.
For UE supports the capability of “rxTimingDiff-r18”, the UE is only required to be tested in Test2 and Test4.
Table A.7.4.1.1.1-2: Cell Specific Test Parameters for UL Transmit Timing test
	Parameter
	Unit
	Config
	Test1
	Test2
	Test3
	Test4
	Band Group

	
	
	
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	TRP #1
	TRP #2
	

	SSB ARFCN
	
	1,2
	Freq1
	

	Duplex Mode
	
	1,2
	TDD
	

	TDD configuration
	
	1,2
	TDDConf.3.1
	

	BWchannel
	MHz
	1,2
	100: NRB,c = 66
	

	Data RBs allocated
	
	1,2
	66
	

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

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

	TRS Configuration
	
	1,2
	TRS.2.1 TDD
TRS.2.2 TDD
	

	DRx Cycle
	ms
	1,2
	N/A
	DRX.8Note5
	

	PDSCH Reference measurement channel
	
	1,2
	SR.3. 3 TDD
	

	RMSI CORESET Reference Channel
	
	1,2
	CR.3.2 TDD
	

	coresetPoolIndex for dedicated CORESET Reference Channel
	
	1,2
	0
	1
	0
	1
	0
	1
	0
	1
	

	Dedicated CORESET Reference Channel
	
	1,2
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	CCR.3.4 TDD 
	CCR.3.6 TDD 
	

	TCI configuration
	
	1,2
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	DLorJoint TCI.State.0 with tag-Id-ptr-r18 = n0
	DLorJoint TCI.State.1 with tag-Id-ptr-r18 = n1
	

	Timing difference compared to TRP#1
	us
	1,2
	0
	0.1
	0
	8
	0
	0.1
	0
	8
	

	OCNG Patterns
	
	1,2
	O P. 1
	

	SSB Configuration
	
	1,2
	SSB.1 FR2
	

	SMTC Configuration
	
	1,2
	SMTC.1
	

	PDSCH/PDCCH subcarrier spacing
	kHz
	1,2
	120
	

	EPRE ratio of PSS to SSS
	dB
	1,2
	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)
	
	
	
	
	

	Propagation condition
	
	1,2
	AWGN
	

	SRS Config
	
	1,2
	SRSConf.1Note6
	SRSConf.2Note6
	

	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:	Void
Note 3:	VoidNote 4:	Void
Note 5:	DRx related parameters are given in Table A.3.3.8-1
Note 6:	SRS configs are given in Table A.5.4.1.x.1-3



Table A.7.4.1.1.1-2A: OTA related test parameters
	Parameter
	Unit
	Test 1
	Test 2

	Angle of arrival configuration
	
	Setup 3 as specified in clause A.3.15 Note 7

	Assumption for UE beamsNote 6
	
	Fine

	
Note1

	dBm/15kHzNote4
	-112

	
Note1

	dBm/SCSNote3
	-100

	

	dB
	4

	SS-RSRPNote2
	dBm/SCS Note4
	-96

	

	dB
	4

	IoNote2
	dBm/95.04 MHz Note4
	-68.5

	
Note 1:	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 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the centre of the quiet zone
Note 6:	Information about types of UE beam is given in B.2.1.3, and does not limit UE implementation or test system implementation
Note 7:	AoA1 for TRP1 and AoA2 for TRP2



Table A.7.4.1.1.1-3: SRS Configuration for Timing Accuracy Test
	
	Field
	SRSConf.1
	SRSConf.2
	Comments

	SRS-ResourceSet
	srs-ResourceSetId
	0
	1
	0
	1
	

	
	srs-ResourceIdList
	0
	1
	0
	1
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	Periodic
	

