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<Start of modified section 1>
17.3	RRC_CONNECTED state mobility for RedCap
17.3.1	Handover for RedCap
17.3.1.0	Minimum conformance requirements
17.3.1.0.1	Minimum conformance requirements for NR FR2 – NR FR2 handover
The purpose of NR handover is to change the NR PCell to another NR cell for RedCap UE. The requirements in this clause are applicable to SA NR.
Handover for a RedCap UE is defined as intra-frequency handover if the center frequency and subcarrier spacing (SCS) of the reference SSB of the serving cell is same as the center frequency and SCS of the reference SSB of the target cell, where:
The reference SSB of the serving cell is the SSB in the active DL BWP of serving cell 
The reference SSB of the target cell is the SSB in the first active DL BWP of the target cell upon reconfiguration.
The requirements in this clause apply for the following handover scenarios:
Handover to a target cell’s initial DL BWP associated with CD-SSB;
Handover to a target cell’s Redcap specific DL BWP associated with NCD-SSB.
The requirements in this clause are applicable to both intra-frequency and inter-frequency handovers from NR FR2 cell to NR FR2 cell.
When the UE receives a RRC message implying handover the UE shall be ready to start the transmission of the new uplink PRACH channel within Dhandover msec from the end of the last TTI containing the RRC command.
Where:
Dhandover equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [13] plus the interruption time.
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
When intra-frequency or inter-frequency handover is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
Tsearch is the time required to search the target cell which depends on whether the target cell is already known when the handover command is received by the UE. 
-	If the target cell is a known intra-frequency cell, Tsearch = 0ms. If the target cell is an unknown intra-frequency cell and the target cell Es/Iot≥-2 dB, then Tsearch = 8*Trs ms.
-	If the target cell is a known inter-frequency cell, then 
if the measured SSB is the target SSB for HO of the target cell, Tsearch = 0 ms; 
if the measured SSB and the target SSB for HO belong to the same NR target cell and fulfil the following conditions, Tsearch = Trs ms:
· CD-SSB in initial DL BWP is the measured SSB and NCD-SSB in RedCap specific DL BWP is the target SSB for HO
· NCD-SSB in RedCap specific DL BWP is the measured SSB and CD-SSB in initial DL BWP is the target SSB for HO
· Both measured SSB and the target SSB for HO are NCD-SSBs within different RedCap specific DL BWPs
Otherwise, the target cell is an unknown inter-frequency cell. In this case, if the target cell Es/Iot≥-2 dB, then Tsearch = 24* Trs ms.
Regardless of whether DRX is in use by the UE, Tsearch shall still be based on non-DRX target cell search times.
T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = Trs for both known and unknown target cell.
Tprocessing is time for UE processing. Tprocessing can be up to 20ms.
Tmargin is time for SSB post-processing. Tmargin can be up to 2ms.
TIU is the interruption uncertainty in acquiring the first available PRACH occasion in the new cell. TIU can be up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in the Table 8.1-1 of TS 38.213 [8].
Trs is the SMTC periodicity of the target NR cell if the UE has been provided with an SMTC configuration for the target cellin the handover command, otherwise,
-	Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing as NCD-SSB indicated by nonCellDefiningSSB-r17 if the first active DL BWP included in handover command is configured with nonCellDefiningSSB-r17, otherwise, as CD-SSB indicated by absoluteFrequencySSB in frequencyInfoDL in handover command.
-	If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs=5ms assuming the SSB transmission periodicity is 5ms. There is no requirement if the SSB transmission periodicity is not 5ms. If the UE has been provided with higher layer in TS 38.331 [2] signaling of smtc2 prior to the handover command, Trs follows smtc1 or smtc2 according to the physical cell ID of the target cell.
In FR2, the target cell is known if it has been meeting the following conditions:
-	At least one of the SSBs measured belongs to the same NR target cell, 
-	During the last 5 seconds before the reception of the handover command:
-	the UE has sent a valid measurement report for the target cell and
-	at least one of the SSBs measured which belongs to the same NR target cell remains detectable according to the cell identification requirements as described in TS 38.133 [6] clause 9.2B for intra-frequency measurements and TS 38.133 [6] clause 9.3B for inter-frequency measurements, 
-	The reference SSB of the NR target cell also remains detectable during the handover delay according to the cell identification requirements are described in TS 38.133 [6] clause 9.2B for intra-frequency handover and TS 38.133 [6] clause 9.3B for inter-frequency handover.
Otherwise, it is unknown.
The normative reference for this requirement is TS 38.133 [6] clauses 6.1D.1.1 and 6.1D.1.3.
17.3.1.1	NR SA FR2 Intra-frequency handover from FR2 to FR2; unknown target cell for 2 Rx
Editor’s Note: This test case is incomplete in following aspects:
-	TT analysis is still missing.
17.3.1.1.1	Test purpose
To verify the requirement for the NR FR2 intra frequency handover requirements specified in TS 38.133 [6] clause 6.1D.1.3.
17.3.1.1.2	Test applicability
This test applies to all types of NR RedCap UE with 2Rx from Release 17 onwards and supporting FR2. 
17.3.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 17.3.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.17.3.1.1.
17.3.1.1.4	Test description
[bookmark: _Hlk148346010]17.3.1.1.4.1	Initial conditions
Same as the initial conditions given in clause 7.3.1.2.4.1 with following exceptions:
-	Table 7.3.1.2.4.1-1 is replaced by Table 17.3.1.1.4.1-1;
-	Table 7.3.1.2.4.1-2 is replaced by Table 17.3.1.1.4.1-2;
-	Table 7.3.1.2.4.1-3 is replaced by Table 17.3.1.1.4.1-3;
Table 17.3.1.1.4.1-1: Supported test configurations
	Config
	Description

