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1.	Introduction
For UE UL carrier reconfiguration delay it consists of two test cases, in which both are tested by way of UE receiving a RRC message implying NR UL or Supplementary UL carrier configuration, in which the UE is then ready to start transmission on the newly configured carrier within a certain time period configured using Connectivity EN-DC i.e. NSA Option 3. The test case includes E-UTRA PCell, FR1 PSCell and FR1 SCell.
The contribution discusses specific RAN5 test aspects for TC 4.5.4.1 and provide observations and proposals for the test cases.
2.	Discussion
2.1	RRM Core Requirements
The minimum requirements are specified in [1] clause A.4.5.4.1 and 8.4, for UE UL carrier reconfiguration delay.
 
-------------------------------------------Excerpt from TS 38.133 start 1 -----------------------------------------
A.4.5.4	UE UL carrier RRC reconfiguration Delay
[bookmark: _Toc535476213]A.4.5.4.1	UE UL carrier RRC reconfiguration Delay
Table A.4.5.4.1-1 - Table A.4.5.4.1-4: Void
A.4.5.4.1.1 Test Purpose and Environment
The purpose of this test is to verify that when the UE receives a RRC message implying NR UL or Supplementary UL carrier configuration, the UE shall be ready to start transmission on the newly configured carrier within the time limits specified in clause 8.4.2 and 8.4.3 for configuring and deconfiguring, respectively.
There are three cells: E-UTRAN PCell (Cell 1), FR1 PSCell (Cell 2) and FR1 SCell (Cell 3). For SCell, both NR uplink and supplementary uplink are broadcast by ServingCellConfigCommonSIB. The test parameters for PSCell and SCell are given in Table A. 4.5.4.1.1-1, Table A. 4.5.4.1.1-2, Table A. 4.5.4.1.1-3 and Table A. 4.5.4.1.1-4 below.  The test parameters and applicability for E-UTRAN PCell are defined in A.3.7.2.  The test consists two tests. In test 1, the test consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1, NR uplink of cell 3 is configured to UE. At the start of T2, a supplementary uplink of cell3 is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T3, the supplementary uplink is released through RRCReconfiguration.
In test 2, the test consists of three time periods, with duration of T1, T2 and T3 respectively. During time duration T1, supplementray uplink on cell 3 is configured to UE. At the start of T2, a NR uplink is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T3, the NR uplink is released through RRCReconfiguration.
Table A.4.5.4.1.1-1: Supported test configurations
	Configuration
	PSCell (Cell2)
	SCell (Cell3)

	1
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	2
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	3
	15 kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode
	DL and UL: 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
SUL: 30kHz SCS, 40 MHz bandwidth, SUL duplex mode

	4
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	5
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	6
	15 kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode
	DL and UL: 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
SUL: 30kHz SCS, 40 MHz bandwidth, SUL duplex mode

	7
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, FDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	8
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	DL and UL: 15kHz SSB SCS, 10 MHz bandwidth, TDD duplex mode;
SUL: 15kHz SCS, 10 MHz bandwidth, SUL duplex mode

	9
	30 kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode
	DL and UL: 30kHz SSB SCS, 40 MHz bandwidth, TDD duplex mode;
SUL: 30kHz SCS, 40 MHz bandwidth, SUL duplex mode

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



Table A.4.5.4.1.1-2: General test parameters for EN-DC UE UL carrier RRC reconfiguration Delay
	Parameter
	Unit
	Test configuration
	Value
	Comment

	RF Channel Number
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	1, 2, 3
	Three radio channels are used for these two tests.