	
	Usage
	Codebook
	Codebook
	Codebook
	Codebook
	

	SRS-Resource
	SRS-ResourceId
	0
	1
	0
	0
	

	
	nrofSRS-Ports
	Port1
	Port1
	Port1
	Port1
	

	
	transmissionComb 
	n2
	n2
	n2
	n2
	

	
	combOffset-n2
	0
	0
	0
	0
	

	
	cyclicShift-n2
	0
	0
	0
	0
	

	
	resourceMapping
startPosition
	0
	0
	0
	0
	

	
	resourceMapping
nrofSymbols	
	n1
	n1
	n1
	n1
	

	
	resourceMapping
repetitionFactor
	n1
	n1
	n1
	n1
	

	
	freqDomainPosition
	0
	0
	0
	0
	

	
	freqDomainShift
	0
	0
	0
	0
	

	
	freqHopping
c-SRS
	17
	17
	17
	17
	Matches NRB,c

	
	freqHopping
b-SRS
	0
	0
	0
	0
	

	
	freqHopping
b-hop
	0
	0
	0
	0
	

	
	groupOrSequenceHopping
	Neither
	Neither
	Neither
	Neither
	

	
	resourceType
	Periodic
	Periodic
	Periodic
	Periodic
	

	
	periodicityAndOffset-p
	sl2, 0
	sl2, 1
	sl2560, 4
	sl2560, 9
	Offset to align with DRx periodicity 

	
	sequenceId
	0
	0
	0
	0
	Any 10 bit number



Table A.7.4.1.1.1-4: Void

[bookmark: _Toc535476687]A.7.4.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test:
1)	Setup NR PCell according to parameters given in Table A.7.4.1.1.1-1.
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB for each TAG.
a.	The NTA offset value (in Tc units) is 13792
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.7.4.1.1.2-1 for only TRP#1. The timing of the DL path of TRP#2 is not changed.
Table A.7.4.1.1.2-1 Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	240
	+8*64Tc
	+4*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first path (in time) of DL SSB of each TAG used by the UE to determine downlink timing is received from the reference cell at the UE antenna. For TRP#2, the test system shall verify there is no adjustment. Skip this step for Test 3 and Test 4 with DRX confiured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first path (in time) of DL SSB used by the UE to determine downlink timing is received from the reference cell at the UE antenna. For Test 3 and Test 4 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.

=====End of change #14 =====

===== Start of change #15 including change 4 in R4-2410416 =====
A.7.5.13.X	sDCI MAC-CE based joint TCI state switching
A.7.5.13.X.1	Test Purpose and Environment
The purpose of this test is to verify both active downlink and uplink TCI state switch delay requirement defined in clause 8.21 and 8.23, respectively, by using joint TCI state of unified TCI state switch framework. Supported test configuration is shown in Table A.7.5.13.X.1-1.

Table A.7.5.13.X.1-1: Supported test configurations
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table A.7.5.13.X.2-2: General test parameters for dual TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	320
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0 and SSB2 of TRP0, SSB1 and SSB3 of TRP1
	L1-RSRP measurements of SSB0, SSB1 SSB2 and SSB3.

	Number of RS for L1-RSRP reporting
	
	4
	SSB0, SSB1, SSB2 and SSB3 in Joint TCI state 0, 1, 2, and 3.

	Cell2 timing offset to cell1
	us
	<CP
	

	T1
	s
	0.2
	

	T2
	s
	1
	UE is required to activate dual joint TCI states (TCI state 2 and TCI state 3).



