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<< Start of Changes >>
10.1	RRC_CONNECTED state mobility
FFS
10.1.1	Random Access
10.1.1.0	Minimum conformance requirements
10.1.1.0.1	Minimum conformance requirements for 4-step RA type
The random access procedure is initiated to establish uplink time synchronization for a UE which either has not acquired or has lost its uplink synchronization, or to convey UE’s request Other SI, or for beam failure recovery. The random access is specified in clause 8 of TS 38.213 [8] and the control of the RACH transmission is specified in clause 5.1 of TS 38.321 [12]. Two types of procedure are defined for the random access, the 4-step RA type, and the 2-step RA type [7]. The decision on which type of procedure to adopt is as described in clause 5.1.1 of TS 38.321 [12]. The requirements for the 4-step RA type procedure are described in clause 6.2.2A.2, whereas the requirements for the 2-step RA type procedure are described in the clause 6.2.2A.3 of this specification.
The UE shall select the type of random access at initiation of the random access procedure based on network configuration, as specified in clause 5.1.1 in TS 38.321 [12].
The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in clause 7.4 of TS 38.213 [8] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in Table 6.3.4.2-1 of TS 38.101-1 [2]. The relative power applied to additional preambles shall have an accuracy as specified in Table 6.3.4.3-1 of TS 38.101-1 [2].
The UE shall indicate a random access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in clause 5.1.4 in TS 38.321 [12].
The requirements in this clause apply for UE operating in a carrier frequency with CCA in SA operation mode or any MR-DC operation mode, in a carrier frequency with CCA.
10.1.1.0.1.1	Contention based random access
10.1.1.0.1.1.1	Correct behaviour when transmitting Random Access Preamble
With the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall have the capability to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SSB is configured, as specified in clause 5.1.2 in TS 38.321 [12].
If the UL CCA is successful on the next available PRACH occasion, with the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB, UE shall transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, if the association between PRACH occasions and SSBs is configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].
If UE is configured lbt-FailureRecoveryConfig and is capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for random access preamble transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall perform the Random Access Resource selection procedure again, as specified in clause 5.1.3 in TS 38.321 [12].
If UE is not configured lbt-FailureRecoveryConfig or is not capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for random access preamble transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1. The UE shall again perform the Random Access Resource selection procedure if PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1, as specified in clause 5.1.3 in TS 38.321 [12]. 
10.1.1.0.1.1.2	Correct behaviour when receiving Random Access Response
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
10.1.1.0.1.1.3	Correct behaviour when not receiving Random Access Response
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], if the UL CCA is successful, and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 in TS 38.321 [12].
10.1.1.0.1.1.4	Correct behaviour when receiving an UL grant for msg3 retransmission
The UE shall re-transmit the msg3 upon the reception of an UL grant for msg3 retransmission, if the UL CCA is successful,
10.1.1.0.1.1.5	Correct behaviour when receiving a message over Temporary C-RNTI
If the UL CCA is successful, The UE shall send ACK if the Contention Resolution is successful.
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12], and transmit with the calculated PRACH transmission power when the backoff time expires and the UL CCA is successful, unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
10.1.1.0.1.1.6	Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2A.2.
10.1.1.0.1.2	Non-Contention based random access
10.1.1.0.1.2.1	Correct behaviour when transmitting Random Access Preamble
If the UL CCA is successful on the next available PRACH occasion and if the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is configured, with the UE selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].
If the UL CCA is successful, and if the random access procedure is initialized for beam failure recovery and if the contention-free Random Access Resources and the contention-free PRACH occasions for beam failure recovery request associated with SSBs configured, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB with SS-RSRP above rsrp-ThresholdSSB amongst the associated SSBs, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2 in TS 38.321 [12].
If UE is configured lbt-FailureRecoveryConfig and is capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for random access preamble transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall perform the Random Access Resource selection procedure again, as specified in clause 5.1.3 in TS 38.321 [12].
If UE is not configured lbt-FailureRecoveryConfig or is not capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for random access preamble transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall increment PREAMBLE_TRANSMISSION_COUNTER by 1. The UE shall again perform the Random Access Resource selection procedure if PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1, as specified in clause 5.1.3 in TS 38.321 [12]. 