	Active cell
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	Cell 1: E-UTRAN PCell
Cell 2: FR1 PSCell
Cell 3: FR1 SCell
	E-UTRAN PCell on RF channel number 1
FR1 PSCell on RF channel number 2
FR1 SCell on RF channel number 3

	CP length
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	Normal
	

	DRX
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	OFF
	

	Measurement gap pattern Id
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	OFF
	

	Filter coefficient
	
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	0
	L3 filtering is not used

	T1
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	

	T2
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	

	T3
	s
	Config 1,2,3, 4, 5, 6, 7, 8, 9
	5
	



Table A.4.5.4.1.1-3: NR Cell specific test parameters for EN-DC UE UL carrier RRC reconfiguration Delay on PSCell (Cell 2)
	Parameter
	Unit
	Test Configuration
	Test 1
	Test 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Channel number
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	2
	2

	TDD configuration
	
	Conf 1, 2, 3
	N/A
	N/A

	
	
	Conf 4, 5, 6
	TDD Conf.1.1
	TDD Conf.1.1

	
	
	Conf 7, 8, 9
	TDD Conf.2.1
	TDD Conf.2.1

	BWchannel
	MHz
	Conf 1, 2, 3
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 4, 5, 6
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 7, 8, 9
	40: NRB,c = 106 
	40: NRB,c = 106 

	PDSCH reference measurement channel as defined in A.3.1.1
	
	Conf 1, 2, 3
	SR.1.1 FDD 
	SR.1.1 FDD 

	
	
	Conf 4, 5, 6
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	Conf 7, 8, 9
	SR 2.1 TDD
	SR 2.1 TDD

	RMSI CORESET reference measurement channel as defined in A.3.1.2
	
	Conf 1, 2, 3
	CR.1.1 FDD  
	CR.1.1 FDD  

	
	
	Conf 4, 5, 6
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	Conf 7, 8, 9
	CR.2.1 TDD
	CR.2.1 TDD

	RMC CORESET reference measurement channel as defined in A.3.1.3
	
	Conf 1, 2, 3
	CCR.1.1 FDD  
	CCR.1.1 FDD  

	
	
	Conf 4, 5, 6
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	Conf 7, 8, 9
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern Note 1
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	OP.1
	OP.1

	SSB configuration
	
	Conf 1, 2, 3, 4, 5, 6
	SSB.1 FR1  
	SSB.1 FR1  

	
	
	Conf 7, 8, 9
	SSB.2 FR1  
	SSB.2 FR1  

	SMTC configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	SMTC.1
	SMTC.1

	DL initial BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.0.1
	DLBWP.0.1

	DL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.1.1
	DLBWP.1.1

	UL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	ULBWP.1.1
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	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 SSS
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	
	

	
[image: ] Note 2
	dBm / 15kHz
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	-102
	-102

	
	dBm/ SCS
	Conf 1,2,3,4,5,6 
	-102
	-102

	
	
	Conf 7,8,9
	-99
	-99

	[image: ]
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16
	16
	16
	16
	16
	16

	[image: ] Note 3
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16
	16
	16
	16
	16
	16

	SS-RSRP Note 3
	dBm/ SCS
	Conf 1,2,3,4,5,6 
	-86
	-86
	-86
	-86
	-86
	-86

	
	
	Conf 7,8,9
	-83
	-83
	-83
	-83
	-83
	-83

	

Io Note 3
	dBm/ 9.36 MHz
	Conf 1,2,3,4,5,6 
	-57.9
	-57.9
	-57.9
	-57.9
	-57.9
	-57.9

	
	dBm/ 38.16MHz
	Conf 7,8,9
	-51.8
	-51.8
	-51.8
	-51.8
	-51.8
	-51.8

	Propagation Condition 
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	AWGN
	AWGN

	Antenna configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	1 x 2
	1 x 2

	NOTE 1: OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2: Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
NOTE 3: [image: ], Io, and SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table A.4.5.4.1.1-4: NR Cell specific test parameters for EN-DC UE UL carrier RRC reconfiguration Delay on SCell (Cell 3)
	Parameter
	Unit
	Test Configuration
	Test 1
	Test 2

	
	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Channel number
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	3
	3

	TDD configuration
	
	Conf 1, 4, 7
	N/A
	N/A

	
	
	Conf 2, 5, 8
	TDDConf.1.1
	TDDConf.1.1

	
	