A.7.5.13.X.2	Test parameters
The test scenario comprises of one NR PCell (Cell 1) as given in Table A.7.5.13.X.2-1. Cell-specific parameters of NR PCell are specified in Table A.7.5.13.X.2-2 below. The OTA related test parameters for FR2 are shown in Table A.7.5.13.X.2-3.
Before the test starts, 
-	UE is connected to Cell 1 (PCell) on radio channel 1 (PCC).
-	PDCCHs indicating new transmissions shall be sent continuously on Pcell to ensure that the UE would have ACK/NACK sending.
-	UE is provided with dl-OrJoint-TCIStateList-r17 and UE’s higher layer signalling unifiedTCI-StateType-r17 in IE MIMOParam-r17 is set to joint.
-	applyIndicatedTCI-State-r18 is set as {first} for TRP0 (CORESET index p associated with Joint TCI state 0 and Joint TCI state 2) and as {second} for TRP1 (CORESET index q associated with Joint TCI state 1 and Joint TCI state 3).
-	tci-SelectionPresentInDCI-r18 is configured in the BWP configuration, i.e. TCI state for the PDSCH is indicated by DCI format 1_1 and PDSCHs on two TRPs are scheduled in TDM manner.
-	UE is configured with two joint TCI states (TCI state 0 and TCI state 2) for TRP0 and two joint TCI states (TCI state 1 and TCI state 3) for TRP1. QCL info to Joint TCI state 0,1,2 and 3 are provided by SSB0, SSB1, SSB2 and SSB3, respectively.
-	UE is indicated in TCI state 0 and TCI state 1 as the active TCI state for TRP0 and TRP1.
The test consists of two time periods, T1 and T2. During T1, SSB0 in joint TCI state 0 and SSB1 in joint TCI state 1 are transmitted.
At the beginning of T2, SSB2 in joint TCI state 2 and SSB3 in joint TCI state 3 start transmitting. The UE is configured to provide periodic L1-RSRP reports. In slot n which is within 1280ms after the slot in which UE provides L1-RSRP report with results for SSB2 and SSB3 in joint TCI state 2 and joint TCI state 3, UE receives a MAC-CE command indicating a switch to dual joint TCI state 2 and TCI state 3 for two TRPs.
The test equipment verifies that UE can be scheduled by two TRPs on joint TCI state 0 and joint TCI state 1 till slot n+ THARQ +. The test equipment also verifies the TCI state switch time for two TRPs by scheduling the UE on joint TCI state 2 and joint TCI state 3 after slot n+THARQ +  + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }/ NR slot length.

Table A.7.5.13.X.2-1: General test parameters for dual TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	320
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0 and SSB2 of TRP0, SSB1 and SSB3 of TRP1
	L1-RSRP measurements of SSB0, SSB1 SSB2 and SSB3.

	Number of RS for L1-RSRP reporting
	
	4
	SSB0, SSB1, SSB2 and SSB3 in Joint TCI state 0, 1, 2, and 3.

	Cell2 timing offset to cell1
	us
	<CP
	

	T1
	s
	0.2
	

	T2
	s
	1
	UE is required to activate dual joint TCI states (TCI state 2 and TCI state 3).



Table A.7.5.13.X.2-2: NR Cell specific test parameters for dual TCI state switch
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	66

	Initial BWP Configuration
	
	DLBWP.0.2
ULBWP.0.2

	Dedicated BWP Configuration
	
	DLBWP.1.1 
ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3. 2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters (CORESET index p)
	
	CCR.3.1 TDD 

	Dedicated CORESET parameters (CORESET index q)
	
	CCR.3.2 TDD

	OCNG Patterns
	
	[bookmark: OLE_LINK20]OP.5 defined in A.3.2.1

	SSB Configuration
	
		SSB.17 FR2

	SMTC Configuration
	
	SMTC.1 

	Joint TCI State 0
	
	DLorJoint TCI.State.2

	Joint TCI State 1
	
	DLorJoint TCI.State.6

	Joint TCI State 2
	
	DLorJoint TCI.State.7

	Joint TCI State 3
	
	DLorJoint TCI.State.8

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.2
TRS.2.4 TDD for DLorJoint TCI.State.6
TRS.2.5 TDD for DLorJoint TCI.State.7
TRS.2.6 TDD for DLorJoint TCI.State.8

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.
	