10.1.1.0.1.2.2	Correct behaviour when receiving Random Access Response
The UE may stop monitoring for Random Access Response(s), if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, unless the random access procedure is initialized for Other SI request from UE.
The UE may stop monitoring for Random Access Response(s) and shall monitor the Other SI transmission if the Random Access Response only contains a Random Access Preamble identifier which is corresponding to the transmitted Random Access Preamble and the random access procedure is initialized for SI request from UE, as specified in clause 5.1.4 in TS 38.321 [12].
The UE may stop monitoring for Random Access Response(s), if the contention-free Random Access Preamble for beam failure recovery request was transmitted and if the PDCCH addressed to UE’s C-RNTI is received, as specified in clause 5.1.4 in TS 38.321 [12].
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion if the UL CCA is successful, and transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
10.1.1.0.1.2.3	Correct behaviour when not receiving Random Access Response
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2 in TS 38.321 [12] for the next available PRACH occasion if the UL CCA is successful, and transmit the preamble with the calculated PRACH transmission power, if no Random Access Response is received within the RA Response window configured in RACH-ConfigCommon or if no PDCCH addressed to UE’s C-RNTI is received within the RA Response window configured in BeamFailureRecoveryConfig, as defined in clause 5.1.4 in TS 38.321 [12].
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2A.2.
10.1.1.0.2	Minimum conformance requirements for 2-step RA type
The UE shall select the type of random access at initiation of the random access procedure based on network configuration, as specified in clause 5.1.1 in TS 38.321 [12].
The UE shall have capability to calculate MsgA PRACH transmission power according to the PRACH power formula defined in clause 7.4 of TS 38.213 [8] and the MsgA PUSCH power formula of clause 7.1.1 of TS 38.213 [8] and apply this power level at the first MsgA or additional MsgA repetitions. The absolute power applied to the first preamble shall have an accuracy as specified in Table 6.3.4.2-1 of TS 38.101-1 [2]. The relative power applied to additional preambles shall have an accuracy as specified in Table 6.3.4.3-1 of TS 38.101-1 [2].
The UE shall switch to 4-step RA type procedure if the MsgA transmission counter has exceeded msgA-TransMax, if configured, as specified in clause 5.1.4a of TS 38.321 [12]. The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in clause 5.1.4a in TS 38.321 [12].
The requirements in this clause apply for UE operating in a carrier frequency with CCA in SA operation mode or any MR-DC operation mode, in a carrier frequency with CCA.
10.1.1.0.2.1	Contention based random access
10.1.1.0.2.1.1	Correct behaviour when transmitting MsgA
With the UE selected SSB with SS-RSRP above msgA-RSRP-ThresholdSSB, the UE shall have the capability to select a Random Access Preamble randomly with equal probability from the Random Access Preambles associated with the selected SSB if the association between Random Access Preambles and SS blocks is configured, as specified in clause 5.1.2a in TS 38.321 [12].
If the UL CCA is successful on the next available PRACH occasion, with the UE selected SSB with SS-RSRP above msgA-RSRP-ThresholdSSB, UE shall have the capability to transmit MsgA PRACH on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given first by the msgA-SSB-SharedRO-MaskIndex if configured, or next by the ra-ssb-OccasionMaskIndex if configured, if the association between PRACH occasions and SSBs is configured. 
The PRACH preamble and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2a in TS 38.321 [12]. 
In association with the MsgA PRACH, if the UL CCA is successful, the UE shall be able to transmit MsgA PUSCH on the corresponding PUSCH occasion associated with a DMRS resource, which is mapped from the MsgA PRACH occasion, and preamble index as defined in clause 8.1A in TS 38.213 [8].
If UE is configured lbt-FailureRecoveryConfig and is capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for MsgA transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall cancel the transmission of the MsgA payload on the associated PUSCH resource and perform the Random Access Resource selection procedure, as specified in clause 5.1.3a in TS 38.321 [12].
If UE is not configured lbt-FailureRecoveryConfig or is not capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for MsgA transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall cancel the transmission of the MsgA payload on the associated PUSCH resource and increment PREAMBLE_TRANSMISSION_COUNTER by 1. The UE shall again perform the Random Access Resource selection procedure if PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1, as specified in clause 5.1.3a in TS 38.321 [12]. If the Random Access Procedure is not complete and the UE is configured with msgA-TransMax then, as specified in clause 5.1.3a in TS 38.321 [12], the UE shall perform the Random Access Resource selection procedure with 4-step RA type provided that PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1.
10.1.1.0.2.1.2	Correct behaviour when receiving MsgB
The UE shall stop monitoring for MsgB, when the UE has successfully received the PDCCH addressed to UE as specified in clause 8.2A in TS 38.213 [8] containing a successRAR MAC subPDU or a fallbackRAR MAC subPDU as described in clause 5.1.4a in TS 38.321 [12].
If the UL CCA is successful, the UE shall send ACK if Success RAR is received in MsgB and the Contention Resolution is successful, as defined in clause 5.1.4a in TS 38.321 [12].
If MsgB contains a fallbackRAR MAC subPDU the UE shall fallback to the 4-step RA type by transmitting the msg3 containing the payload of MsgA PUSCH if the UL CCA is successful, and monitor contention resolution as described in clause 8.2A in TS 38.213 [8]. 
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2a in TS 38.321 [12], and transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power, if the UL CCA is successful on the next available PRACH occasion, when the backoff time expires unless the Random Access Response reception is considered as successful, as defined in clause 5.1.4a in TS 38.321 [12].
10.1.1.0.2.1.3	Correct behaviour when not receiving MsgB
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2a in TS 38.321 [12], and if the UL CCA is successful, transmit with the calculated MsgA PRACH and MsgA PUSCH transmission power if the UL CCA is successful on the next available PRACH occasion when the backoff time expires unless the Random Access Response reception is considered as successful, as defined in clause 5.1.4a in TS 38.321 [12].
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2A.2.

10.1.1.0.2.2	Non-Contention based random access
10.1.1.0.2.2.1	Correct behaviour when transmitting MsgA
If the UL CCA is successful, if the contention-free Random Access Resources and the contention-free PRACH occasions associated with SSBs is configured, with the UE selected SSB with SS-RSRP above msgA-RSRP-ThresholdSSB amongst the associated SSBs, UE shall have the capability to select the Random Access Preamble corresponding to the selected SSB, and to transmit Random Access Preamble on the next available PRACH occasion from the PRACH occasions corresponding to the selected SSB permitted by the restrictions given first by the msgA-SSB-SharedRO-MaskIndex if configured, or next by the ra-ssb-OccasionMaskIndex if configured, and PRACH occasion shall be randomly selected with equal probability amongst the selected SSB associated PRACH occasions occurring simultaneously but on different subcarriers, as specified in clause 5.1.2a in TS 38.321 [12].
In association with the MsgA PRACH, the UE shall be able to transmit MsgA PUSCH, if the UL CCA is successful, on the corresponding PUSCH occasion associated with a DMRS resource, which is mapped from the MsgA PRACH occasion, and preamble index as defined in clause 8.1A in TS 38.213 [8].
If UE is configured lbt-FailureRecoveryConfig and is capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for MsgA transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall have cancel the transmission of the MsgA payload on the associated PUSCH resource and perform the Random Access Resource selection procedure, as specified in clause 5.1.3a in TS 38.321 [12].
If UE is not configured lbt-FailureRecoveryConfig or is not capable of ul-LBT-FailureDetectionRecovery [2] then upon detecting uplink CCA failure during the random access procedure for MsgA transmission, as outlined in Clause 5.21.2 of TS 38.321 [12], the UE shall cancel the transmission of the MsgA payload on the associated PUSCH resource and increment PREAMBLE_TRANSMISSION_COUNTER by 1. The UE shall again perform the Random Access Resource selection procedure if PREAMBLE_TRANSMISSION_COUNTER < preambleTransMax + 1, as specified in clause 5.1.3a in TS 38.321 [12]. If the Random Access Procedure is not complete and the UE is configured with msgA-TransMax then, as specified in clause 5.1.3a in TS 38.321 [12], the UE shall perform the Random Access Resource selection procedure with 4-step RA type provided that PREAMBLE_TRANSMISSION_COUNTER = msgA-TransMax + 1.