	Conf 3, 6, 9
	TDDConf.2.1
	TDDConf.2.1

	BWchannel
	MHz
	Conf 1, 4, 7
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 2, 5, 8
	10: NRB,c = 52
	10: NRB,c = 52

	
	
	Conf 3, 6, 9
	40: NRB,c = 106 
	40: NRB,c = 106 

	PUSCH parameters for NR UL carrier
	
	Conf 1, 4, 7
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	N/A
	G-FR1-A3-3 in [13]
	N/A

	
	
	Conf 2, 5, 8
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	N/A
	G-FR1-A3-3 in [13]
	N/A

	
	
	Conf 3, 6, 9
	G-FR1-A3-7 in [13]
	G-FR1-A3-7 in [13]
	G-FR1-A3-7 in [13]
	N/A
	G-FR1-A3-7 in [13]
	N/A

	PUCCH parameters
For NR UL carrier
	
	Conf 1, 4, 7
	Table 8.3.3.1.2-1 in [13] 
	Table 8.3.3.1.2-1 in [13]
	Table 8.3.3.1.2-1 in [13]
	N/A
	N/A
	N/A

	
	
	Conf 2, 5, 8
	Table 8.3.3.1.2-1 in [13] 
	Table 8.3.3.1.2-1  in [13]
	Table 8.3.3.1.2-1 in [13]
	N/A
	N/A
	N/A

	
	
	Conf 3, 6, 9
	Table 8.3.3.1.2-2 in [13] 
	Table 8.3.3.1.2-2 in [13]
	Table 8.3.3.1.2-2 in [13]
	N/A
	N/A
	N/A

	PUSCH parameters for supplementary UL
	
	Conf 1, 4, 7
	N/A
	G-FR1-A3-3 in [13]
	N/A
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]

	
	
	Conf 2, 5, 8
	N/A
	G-FR1-A3-3 in [13]
	N/A
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]
	G-FR1-A3-3 in [13]

	
	
	Conf 3, 6, 9
	N/A
	G-FR1-A3-7 in [13]
	N/A
	G-FR1-A3-7 in [13]
	G-FR1-A3-7 in [13]
	G-FR1-A3-7 in [13]

	PUCCH parameters for supplementary UL
	
	Conf 1, 4, 7
	N/A
	N/A
	N/A
	Table 8.3.3.1.2-1 in [13] 
	Table 8.3.3.1.2-1 in [13]
	Table 8.3.3.1.2-1 in [13]

	
	
	Conf 2, 5, 8
	N/A
	N/A
	N/A
	Table 8.3.3.1.2-1 in [13] 
	Table 8.3.3.1.2-1  in [13]
	Table 8.3.3.1.2-1 in [13]

	
	
	Conf 3, 6, 9
	N/A
	N/A
	N/A
	Table 8.3.3.1.2-2 in [13] 
	Table 8.3.3.1.2-2 in [13]
	Table 8.3.3.1.2-2 in [13]

	PDSCH reference measurement channel as defined in A.3.1.1
	
	Conf 1, 4, 7
	SR.1.1 FDD 
	SR.1.1 FDD 

	
	
	Conf 2, 5, 8
	SR.1.1 TDD
	SR.1.1 TDD

	
	
	Conf 3, 6, 9
	SR 2.1 TDD
	SR 2.1 TDD

	RMSI CORESET reference measurement channel as defined in A.3.1.2
	
	Conf 1, 4, 7
	CR.1.1 FDD  
	CR.1.1 FDD  

	
	
	Conf 2, 5, 8
	CR.1.1 TDD
	CR.1.1 TDD

	
	
	Conf 3, 6, 9
	CR.2.1 TDD
	CR.2.1 TDD

	RMC CORESET reference measurement channel as defined in A.3.1.3
	
	Conf 1, 4, 7
	CCR.1.1 FDD  
	CCR.1.1 FDD  

	
	
	Conf 2, 5, 8
	CCR.1.1 TDD
	CCR.1.1 TDD

	
	