	

	



Table A.7.5.13.X.2-3: OTA related test parameters for dual TCI state switch 
	Parameter
	Units
	TRP0
	TRP1

	
	
	SSB0
	SSB2
	SSB1
	SSB3

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup [TBD] according to clause A.3.XX

	
	
	AoA1
	AoA2
	AoA2
	AoA3

	Assumption for UE beams Note 6
	
	Rough

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	-Infinity
	-80.6
	-80.6
	-80.6
	-Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	- Infinity
	-56.0
	-56.0
	-56.0
	- Infinity
	-56.0

	Note 1:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 2:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 3:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 4: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 5:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



A.7.5.13.X.3	Test Requirements
During T2, the test verifies that UE can be scheduled by two TRPs on joint TCI state 2 and joint TCI state 3. 
After receiving MAC-CE command in slot n, UE shall:
-	be able to continue to receive and transmit with joint TCI state 0 and joint TCI state 1 till slot n+ THARQ +3
-	be able to start receiving and transmitting with joint TCI state 2 and joint TCI state 3 after slot n+THARQ +  + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS 2+ 2ms) }/ NR slot length.
-	where NM1=1, NM2=1.
The rate of correct events observed during repeated tests shall be at least 90%.
=====End of change #15 =====

===== Start of change #16 including change 1 in R4-2410322 =====
A.7.5.13.x	MAC-CE based dual downlink TCI state switching delay for unified TCI for single-DCI mTRP
A.7.5.13.x.1	NR PCell FR2 dual downlink TCI state switch in sDCI for known case 
A.7.5.13.x.1.1	Test Purpose and Environment
The purpose of this test is to verify the MAC-CE based dual downlink TCI state switch delay requirement defined in clause 8.21.3. Supported test configuration is shown in Table A.7.5.13.x.1.1-1.
Table A.7.5.13.x.1.1-1: Supported test configurations
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



A.7.5.13.x.1.2	Test Parameters
There is one active serving cell (Cell 1) configured with two TRPs in the test. Cell-specific parameters of Cell 1 are specified in Table A.7.5.13.x.1.2-2 below. The OTA related test parameters for FR2 are shown in Table A.7.5.13.x.1.2-3.
PDCCHs indicating new transmissions shall be sent continuously on TRP0 to ensure that the UE would have ACK/NACK sending.
Before the test starts, 
-	UE is connected to Cell 1  on radio channel 1 (PCC).
-	UE is provided with dl-OrJoint-TCIStateList-r17 and UE’s higher layer signalling unifiedTCI-StateType-r17 in IE MIMOParam-r17 is set to separate.
-	UE is configured with SSB-based L1-RSRP measurements on Cell 1
-	UE is configured with two TCI states (TCI state 0 and TCI state 2) for TRP0 and two TCI states(TCI state 1 and TCI state 3) for TRP1. QCL info to DL TCI state 0, 1 , 2 and 3 are provided by SSB0, SSB1, SSB2 and SSB3, respectively. 
-	UE is indicated in TCI state 0 and TCI state 1 as the active TCI state for TRP0 and TRP1
The test consists of two time periods, T1 and T2. During T1, source RS in TCI state 0 and TCI state 1 are transmitted. At the beginning of T2, source RS in TCI state 2 and source RS in TCI state 3 start transmitting. The UE is configured to provide periodic L1-RSRP reports. In slot n which is within 1280ms after the slot in which UE provides L1-RSRP report with results for source RSs in TCI state 2 and 3, UE receives a MAC-CE command indicating a switch to TCI state 2 and 3 for two TRPs. tci-PresentInDCI is not configured in the PDSCH configuration, i.e. TCI state for the PDSCH is identical to the PDCCH TCI state.
The test equipment verifies that UE can be scheduled by two TRPs on TCI state 0 and TCI state 1 till slot n+ THARQ +. The test equipment also verifies the TCI state switch time for two TRPs by scheduling the UE on TCI state 2 and TCI state 3 after slot after slot n+ THARQ + + max{TOk1*(Tfirst-SSB1 + AD1*TSSB1  + TSSB-proc), TOk2*(Tfirst-SSB2 + AD2*TSSB2 + TSSB-proc)} / NR slot length.