10.1.1.0.2.2.2	Correct behaviour when receiving MsgB
The UE may stop monitoring for MsgB, when the UE has successfully received the PDCCH addressed to UE as specified in clause 8.2A in TS 38.213 [8] containing a successRAR MAC subPDU or a fallbackRAR MAC subPDU as described in clause 5.1.4a in TS 38.321 [12].
If MsgB contains a fallbackRAR MAC subPDU the UE shall fallback to the 4-step RA type by transmitting the msg3 containing the payload of MsgA PUSCH if the UL CCA is successful, as described in clause 8.2A in TS 38.213 [8]. 
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2a in TS 38.321 [12] for the next available PRACH occasion, and transmit the preamble with the calculated MsgA PRACH and MsgA PUSCH transmission power if the UL CCA is successful, if all received MsgBs contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
10.1.1.0.2.2.3	Correct behaviour when not receiving MsgB
The UE shall again perform the Random Access Resource selection procedure defined in clause 5.1.2a in TS 38.321 [12] for the next available PRACH occasion, and transmit MsgA with the calculated MsgA PRACH and MsgA PUSCH transmission power if the UL CCA is successful on the next available PRACH occasion, if no MsgB is received within the MsgB Response window configured in RACH-ConfigGenericTwoStepRA and the Random Access Response Reception has not been considered as successful as defined in clause 5.1.4a in TS 38.321 [12].
The normative reference for this requirement is TS 38.133 [6] clauses 6.2.2A.2.
10.1.1.1.1	EN-DC FR1 4-step RA type contention based random access test for NR PSCell with CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Statistical analysis to determine test case verdict is FFS
· Message contents is missing
· Test procedure is missing
· Test requirement need to be updated

10.1.1.1.1.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits when subject to CCA. This test will verify the requirements in 38.133 [6] clause 6.2.2A.2 and clause 7.1.2 in an AWGN model.
10.1.1.1.1.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC with a UL shared spectrum NR carrier.
10.1.1.1.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.1.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.10.1.1.1.1.
10.1.1.1.1.4	Test description
10.1.1.1.1.4.1	Initial conditions
This test can be run in one of the configurations defined in Table 10.1.1.1.1.4.1-1.
Table 10.1.1.1.1.4.1-1: Supported test configurations for contention based random access test in FR1 for PSCell with CCA
	Configuration
	Description

	10.1.1.1.1-1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.1.1.1.1-2
	LTE TDD, 
With CCA: 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 in FR1 depending on UE capability.



Configure the test equipment and the DUT according to the parameters in Table 10.1.1.1.1.4.1-2
Table 10.1.1.1.1.4.1-2: Initial conditions for contention based random access test in FR1 for PSCell with CCA
	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.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.1.1.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 10.1.1.1.1.4.3.
2.	There are one E-UTRAN carrier and one NR carrier cells specified in the test. Cell 1 is the PCell on E-UTRAN carrier, Cell 2 is the PSCell on NR carrier. Cell 2 is subject to CCA. Cell 1 is the cell used for connection setup with the power level set according to Table A.6B.1-1. Cell 2 shall be configured according to clauses C.1.1 and C.1.2.
10.1.1.1.1.4.2	Test procedure
FFS
10.1.1.1.1.4.3	Message contents
FFS
10.1.1.1.1.5	Test requirement
Table 10.1.1.1.1.5-1: General test parameters for contention based random access test in FR1 for PSCell with CCA
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Note 4, 6
	Config 1,2
	
	SSB.1 CCA
	As defined in A.3A.1

	
	Note 5, 6
	Config 1,2
	
	SSB.2 CCA
	As defined in A.3A.1

	DBT Window Configuration
	Config 1,2
	
	DBT.1
	As specified in A.12.1

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

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

	Duplex Mode for Cell 2
	Config 1,2
	
	TDD
	

	TDD Configuration
	Config 1,2
	
	TDDConf.1.1 CCA
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.6B.1.

	PDSCH parameters Note 3
	Config 1,2
	
	SR.1.1 CCA
	As defined in A.1A.1.1

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3+TT
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	3+TT
	

	
	SS-RSRP
	dBm/ SCS
	-95+TT
	

	SSB with index 1
	

	dB
	-17+TT
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	-17+TT
	

	
	SS-RSRP
	dBm/ SCS
	-115+TT
	

	Io Note 2
	Config 1,2
	dBm
	-62.2/38.16MHz+TT
	For symbols without SSB index 1 

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 1 under CCA
	As defined in A.7.1A.1.

	DL CCA probability 
	Note 4, 6
	
	0.9375
	

	PCCA_DL
	Note 5, 6
	
	0.75/0.75
	

	LCCA_DL Note 7
	
	4
	

	WCCA_DL Note 8
	
	Inf
	

	UL CCA probability 
	Note 4, 6
	
	0.87
	

	PCCA_UL
	Note 5, 6 
	
	0.75
	

	LCCA_UL Note 7
	
	5
	

	WCCA_UL Note 8
	
	Inf
	

	Semi-static channel access config period Note 4, 6
	ms
	2
	

	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. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 4:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 6:	For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic channel occupancy and semi-static channel occupancy configuration.
Note 7:	LCCA_DL and LCCA_UL are chosen such that preambleTransMax > 5 + LCCA_DL + LCCA_UL.
Note 8:	A window WCCA_DL=WCCA_UL=Inf is used to indicate that LCCA_DL and LCCA_UL are considered during the entire duration of a test run.