	17.3.1.1-1
	Source cell: NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode
Target cell:  NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

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



Table 17.3.1.1.4.1-2: Initial conditions
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.15-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 17.3.1.1.4.1-1.

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.3.3.1-1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



Table 17.3.1.1.4.1-3: General test parameters
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 1
	

	
	Neighbouring cell
	
	Cell 2
	

	Final condition
	Active cell
	
	Cell 2
	

	A4-Offset
	dBm
	-120
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	Access Barring Information
	-
	Not Sent
	No additional delays in random access procedure.

	Time offset between cells
	
	3 s
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	10
	


17.3.1.1.4.2	Test procedure
Same as the test procedure given in clause 7.3.1.2.4.2.
17.3.1.1.4.3	Message contents
Same as the message contents given in 7.3.1.2.4.3.
17.3.1.1.5	Test requirements
Same as the test requirements given in clause 7.3.1.2.5 with following exceptions:
-	Table 7.3.1.2.5-1 is replaced by Table 17.3.1.1.5-1.
Table 17.3.1.1.5-1: Cell-specific test parameters (NR Cell 1)
	Parameter
	Unit
	Cell 1
	Cell 2

	
	
	T1
	T2
	T1
	T2

	Assumption for UE beamsNote 6
	
	Rough
	Rough

	AoA setup
	
	Setup 1 as defined in A.9

	NR RF Channel Number
	
	1

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	MHz
	100: NRB,c = 66

	BWP BW
	MHz
	100: NRB,c = 66

	Data RBs allocated
	
	66

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET Reference Channel
	
	CR.3.1 TDD

	Control Channel RMC
	
	CCR.3.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	SSB Configuration
	
	SSB.3 FR2

	PDSCH/PDCCH subcarrier spacing
	kHz
	120

	PUCCH/PUSCH subcarrier spacing
	kHz
	120

	PRACH configuration
	
	PRACH.1 FR2

	TRS configuration
	
	TRS.2.1 TDD

	PDSCH/PDCCH TCI state
	
	TCI.State.2

	BWP configuration
	Initial DL BWP
	
	DLBWP.0.1

	
	Dedicated DL BWP
	
	DLBWP.1.1

	
	Initial UL BWP
	
	ULBWP.0.1

	
	Dedicated UL BWP
	
	ULBWP.1.1

	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 DMRS Note 1
	
	

	
Note2
	dBm/15kHz
	-104.7+TT

	
Note2
	dBm/SCS
	-95.7+TT

	

	dB
	6+TT
	-1.8+TT
	-Infinity
	0+TT

	

	dB
	6+TT
	6+TT
	-Infinity
	7+TT

	IoNote3
	dBm/
BW
	-59.7+TT
	-56.7+TT
	-59.7+TT
	-56.7+TT

	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  to be fulfilled.
Note 3:	Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0 dBi gain antenna at the centre of the quiet zone 
Note 6:	Information about types of UE beam is given in 38.133 [6] clause B.2.1.3, and does not limit UE implementation or test system implementation



<End of modified section 2>
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