	Conf 3, 6, 9
	CCR.2.1 TDD
	CCR.2.1 TDD

	OCNG Pattern Note 1
	
	Conf 1, 2, 3
	OP.1
	OP.1

	SSB configuration
	
	Conf 1, 2, 4, 5, 7,8
	SSB.1 FR1  
	SSB.1 FR1  

	
	
	Conf 3, 6, 9
	SSB.2 FR1  
	SSB.2 FR1  

	SMTC configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	SMTC.1
	SMTC.1

	DL initial BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.0.1
	DLBWP.0.1

	DL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	DLBWP.1.1
	DLBWP.1.1

	UL dedicated BWP configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	ULBWP.1.1
	ULBWP.1.1

	EPRE ratio of PSS to SSS
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	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 SSS
	
	
	
	

	EPRE ratio of OCNG to OCNG DMRS
	
	
	
	

	[image: ] Note 2
	dBm / 15kHz
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	-102
	-102

	
	dBm/ SCS
	Conf 1, 2, 4, 5, 7,8
	-102
	-102

	
	
	Conf 3, 6, 9
	-99
	-99

	[image: ]
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16
	16
	16
	16
	16
	16

	[image: ] Note 3
	dB
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	16
	16
	16
	16
	16
	16

	SS-RSRP Note 3
	dBm/ SCS
	Conf 1, 2, 4, 5, 7,8
	-86
	-86
	-86
	-86
	-86
	-86

	
	
	Conf 3, 6, 9
	-83
	-83
	-83
	-83
	-83
	-83

	Io Note 3
	dBm/ 9.36 MHz
	Conf 1, 2, 4, 5, 7,8
	-57.9
	-57.9
	-57.9
	-57.9
	-57.9
	-57.9

	
	dBm/ 38.16MHz
	Conf 3, 6, 9
	-51.8
	-51.8
	-51.8
	-51.8
	-51.8
	-51.8

	Propagation Condition 
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	AWGN
	AWGN

	Antenna configuration
	
	Conf 1, 2, 3, 4, 5, 6, 7, 8, 9
	1 x 2
	1 x 2

	NOTE 1: 	OCNG shall be used such that both cells are fully allocated, and a constant total transmitted power spectral density is achieved for all OFDM symbols.
NOTE 2: 	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: ] to be fulfilled.
NOTE 3: 	[image: ], Io, and SS-RSRP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



[bookmark: _Toc535476214]A.4.5.4.1.2	Test Requirements
In test 1 the UE shall be ready to start transmission on the supplementary uplink carrier on SCell within 20ms from the start of T2.
In test 1 the UE shall stop the transmission on the supplementary uplink carrier on SCell within 20ms from the start of T3.
In test 2 the UE shall be ready to start transmission on the NR uplink carrier on SCell within 20ms from the start of T2.
In test 2 the UE shall stop the transmission on the NR uplink carrier on SCell within 20ms from the start of T3.
All of the above test requirements shall be fulfilled in order for the observed UE UL carrier configuration delay and UE UL carrier release delay to be counted as correct. The rate of correct observed UE UL carrier configuration delay and UE UL carrier release delay during repeated tests shall be at least 90%.
-------------------------------------------Excerpt from TS 38.133 end 1 -----------------------------------------