10.1.1.1.2	EN-DC FR1 4-step RA type non-contention based random access for NR PSCell with CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Statistical analysis to determine test case verdict is FFS
· Message contents is missing
· Test procedure is missing
· Test requirement need to be updated

10.1.1.1.2.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits when subject to CCA. This test will verify the requirements in 38.133 [6] clause 6.2.2A.2 and clause 7.1.2 in an AWGN model.
10.1.1.1.2.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC with a UL shared spectrum NR carrier.
10.1.1.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.1.1.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.10.1.1.1.2.
10.1.1.1.2.4	Test description
10.1.1.1.2.4.1	Initial conditions
This test can be run in one of the configurations defined in Table 10.1.1.1.2.4.1-1.
Table 10.1.1.1.2.4.1-1: Supported test configurations for non-contention based random access test in FR1 for PSCell with CCA
	Configuration
	Description

	10.1.1.1.2-1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.1.1.1.2-2
	LTE TDD, 
With CCA: 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 in FR1 depending on UE capability.



Configure the test equipment and the DUT according to the parameters in Table 10.1.1.1.2.4.1-2
Table 10.1.1.1.2.4.1-2: Initial conditions for non-contention based random access test in FR1 for PSCell with CCA
	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.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.1.1.1.2.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 10.1.1.1.2.4.3.
2.	There are one E-UTRAN carrier and one NR carrier cells specified in the test. Cell 1 is the PCell on E-UTRAN carrier, Cell 2 is the PSCell on NR carrier. Cell 2 is subject to CCA. Cell 1 is the cell used for connection setup with the power level set according to Table A.6B.1-1. Cell 2 shall be configured according to clauses C.1.1 and C.1.2.
10.1.1.1.2.4.2	Test procedure
FFS
10.1.1.1.2.4.3	Message contents
FFS
10.1.1.1.2.5	Test requirement
Table 10.1.1.1.2.5-1: General test parameters for non-contention based random access test in FR1 for PSCell with CCA
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Note 4, 6
	Config 1,2
	
	SSB.1 CCA
	As defined in A.3A.1

	
	Note 5, 6
	Config 1,2
	
	SSB.2 CCA
	As defined in A.3A.1

	DBT Window Configuration
	Config 1,2
	
	DBT.1
	As specified in A.12.1

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

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

	Duplex Mode for Cell 2
	Config 1,2
	
	TDD
	

	TDD Configuration
	Config 1,2
	
	TDDConf.1.1 CCA
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.6B.1.

	PDSCH parameters Note 3
	Config 1,2
	
	SR.1.1 CCA
	As defined in A.1A.1.1

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3+TT
	Power of SSB with index 0 is set to be above configured rsrp-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	3+TT
	

	
	SS-RSRP
	dBm/ SCS
	-95+TT
	

	SSB with index 1
	

	dB
	-17+TT
	Power of SSB with index 1 is set to be below configured rsrp-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	-17+TT
	

	
	SS-RSRP
	dBm/ SCS
	-115+TT
	

	Io Note 2
	Config 1,2
	dBm
	-62.2/38.16MHz+TT
	For symbols without SSB index 1

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	PRACH Configuration
	
	FR1 PRACH configuration 2 under CCA
	As defined in A.7.1A.2.

	DL CCA probability 
	Note 4, 6
	
	0.9375
	

	PCCA_DL
	Note 5, 6
	
	0.75/0.75
	

	LCCA_DL Note 7
	
	4
	

	WCCA_DL Note 8
	
	Inf
	

	UL CCA probability 
	Note 4, 6
	
	0.87
	

	PCCA_UL
	Note 5, 6
	
	0.75
	

	LCCA_UL Note 7
	
	5
	

	WCCA_UL Note 8
	
	Inf
	

	Semi-static channel access config period Note 4, 6
	ms
	2
	

	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. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 4:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 6:	For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic channel occupancy and semi-static channel occupancy configuration.
Note 7:	LCCA_DL and LCCA_UL are chosen such that preambleTransMax > 5 + LCCA_DL + LCCA_UL.
Note 8:	A window WCCA_DL=WCCA_UL=Inf is used to indicate that LCCA_DL and LCCA_UL are considered during the entire duration of a test run.  



10.1.1.1.3	EN-DC FR1 2-step RA type contention-based random access for NR PSCell with CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Statistical analysis to determine test case verdict is FFS
· Message contents is missing
· Test procedure is missing
· Test requirement need to be updated

10.1.1.1.3.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the MsgA PRACH, MsgA PUSCH power settings and timing are within specified limits when subject to CCA. This test will verify the requirements in 38.133 [6] clause 6.2.2A.3 and clause 7.1.2 in an AWGN model.
10.1.1.1.3.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC with a UL shared spectrum NR carrier.
10.1.1.1.3.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.1.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.10.1.1.1.3.
10.1.1.1.3.4	Test description
10.1.1.1.3.4.1	Initial conditions
This test can be run in one of the configurations defined in Table 10.1.1.1.3.4.1-1.
Table 10.1.1.1.3.4.1-1: Supported test configurations for 2-step RA type contention based random access test in FR1 for PSCell with CCA
	Configuration
	Description

	10.1.1.1.3-1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.1.1.1.3-2
	LTE TDD, 
With CCA: 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 in FR1 depending on UE capability.