Table A.7.5.13.x.1.2-1: General test parameters for TCI state switch 
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0 and SSB2 of TRP0, SSB1 and SSB3 of TRP1
	L1-RSRP measurements of SSB0, SSB1 SSB2 and SSB3.

	Number of RS for L1-RSRP reporting
	
	4
	four source RSs in TCI state 0,1, 2,3.

	Cell2 timing offset to cell1
	us
	<CP
	

	T1
	s
	0.2
	

	T2
	s
	1
	



Table A.7.5.13.x.1.2-2: NR Cell specific test parameters 
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3. 2 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP. 5

	SSB Configuration
	
	SSB.17 FR2 

	SMTC Configuration
	
	SMTC.1 

	DL TCI State 0
	
	DLorJoint TCI.State.0

	DL TCI State 1
	
	DLorJoint TCI.State.1

	DL TCI State 2
	
	DLorJoint TCI.State.6

	DL TCI State 3
	
	DLorJoint TCI.State.7

	TRS Configuration
	
	TRS.2.1 TDD for DLorJoint TCI.State.0
TRS.2.2 TDD for DLorJoint TCI.State.1
TRS.2.4 TDD for DLorJoint TCI.State.6
TRS.2.5 TDD for DLorJoint TCI.State.7


	Pathloss RS Configuration
	
	Resource #4 in TRS.2.1 TDD

	reportQuantity for SSB
	
	ssb-Index-RSRP-Index-r17

	reportConfigType for SSB
	
	periodic

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	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)
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table A.7.5.13.x.1.2-3: OTA related test parameters for TCI state switch 
	Parameter
	Units
	TRP0
	TRP1

	
	
	SSB0
	SSB2
	SSB1
	SSB3

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup [TBD] according to clause A.3.XX

	
	
	AoA1
	AoA2
	AoA2
	AoA3

	Assumption for UE beams Note 6
	
	Rough

	Ês
	dBm/SCS
	-80.6
	-80.6
	-Infinity
	-80.6
	-80.6
	-80.6
	-Infinity
	-80.6

	SS B_RP Note 2
	dBm/ SCS
	-80.6
	-80.6
	-Infinity
	-80.6
	-80.6
	-80.6
	-Infinity
	-80.6

	
BB Note 7
	dB
	8.3
	8.3
	-Infinity
	8.3
	8.3
	8.3
	-Infinity
	8.3

	IoNote2
	dBm/95.04 MHz Note4
	-56.0
	-56.0
	- Infinity
	-56.0
	-56.0
	-56.0
	- Infinity
	-56.0

	Note 1:	Void
Note 2:	SS B_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	Void
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.
Note 7:	Calculation of Es/IotBB includes the effect of UE internal noise up to the value assumed for the associated Refsens requirement in clause 7.3.2 of TS 38.101-2 [19], and an allowance of 1dB for UE multi-band relaxation factor ΔMBP from TS 38.101-2 [19] Table 6.2.1.3-4.



A.7.5.13.x.1.3	Test Requirements
During T2, the test verifies that UE can be scheduled by two TRPs on TCI state 2 and TCI state 3. 
After receiving MAC-CE command in slot n, UE shall:
-	be able to continue to receive on DL TCI state 0 and DL TCI state 1 till slot n+ THARQ +3
-	be able to start receiving on DL TCI state 2 and DL TCI state 3  after slot n+ THARQ + + max{TOk1*(Tfirst-SSB1 + AD1*TSSB1  + TSSB-proc), TOk2*(Tfirst-SSB2 + AD2*TSSB2 + TSSB-proc)} / NR slot length
The rate of correct events observed during repeated tests shall be at least 90%.
=====End of change #16 =====