-------------------------------------------Excerpt from TS 38.133 start 2 -----------------------------------------
8.4	UE UL carrier RRC reconfiguration delay
[bookmark: _Toc5952655]8.4.1	Introduction
The requirements in this clause apply for a UE being configured or deconfigured with a supplementary UL carrier or NR UL carrier.
[bookmark: _Toc5952656]8.4.2	UE UL carrier configuration delay requirement
When the UE receives a RRC message implying NR UL or supplementary UL carrier configuration, the UE shall be ready to start transmission on the newly configured carrier within TUL_carrier_config from the end of the last slot containing the RRC command.
TUL_carrier_config equals the maximum RRC procedure delay defined in clause 12 in TS 38.331 [2].
[bookmark: _Toc5952657]8.4.3	UE UL carrier deconfiguration delay requirement
When the UE receives a RRC message implying NR UL or supplementary UL carrier deconfiguration RRC signalling, the UE shall stop UL signalling on the deconfigured UL carrier within TUL_carrier_deconfig from the end of the last slot containing the RRC command.
TUL_carrier_deconfig equals the maximum RRC procedure delay defined in clause 12 in TS 38.331 [2].
-------------------------------------------Excerpt from TS 38.133 end 2 -----------------------------------------
It can be seen from the RRM requirements that the test consists of two subtests, each with three cells configured. In both subtests, Cell 1 is the E-UTRAN PCell, Cell 2 is the FR1 PSCell and Cell 3 is the FR1 SCell. 

In subtest 1, the test consists of three time periods, with duration of T1, T2, and T3 respectively. During time duration T1, NR uplink on Cell 3 is configured to UE. At the start of T2, a supplementary uplink is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T3, the supplementary uplink is release through RRCReconfiguration.

In subtest 2, the test consists of three time periods, with duration of T1, T2, and T3 respectively. During time duration T1, supplementary uplink on cell 3 is configured to UE. At the start of T2, a NR uplink is configured to UE through RRCReconfiguration, then UE shall start transmission both on the NR uplink and supplementary uplink. At the start of T, the NR uplink is release through RRCReconfiguration.

2.2	RRC Signalling Requirements
The RCC signaling requirements needed for UE UL carrier reconfiguration delay test cases should be provided in Annex H of [2] because it affects RRCReconfiguration IE and follows the agreed RRM message content structure below:
At RAN5 #84, it was agreed that the RRM message content structure is:
· For default configuration: TS 38.508-1 Clause 4 (common clause for RF, RRM and SIG)
· For specific RRM configuration affecting ALL (or the majority) of RRM test cases: TS 38.508-1 Clause 7 
· For RRM configuration affecting a group of test cases: Annex H
· For RRM configuration specific for a test case or few tests: directly in the test case

So, it is proposed that the ServingCellConfigCommonSIB IE used for RRC reconfiguration delay test cases to specific both NR uplink and supplementary uplink for SCell and the RRCReconfiguration IE used for RRC reconfiguration delay test cases to specific radio bearers and cell groups shown in Table 2.2-1 and 2.2-2 should be included in Annex H of TS 38.533 [2].
.

Table 2.2-1: ServingCellConfigCommonSIB-Procedure Delay
	Derivation Path: TS 38.508-1, table 4.6.3-169

	Information Element
	Value/remark
	Comment
	Condition

	ServingCellConfigCommonSIB ::= SEQUENCE {
	
	
	

	  downlinkConfigCommon
	DownlinkConfigCommonSIB
	
	

	  uplinkConfigCommon
	UplinkConfigCommonSIB
	NR uplink
	

	
	UplinkConfigCommonSIB with condition SUL_NUL
	
	SUL

	  supplementaryUplink
	UplinkConfigCommonSIB with condition SUL_SUL
	
	SUL

	  n-TimingAdvanceOffset
	Not present
	
	

	  ssb-PositionsInBurst SEQUENCE {
	
	
	

	    inOneGroup
	’0100 0000’B
	When carrier frequency is smaller than or equal to 3 GHz, only the 4 leftmost bits are valid;
	

	    groupPresence
	Not present
	
	

	  }
	
	
	

	  ssb-PeriodicityServingCell
	ms20
	
	

	  tdd-UL-DL-ConfigurationCommon
	TDD-UL-DL-ConfigCommon
	
	FR1_TDD

	  ss-PBCH-BlockPower
	0
	
	

	}
	
	
	



Table 2.2-2: RRCReconfiguration-Procedure Delay
	Derivation Path: TS 38.508-1, table 4.6.1-13