Configure the test equipment and the DUT according to the parameters in Table 10.1.1.1.3.4.1-2
Table 10.1.1.1.3.4.1-2: Initial conditions for 2-step RA type contention based random access test in FR1 for PSCell with CCA
	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.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.1.1.1.3.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 10.1.1.1.3.4.3.
2.	There are one E-UTRAN carrier and one NR carrier cells specified in the test. Cell 1 is the PCell on E-UTRAN carrier, Cell 2 is the PSCell on NR carrier. Cell 2 is subject to CCA. Cell 1 is the cell used for connection setup with the power level set according to Table A.6B.1-1. Cell 2 shall be configured according to clauses C.1.1 and C.1.2.
10.1.1.1.3.4.2	Test procedure
FFS
10.1.1.1.3.4.3	Message contents
FFS
10.1.1.1.3.5	Test requirement
Table 10.1.1.1.3.5-1: General test parameters for 2-step RA type contention based random access test in FR1 for PSCell with CCA
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Note 4, 6
	Config 1,2
	
	SSB.1 CCA
	As defined in A.3A.1

	
	Note 5, 6
	Config 1,2
	
	SSB.2 CCA
	As defined in A.3A.1

	DBT Window Configuration
	Config 1,2
	
	DBT.1
	As specified in A.12.1

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

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

	Duplex Mode for Cell 2
	Config 1,2
	
	TDD
	

	TDD Configuration
	Config 3,4
	
	TDDConf.1.1 CCA
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.6B.1.

	PDSCH parameters Note 3 
	Config 1,2
	
	SR.1.1 CCA
	As defined in A.1A.1.1.

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3+TT
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	3+TT
	

	
	SS-RSRP Note 2
	dBm/ SCS
	-95+TT
	

	SSB with index 1
	

	dB
	-17+TT
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	-17+TT
	

	
	SS-RSRP Note 2
	dBm/ SCS
	-115+TT
	

	Io
	Config 1,2
	dBm
	-62.2/38.16MHz+TT
	For symbols without SSB index 1

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	
Configured UE transmitted power ()
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 1 under CCA
	As defined in A.7.1A.1.

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	DL CCA probability 
	Note 4, 6
	
	0.9375
	

	PCCA_DL
	Note 5, 6
	
	0.75/0.75
	

	LCCA_DL Note 7
	
	4
	

	WCCA_DL Note 8
	
	Inf
	

	UL CCA probability 
	Note 4, 6
	
	0.87
	

	PCCA_UL
	Note 5, 6
	
	0.75
	

	LCCA_UL Note 7
	
	5
	

	WCCA_UL Note 8
	
	Inf
	

	Semi-static channel access config period Note 4, 6
	ms
	2
	

	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. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 4:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 6:	For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic channel occupancy and semi-static channel occupancy configuration.
Note 7:	LCCA_DL and LCCA_UL are chosen such that preambleTransMax > 5 + LCCA_DL + LCCA_UL.
Note 8:	A window WCCA_DL=WCCA_UL=Inf is used to indicate that LCCA_DL and LCCA_UL are considered during the entire duration of a test run.  



10.1.1.1.4	EN-DC FR1 2-step RA type non-contention based random access for NR PSCell with CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Statistical analysis to determine test case verdict is FFS
· Message contents is missing
· Test procedure is missing
· Test requirement need to be updated

10.1.1.1.4.1	Test purpose
To verify that the behaviour of the random access procedure is according to the requirements and that the MsgA PRACH, MsgA PUSCH power settings and timing are within specified limits when subject to CCA. This test will verify the requirements in 38.133 [6] clause 6.2.2A.3 and clause 7.1.2 in an AWGN model.
10.1.1.1.4.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC with a UL shared spectrum NR carrier.
10.1.1.1.4.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.1.1.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.10.1.1.1.4.
10.1.1.1.4.4	Test description
10.1.1.1.4.4.1	Initial conditions
This test can be run in one of the configurations defined in Table 10.1.1.1.4.4.1-1.
Table 10.1.1.1.4.4.1-1: Supported test configurations for non-contention based random access test for 2-step RA type in FR1 for PSCell with CCA
	Configuration
	Description

	10.1.1.1.4-1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.1.1.1.4-2
	LTE TDD, 
With CCA: 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 in FR1 depending on UE capability.



Configure the test equipment and the DUT according to the parameters in Table 10.1.1.1.4.4.1-2
Table 10.1.1.1.4.4.1-2: Initial conditions for non-contention based random access test in FR1 for PSCell with CCA
	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.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.1.1.1.4.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 10.1.1.1.4.4.3.
2.	There are one E-UTRAN carrier and one NR carrier cells specified in the test. Cell 1 is the PCell on E-UTRAN carrier, Cell 2 is the PSCell on NR carrier. Cell 2 is subject to CCA. Cell 1 is the cell used for connection setup with the power level set according to Table A.6B.1-1. Cell 2 shall be configured according to clauses C.1.1 and C.1.2.
10.1.1.1.4.4.2	Test procedure
FFS
10.1.1.1.4.4.3	Message contents
FFS
10.1.1.1.4.5	Test requirement
Table 10.1.1.1.4.5-1: General test parameters for non-contention based random access test for 2-step RA type in FR1 for PSCell with CCA
	Parameter
	Unit
	Test-1
	Comments

	SSB Configuration
	Note 4, 6
	Config 1,2
	
	SSB.1 CCA
	As defined in A.3A.1

	
	Note 5, 6
	Config 1,2
	
	SSB.2 CCA
	As defined in A.3A.1

	DBT Window Configuration
	Config 1,2
	
	DBT.1
	As specified in A.12.1

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

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

	Duplex Mode for Cell 2
	Config 1,2
	
	TDD
	

	TDD Configuration
	Config 1,2
	
	TDDConf.1.1 CCA
	

	OCNG Pattern Note 1 
	
	OCNG pattern 1
	As defined in A.6B.1.