===== Start of change #17 including change 4 in R4-2410324 =====
A.7.5.13		Unified TCI state switching delay
>>> Unchanged sections omitted <<<<<
A.7.5.13.y		MAC-CE based active uplink TCI state switch for single-DCI mTRP
A.7.5.13.y.1		NR FR2 PCell uplink TCI state switch for two known TCI states 
A.7.5.13.y.1.1	Test Purpose and Environment
The purpose of this test is to verify fulfillment of the uplink TCI switch delay requirement defined in clause 8.23.3 by a UE capable of beam correspondence without the need for UL beam sweeping. The test scenario comprises one PCell (Cell 1) with two TRPs. 
Throughout the test, PDCCH indicating new transmissions shall be sent continuously on PCell to ensure that the UE will send ACK/NACKs on PUCCH.
Before the test starts,
-	UE is connected to Cell 1 on radio channel 1.
-	UE is configured with a unified DL TCI state, TCI State-0, and SSB0 is configured as QCL source for the TCI state. At the start of test UE is connected to DL TCI state 0. 
-	UE is configured with 4 UL TCI states, UL TCI state 0, UL TCI state 1, UL TCI state 2, and UL TCI state 3. QCL info to UL TCI state 0, 1, 2, and 3 is provided by SSB0, SSB1, SSB2, and SSB3, respectively. Initially only UL TCI 0 is in the active TCI state list.
-	PL-RS is configured for each of the UL TCI states. CSI-RS 0, CSI-RS 1, CSI-RS 2, and CSI-RS 3 are associated with UL TCI state 0, 1, 2, and 3 respectively as PL-RS.  
-	At the start of the test UE is connected to DL TCI state 0, UL TCI state 0, and UL TCI state 1. 
Index of CSI-RS#1 is configured for UE as PUSCH-PathlossReferenceRS-Id-r17 which is indicated in TCI-UL-State-r17 of uplink TCI state 1. CSI-RS#1 is QCLed typeD with SSB#1. UE does not maintain CSI-RS#1 as pathloss RS before the uplink TCI state switching.
Index of CSI-RS#2 is configured for UE as PUSCH-PathlossReferenceRS-Id-r17 which is indicated in TCI-UL-State-r17 of uplink TCI state 2. CSI-RS#2 is QCLed typeD with SSB#2. UE does not maintain CSI-RS#2 as pathloss RS before the uplink TCI state switching.
The test consists of two time periods, T1 and T2. During T1, only the SSBs associated with DL TCI state-0, UL TCI state 0, and UL TCI state 1 are transmitted. At the beginning of T2, transmission of the SSB 2 associated with UL TCI state 2 and transmission of the SSB 3 associated with UL TCI state 3 start. The UE conducts periodic L1-RSRP (i.e., SSB-Index-RSRP) reporting for SSB0, SSB1, SSB2, and SSB3. In slot n, which is within 1280 ms after UE receiving SSB0, SSB1, SSB2, and SSB3, and after reporting valid results for the SSB0, the SSB1, the SSB2 and the SSB3, the UE receives a MAC-CE indicating a TCI state switch to UL TCI state 2 and to UL TCI state 3. 
The test equipment verifies that the UE transmits according to UL TCI state 0 and UL TCI state 1 up until slot n + THARQ + , and according to UL TCI state 2 and to UL TCI state 3 from slot n + THARQ +  + max{NM1* (Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms), NM2* (Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms)} / NR slot length and onwards. NM1 is equal to 1. NM2 is equal to 1. Where, THARQ (in slot) is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3].
A.7.5.13.y.1.2	Test parameters 
The supported test configurations are provided in Table A.7.5.13.y.1.2-1.
General test parameters are provided in Table A.7.5.13.y.1.2-2. 
Cell-specific parameters are provided in Table A.7.5.13.y.1.2-3. 
OTA-related test parameters are provided in Table A.7.5.13.y.1.2-4.
Table A.7.5.13.y.1.2-1: Supported test configurations
	Config
	Description

	1
	NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode



Table A.7.5.13.y.1.2-2: General test parameters
	Parameter
	Unit
	Value
	Comment

	NR RF Channel Number
	
	1
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	L1-RSRP reporting period
	slot
	160
	Periodic L1-RSRP reporting configured

	L1-RSRP measured RS
	
	SSB0, SSB1, SSB2, SSB3
	L1-RSRP measurements of SSB0, SSB1, SSB2 and SSB3.