	Information Element
	Value/remark
	Comment
	Condition

	RRCReconfiguration::= SEQUENCE {
	
	
	

	  criticalExtensions CHOICE {
	
	
	

	    c1 CHOICE {
	
	
	

	      rrcReconfiguration ::= SEQUENCE {
	
	
	

	        radioBearerConfig
	RadioBearerConfig with conditions SRB2 and DRB1
	
	 

	      }
	
	
	

	      secondaryCellGroup
	CellGroupConfig with condition EN-DC_SCell_add
	OCTET STRING (CONTAINING CellGroupConfig)
	

	      nonCriticalExtension SEQUENCE {
	
	
	

	        masterCellGroup
	CellGroupConfig with conditions EN-DC
	OCTET STRING (CONTAINING CellGroupConfig)
	

	      }
	
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	



Proposal 1: The ServingCellConfigCommonSIB IE and the RRCReconfiguration IE shown in Table 2.2-1 and 2.2-2 should be included in Annex H of TS 38.533.


3.	Mu Quantities Affected
[bookmark: _Hlk31875767]The test parameters and metrics that is considered to be needed for test case 4.5.4.1 UE UL carrier RRC reconfiguration delay based on TS 38.810 clause 6.2.1.4.1 [3] are listed below:
· [bookmark: _Hlk31876887]DL AWGN absolute power
· DL applied SNR
· UL signal transmit timing relative to DL
Observation 1: The test parameters and metrics needed for TC 4.5.4.1 includes: DL AWGN absolute power, DL applied SNR and UL signal transmit timing relative to DL.

4.	Principles for Test Tolerance Analysis
 The following principles should be followed in the test case analysis:
· The SS provides AWGN, 1 E-UTRA Cell (PCell) and 2 NR Cells (PSCell and SCell) to the UE. We think that we should control the following parameters:
· Frequency 1 AWGN Absolute power, Noc ±1.5 dB
· Ratio of NR Cell 2 signal / noise, Ês2 / Noc ±0.3 dB
· Frequency 1 AWGN Absolute power, Noc ±1.5 dB
· Ratio of NR Cell 3 signal / noise, Ês3 / Noc ±0.3 dB

This choice forms a minimum set, so the superposition principles can be applied if necessary.
In addition, the UE measurement accuracies may also need to be taken into consideration. For NR SS-RSRP measurement accuracy, the following is defined in TS 38.133, clause 10.1.4.1.1 [1]:
10.1.4.1.1	Absolute Accuracy of SS-RSRP in FR1
The requirements for absolute accuracy of SS-RSRP in this clause apply to a cell on a frequency in FR1 that has different carrier frequency from the serving cell.
The accuracy requirements in Table 10.1.4.1.1-1 are valid under the following conditions:
-	Conditions defined in clause 7.3 of TS 38.101-1 [18] for reference sensitivity are fulfilled.
-	Conditions for inter-frequency measurements are fulfilled according to Annex B.2.3 for a corresponding Band for each relevant SSB.
Table 10.1.4.1.1-1: SS-RSRP Inter Frequency Absolute accuracy in FR1
	Accuracy
	Conditions

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

	
	
	
	NR operating band groups Note 3
	Minimum Io
	Maximum Io

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

	
	
	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	
	

	4.5
	9
	-6 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A,
NR_SDL_FR1_A
	-121
	-118
	N/A
	-70

	
	
	
	NR_FDD_FR1_B
	-120.5
	-117.5
	N/A
	-70

	
	
	
	NR_TDD_FR1_C
	-120
	-117
	N/A
	-70

	
	
	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-119.5
	-116.5
	N/A
	-70

	
	
	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-119
	-116
	N/A
	-70

	
	
	
	NR_FDD_FR1_G
	-118
	-115
	N/A
	-70

	
	
	
	NR_FDD_FR1_H
	-117.5
	-114.5
	N/A
	-70

	8
	11
	-6 dB
	NR_FDD_FR1_A, NR_TDD_FR1_A, 
NR_SDL_FR1_A, NR_FDD_FR1_B, NR_TDD_FR1_C, NR_FDD_FR1_D, NR_TDD_FR1_D, NR_FDD_FR1_E, NR_TDD_FR1_E, NR_FDD_FR1_G, NR_FDD_FR1_H
	N/A
	N/A
	-70
	-50

	NOTE 1:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 2:	Void
NOTE 3:	NR operating band groups in FR1 are as defined in clause 3.5.2.