	PDSCH parameters Note 3 
	Config 1,2
	
	SR.1.1 CCA
	As defined in A.1A.1.1

	NR RF Channel Number
	
	1
	

	EPRE ratio of PSS to SSS
	dB
	
	

	EPRE ratio of PBCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PBCH to PBCH_DMRS
	dB
	
	

	EPRE ratio of PDCCH_DMRS to SSS
	dB
	0
	

	EPRE ratio of PDCCH to PDCCH_DMRS
	dB
	
	

	EPRE ratio of PDSCH_DMRS to SSS
	dB
	
	

	EPRE ratio of PDSCH to PDSCH_DMRS
	dB
	
	

	SSB with index 0
	

	dB
	3+TT
	Power of SSB with index 0 is set to be above configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	3+TT
	

	
	SS-RSRP
	dBm/ SCS
	-95+TT
	

	SSB with index 1
	

	dB
	-17+TT
	Power of SSB with index 1 is set to be below configured msgA-RSRP-ThresholdSSB

	
	

	Config 1,2
	dBm/15kHz
	-101+TT
	

	
	

	dB
	-17+TT
	

	
	SS-RSRP
	dBm/ SCS
	-115+TT
	

	Io Note 2
	Config 1,2
	dBm
	-62.2/38.16MHz+TT
	For symbols without SSB index 1

	ss-PBCH-BlockPower
	dBm/ SCS
	-5
	As defined in clause 6.3.2 in TS 38.331 [13].

	Configured UE transmitted power (PCMAX,f,c)
	dBm
	23
	As defined in clause 6.2.4 in TS 38.101-1.

	MsgA Configuration
	
	FR1 MsgA configuration 2 under CCA
	As defined in A.7.1A.2.

	msgA-RSRP-ThresholdSSB
	dBm
	RSRP_51
	The actual value of the threshold is -105dBm, as defined in TS 38.331 [13].

	DL CCA probability 
	Note 4, 6
	
	0.9375
	

	PCCA_DL
	Note 5, 6
	
	0.75/0.75
	

	LCCA_DL Note 7
	
	4
	

	WCCA_DL Note 8
	
	Inf
	

	UL CCA probability 
	Note 4, 6
	
	0.87
	

	PCCA_UL
	Note 5, 6
	
	0.75
	

	LCCA_UL Note 7
	
	5
	

	WCCA_UL Note 8
	
	Inf
	

	Semi-static channel access config period Note 4, 6
	ms
	2
	

	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. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.
Note 2:	SS-RSRP, Es/Iot and Io levels have been derived from other parameters for information purpose. They are not settable parameters.
Note 3:	The DL PDSCH reference measurement channel is used in the test only when a downlink transmission dedicated to the UE under test is required.
Note 4:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy. 
Note 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy. The first value corresponds PCCA_DL1 and the second value corresponds to the PCCA_DL2.
Note 6:	For UE supporting both semi-static and dynamic cannel access, the UE must be tested under both dynamic channel occupancy and semi-static channel occupancy configuration.
Note 7:	LCCA_DL and LCCA_UL are chosen such that preambleTransMax > 5 + LCCA_DL + LCCA_UL.
Note 8:	A window WCCA_DL=WCCA_UL=Inf is used to indicate that LCCA_DL and LCCA_UL are considered during the entire duration of a test run.  



10.1.2	NR FR1 Handover with PSCell from EN-DC to EN-DC with known target PSCell using CCA
Editor's Note: 
· MU and TT analysis is incomplete
· Applicability needs to be updated
· Statistical analysis to determine test case verdict is FFS
· Message contents is missing
· Test procedure is missing
· Test requirement need to be updated
· Some parameters are still in brackets

10.1.2.1	Test purpose
To verify that the requirement for E-UTRA handover with NR PSCell change, where NR PSCell is on carrier with CCA. This test will verify the requirements for EN-DC HO with PSCell change on CCA specified in clause 5.9 in 36.133 [23] for the case when the target PSCell is on carrier with CCA.
10.1.2.2	Test applicability
This test applies to all types of E-UTRA UE release 16 and forward, supporting EN-DC with a UL shared spectrum NR carrier.
10.1.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 10.1.1.0.
The normative reference for this requirement is TS 38.133 [6] clause A.10.1.2.
10.1.2.4	Test description
10.1.2.4.1	Initial conditions
This test can be run in one of the configurations defined in Table 10.1.2.4.1-1.
Table 10.1.2.4.1-1: Supported test configurations for Handover with PSCell from EN-DC to EN-DC with CCA on NR Cell
	Configuration
	Description

	10.1.2-1
	LTE FDD, 
With CCA: NR TDD, SSB SCS 30 kHz, data SCS 30 kHz, BW 40 MHz

	10.1.2-2
	LTE TDD, 
With CCA: 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 in FR1 depending on UE capability.



Configure the test equipment and the DUT according to the parameters in Table 10.1.2.4.1-2
Table 10.1.2.4.1-2: Initial conditions for Handover with PSCell from EN-DC to EN-DC with CCA on NR Cell
	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.8-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 10.1.2.4.1-1

	Propagation conditions
	AWGN
	As specified in clause C.2.2.

	Connection Diagram
	TE Part
	A.3.1.8.2
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.2.3.4
	

	Exceptions to connection diagram
	N/A
	



1.	Message contents are defined in clause 10.1.2.4.3.
2.	There are four cells in the test. Cell1 and Cell2 are PCell and target PCell on E-UTRA carrier, Cell3 and Cell4 are PSCell and target PSCell on NR CCA carrier.  Cell 1 is the cell used for connection setup with the power level set according to Table A.6B.1-1. Cell 2 shall be configured according to clauses C.1.1 and C.1.2.
10.1.2.4.2	Test procedure
FFS
10.1.2.4.3	Message contents
FFS
10.1.2.5	Test requirement
Table 10.1.2.5-1: General test parameters for Handover from E-UTRA to E-UTRA cell in EN-DC to EN-DC
	Parameter
	Unit
	Value
	Comment

	RF Channel Number
	
	1, 2
	One is E-UTRA RF channel and one is NR RF channel

	Initial conditions
	Active PCell
	
	Cell1
	On E-UTRA RF channel number 1.