	Number of reported RS
	
	3
	L1-RSRP reporting of measurements on SSB0, SSB1, SSB2, and SSB3.

	T1
	s
	0.2
	

	T2
	s
	2
	



Table A.7.5.13.y.1.2-3: NR Cell specific test parameters
	Parameter
	Unit
	Cell 1

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Data RBs allocated
	
	24

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3.1 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.5

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	DL TCI State
	
	DLorJoint TCI.State.0

	PL-RS Configuration for CSI-RS#0
	
	Resource #4 in TRS.2.1 TDD for UL TCI.State.2

	PL-RS Configuration for CSI-RS#1
	
	Resource #4 in TRS.2.2 TDD for UL TCI.State.3

	PL-RS Configuration for CSI-RS#2
	
	Resource #4 in TRS.2.4 TDD for UL TCI.State.4

	PL-RS Configuration for CSI-RS#3
	
	Resource #4 in TRS.2.5 TDD for UL TCI.State.5

	UL TCI State-0 Configuration
	
	UL TCI.State.2

	UL TCI State-1 Configuration
	
	UL TCI.State.3

	UL TCI State-2 Configuration
	
	UL TCI.State.4

	UL TCI State-3 Configuration
	
	UL TCI.State.5

	reportConfigType
	
	ssb-Index-RSRP

	reportConfigType	
	
	periodic

	timeRestrictionForChannelMeasurements
	
	configured

	TRS Configuration
	
	TRS.2.1 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	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 SSSNote 1
	
	

	EPRE ratio of OCNG to OCNG DMRSNote 1
	
	

	Propagation Condition
	
	AWGN

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



Table A.7.5.13.y.1.2-4: OTA related test parameters 
	Parameter
	Unit
	Cell 1

	
	
	SSB0
	SSB1
	SSB2
	SSB3

	
	
	T1
	T2
	T1
	T2
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup X according to clause A.3.15.x

	
	
	AoA1
	AoA2
	AoA1
	AoA3

	Assumption for UE beams Note 6
	
	Rough

	NocNote 1
	dBm/15 kHz
	-92.1

	NocNote 1
	dBm/SCS
	-83.1

	Ês/Noc
	dB
	1
	-infinity
	1
	-infinity
	1
	-infinity
	1

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.1
	-infinity
	-82.1
	-infinity
	-82.1
	-infinity
	-82.1

	IoNote2
	dBm/95.04 MHz Note4
	-55.0
	-58.5
	-55.0
	-58.5
	-55.0
	-58.5
	-55.0

	Note 1:	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 Noc to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone.
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.
Note 6: 	Information about types of UE beam is given in B.2.1.3 and does not limit UE implementation or test system implementation.



A.7.5.13.y.1.3	Test Requirements
During T2, the UE shall send L1-RSRP report with results for SSB0 and SSB1.
After receiving MAC-CE command in slot n, the UE shall:
-	Continue transmitting using UL TCI state 0 and UL TCI state 1 up to and including slot n + THARQ + 
-	Start transmitting using UL TCI state 2 and UL TCI state 3, from slot n + THARQ +  + max{Tfirst_target-PL-RS1 + 4*Ttarget_PL-RS1 + 2ms, Tfirst_target-PL-RS2 + 4*Ttarget_PL-RS2 + 2ms} / NR slot length and onwards.
The rate of correct events observed during repeated tests shall be at least 90%.

=====End of change #17 =====
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