To ensure this absolute SS-RSRP accuracy, the conditions of Io, SSB Es/Iot in Table 10.1.4.1.1-1 and conditions of SSB_RP and SSB Es/Iot in Annex B.2.3 need to be fulfilled.

B.2.3	Conditions for NR inter-frequency measurements
This clause defines the following conditions for NR inter-frequency measurements and corresponding procedures performed based on SSBs: SSB_RP and SSB Ês/Iot, applicable for a corresponding operating band.
The conditions are defined in Table B.2.3-1 for FR1 NR cells.
The conditions are defined in Table B.2.3-2 for FR2 NR cells.
Table B.2.3-1: Conditions for inter-frequency measurements in FR1
	Parameter
	NR operating band groups Note1
	Minimum SSB_RP
	SSB Ês/Iot

	
	
	dBm / SCSSSB
	dB

	
	
	SCSSSB = 15 kHz
	SCSSSB = 30 kHz
	

	Conditions
	NR_FDD_FR1_A, NR_TDD_FR1_A, NR_SDL_FR1_A
	-125
	-122
	 -4

	
	NR_FDD_FR1_B
	-124.5
	-121.5
	

	
	NR_TDD_FR1_C
	-124
	-121
	

	
	NR_FDD_FR1_D, NR_TDD_FR1_D
	-124.5
	-120.5
	

	
	NR_FDD_FR1_E, NR_TDD_FR1_E
	-123
	-120
	

	
	NR_FDD_FR1_G
	-122
	-119
	

	
	NR_FDD_FR1_H
	-121.5
	-118.5
	

	NOTE 1:	NR operating band groups are defined in clause 3.5.2.



As it can be seen the SSB Es/Iot of both NR Cells shall be above -4dB, the tightest requirement for Io of NR Cells shall be between -117.5dBm/15kHz (-89.5dBm/9.36MHz) or -114.5dBm/30kHz (-83.5dBm/38.16MHz) and             -50dBm / CBW for band group NR_FDD_FR1_H, and the tightest requirement for SSB_RP shall be above               -121.5dBm / 15kHz or -118.5/30kHz for band groups NR_FDD_FR1_H.
Observation 2:  The SSB Es/Iot of both NR Cells shall be above -4dB.
Observation 3: The tightest requirement for Io of NR Cells shall be between -117.5dBm/15kHz (-89.5dBm / 9.36MHz) or -114.5dBm/30kHz (-83.5dBm / 38.16MHz) and -50dBm / CBW for band group NR_FDD_FR1_H.
Observation 4: The tightest requirement for SSB_RP shall be above -121.5dBm / 15kHz or -118.5/30kHz for band groups NR_FDD_FR1_H.

5.	Conclusion
In this contribution, we discussed specific RAN5 test aspects for TC 4.5.4.1. Based on the discussion, our observations and proposal are summarized as follows:
Proposal 1: The ServingCellConfigCommonSIB IE and the RRCReconfiguration IE shown in Table 2.2-1 and 2.2-2 should be included in Annex H of TS 38.533.
Observation 1: RRCReconfiguration parameter is required for the UE UL carrier RRC reconfiguration delay test case.
Observation 2:  The SSB Es/Iot of both NR Cells shall be above -4dB.
Observation 3: The tightest requirement for Io of NR Cells shall be between -117.5dBm/15kHz (-89.5dBm / 9.36MHz) or -114.5dBm/30kHz (-83.5dBm / 38.16MHz) and -50dBm / CBW for band group NR_FDD_FR1_H.
Observation 4: The tightest requirement for SSB_RP shall be above -121.5dBm / 15kHz or -118.5/30kHz for band groups NR_FDD_FR1_H.
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