	
	E-UTRA Neighbouring cell
	
	Cell2
	On E-UTRA RF channel number 1.

	Final conditions
	Active PCell
	
	Cell2
	

	CP length
	
	Normal
	Applicable to Cell1, Cell2, Cell3 and Cell4.

	A3-Offset
	dB
	0
	

	Hysteresis
	dB
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	DRX
	
	OFF
	Continuous monitoring of primary cell

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

	Time offset between same RAT cells
	µs
	3
	Synchronous cells

	T1
	s
	5
	

	T2
	s
	5
	

	T3
	s
	1
	Tinterrupt is defined in clause 6.1B.1.2



Table 10.1.2.5-2: E-UTRAN cell specific test parameters for Handover with PSCell from EN-DC to EN-DC
	Parameter
	Unit
	Cell1
	Cell2

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	Duplex mode
	
	FDD or TDD
	FDD or TDD

	TDD special subframe configurationNote1
	
	6
	6

	TDD uplink-downlink configurationNote1
	
	1
	1

	BWchannel
	
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100
	5 MHz: NRB,c = 25
10 MHz: NRB,c = 50
20 MHz: NRB,c = 100

	PDSCH parameters:
DL Reference Measurement ChannelNote2
	
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD
5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD
	5 MHz: R.7 FDD
10 MHz: R.3 FDD
20 MHz: R.6 FDD
5 MHz: R.4 TDD
10 MHz: R.0 TDD
20 MHz: R.3 TDD

	PCFICH/PDCCH/PHICH parameters:
DL Reference Measurement ChannelNote2
	
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD
5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD
	5 MHz: R.11 FDD
10 MHz: R.6 FDD
20 MHz: R.10 FDD
5 MHz: R.11 TDD
10 MHz: R.6 TDD
20 MHz: R.10 TDD

	OCNG Patterns defined in A.3.2.1 (FDD) and in A.3.2.2(TDD) Note2
	
	5 MHz: OP.20 FDD
10MHz:  OP.1 FDD
20 MHz: OP.17 FDD
5 MHz: OP.9 TDD
10 MHz: OP.1 TDD
20 MHz: OP.7 TDD
	OP.18 FDD
OP.2 FDD
OP.14 FDD
OP.10 TDD
OP.2 TDD
OP.8 TDD
	5MHz: OP.18 FDD
10MHz: OP.2 FDD
20MHz: OP.14 FDD
5MHz: OP.10 TDD
10MHz: OP.2 TDD
20MHz: OP.8 TDD
	OP.20 FDD
OP.1 FDD
OP.17 FDD
OP.9 TDD
OP.1 TDD
OP.7 TDD

	PRACH configuration
	
	-
	4, As specified in table 5.7.1-2 in TS 36.211[24]

	PBCH_RA
	dB
	0
	0

	PBCH_RB
	dB
	
	

	PSS_RA
	dB
	
	

	SSS_RA
	dB
	
	

	PCFICH_RB
	dB
	
	

	PHICH_RA
	dB
	
	

	PHICH_RB
	dB
	
	

	PDCCH_RA
	dB
	
	

	PDCCH_RB
	dB
	
	

	PDSCH_RA
	dB
	
	

	PDSCH_RB
	dB
	
	

	OCNG_RANote3
	dB
	
	

	OCNG_RBNote3 
	dB
	
	

	NocNote4
	dBm/15 kHz
	-98+TT

	Ês/Noc
	dB
	8+TT
	8+TT
	8+TT
	-infinite
	11+TT
	11+TT

	Ês/Iot
	dB
	8+TT
	-3.3+TT
	-3.3+TT
	-infinite
	2.36+TT
	2.36+TT

	RSRP Note5
	dBm/15 kHz
	-90+TT
	-90+TT
	-90+TT
	-infinite
	-87+TT
	-87+TT

	SCH_RP Note5
	dBm/15 kHz
	-90+TT
	-90+TT
	-90+TT
	-infinite
	-87+TT
	-87+TT

	Io Note5
	dBm/Ch BW
	-61.58+TT
	-57.23+10log(NRB,c /50)+TT
	N/A
	-57.23+10log(NRB,c /50)+TT

	Propagation Condition
	
	AWGN

	Antenna Configuration
	
	1x2

	Note 1:	Special subframe and uplink-downlink configurations are specified in table 4.2-1 in TS 36.211.
Note 2:	DL RMCs and OCNG patterns are specified in clauses A 3.1 and A 3.2 of TS 36.133 respectively.
Note 3:	OCNG shall be used such that all cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 4:	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 5:	Es/Iot, RSRP, SCH_RP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.



Table 10.1.2.5-3: General test parameters for PSCell change from FR1 carrier under CCA to FR1 carrier under CCA
	Parameter
	Unit
	Value
	Comment

	Initial conditions
	Active cell
	
	Cell 3
	On the carrier under CCA

	
	Neighbouring cell
	
	Cell 4
	On the carrier under CCA

	Final condition
	Active cell
	
	Cell 4
	On the carrier under CCA

	DL CCA model
	Dynamic channel accessNote 1, 3
	
	As specified in clause A.3.20.2.1
	

	
	Semi-static channel access Note 2, 3
	
	
	

	UL CCA model
	Dynamic channel access Note 1, 3
	
	As specified in clause A.3.20.2.2
	

	
	Semi-static channel access Note 2,3
	
	
	

	A3-Offset
	dB
	0
	

	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

	T304
	ms
	500
	

	LCCA_DL
	
	5
	

	WCCA_DL
	ms
	T304
	

	LCCA_UL
	
	5
	

	WCCA_UL
	ms
	T304
	

	T1
	s
	5
	

	T2
	s
	 5
	

	T3
	s
	≥ Tinterrupt
	Tinterrupt is defined in clause 6.1B.1.2

	NOTE 1:	For a UE supporting dynamic channel access and network configuring dynamic channel occupancy.
NOTE 2:	For a UE supporting semi-static channel access and network configuring semi-static channel occupancy.
NOTE 3:	For a UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.



Table 10.1.2.5-4: Cell specific test parameters for PSCell change from FR1 carrier under CCA to FR1 carrier under CCA
	Parameter
	Unit
	Cell 3
	Cell 4

	
	
	T1
	T2
	T3
	T1
	T2
	T3

	NR RF Channel Number
	
	1
	1

	PCCA_DL for dynamic channel access Note 4,6
	-
	PCCA_DL_1=0.75
PCCA_DL_2=0.75

	PCCA_DL_1=0.75
PCCA_DL_2=0.75


	PCCA_DL for semi-static channel access Note 5,6
	-
	PCCA_DL=0.9375
	PCCA_DL=0.9375

	PCCA_UL for dynamic channel access Note 4,6
	-
	0.75
	0.75

	PCCA_UL for semi-static channel access Note 5,6
	-
	0.87
	0.87

	TDD configuration
	Config 1, 2
	
	TDDConf.1.1 CCA

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

	BWP BW
	Config 1, 2
	
	40: NRB,c = 106

	DRX Cycle
	ms
	Not Applicable

	PDSCH Reference
	Config 1, 2
	
	SR.1.1 CCA

	CORESET Reference Channel
	Config 1, 2
	
	CR.1.1 CCA

	Dedicated CORESET RMC configuration
	Config 1, 2
	
	CCR.1.1 CCA

	TRS configuration
	Config 1, 2
	
	TRS.1.1 TDD

	OCNG Patterns
	
	OP.1

	SMTC Configuration
	
	SMTC.1

	DBT window configuration
	Config 1, 2
	
	DBT.1

	SSB configuration for semi-static channel accessNote 4, 6
	Config 1, 2
	
	SSB.1 CCA

	SSB configuration for dynamic channel accessNote 5, 6
	Config 1, 2
	
	SSB.2 CCA

	ssb-PositionQCL
	Config 1, 2
	
	[1]

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

	PUCCH/PUSCH subcarrier spacing
	Config 1, 2
	kHz
	30 kHz

	PRACH configuration 
	
	FR1 PRACH configuration 1 under CCA

	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 SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	
Note2
	dBm/15kHz
	-98+TT

	
Note2
	Config 1, 2
	dBm/SCS
	-95+TT

	

	dB
	8+TT
	-3.3+TT
	-3.3+TT
	-Infinity
	2.36+TT
	2.36+TT

	

	dB
	8+TT
	8+TT
	8+TT
	-Infinity
	11+TT
	11+TT

	SSB_RP
	Config 1, 2
	dBm/SCS
	-87+TT
	-87+TT
	-87+TT
	-Infinity
	-84+TT
	-84+TT

	IoNote3
	Config 1, 2
	dBm/
38.16MHz
	-55.31+TT
	-50.96+TT
	-50.96+TT
	-55.31+TT
	-50.96+TT
	-50.96+TT

	Propagation condition
	-
	AWGN
	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:	For UE supporting semi-static channel access and network configuring semi-static channel occupancy.
Note 5:	For UE supporting dynamic channel access and network configuring dynamic channel occupancy.
Note 6:	For a UE supporting both semi-static and dynamic channel access, the UE can be tested under dynamic channel occupancy only.



The UE shall start to transmit the PRACH to Cell 2 less than 60 ms from the beginning of time period T3.
The rate of correct handovers observed during repeated tests shall be at least 90%.
NOTE: The handover requirements for handover with PSCell for EN-DC is defined in clause 5.9 in 36.133 [23] as:
DHOwithPSCel_PCell = TRRC_delay + Tsearch + TIU + Tprocessing
Where:
TRRC_delay = 20 ms for ‘RRC connection reconfiguration (NR SCG establishment/ /modification/release)’.
Tsearch = 0 ms for known cell.
TIU = 15 ms in the test configuration.
Tprocessing = 25ms for source Cell and target Cell are in the same FR. 
This gives a total of 60ms for handover delay.
The UE shall transmit the PRACH preamble to Cell 4 less than DHOwithPSCell_PSCell from the beginning of time period T3.
NOTE: The PSCell change delay for handover with PSCell for EN-DC is defined in clause 5.8 in 36.133 [23] as:
DHOwithPSCell_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TIU_PSCell + 2 ms
Where:
TRRC_delay = 20 ms for ‘RRC connection reconfiguration (NR SCG establishment/ /modification/release)’.
Tprocessing = 25ms for source Cell and target Cell are in the same FR. 
Tsearch = 0 ms for known cell.
T∆ = (1+ L2) *20 ms.
TIU = (1+ L3) *10 + 10 ms
L2 is the number of SMTC occasions not available at the UE during the time tracking period where L2  LCCA_DL, and L3 is the number of consecutive SSB to PRACH occasion association periods during which no PRACH occasion is available for PRACH transmission due to UL CCA failure, where L3  LCCA_UL. L3 = 0 for Type 2C UL channel access procedure as defined in TS 37.213 [37]. The interruption time considering the potential extensions caused by L1, L2, L3 and by the UL CCA failure detection/recovery mechanism is limited by the T304 timer. The UE behaviour at the T304 timer expiry is detailed in TS 38.331 [13]. Test equipment should make sure that LCCA_DL and LCCA_UL are not exceeded during a test by monitoring the number of CCA failures and preventing additional CCA failures from happening after LCCA_DL or LCCA_UL is reached.
The rate of correct PSCell addition observed during repeated tests shall be at least 90%.




<< End of Changes >>
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