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<< Start of Changes >>
[bookmark: _Toc89424725][bookmark: _Toc93521525]2	References
The following documents contain provisions, which, through reference in this text, constitute provisions of the present document.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]	3GPP TS 38.101-1: "NR; User Equipment (UE) radio transmission and reception; Part 1: Range 1 Standalone".
[3]	3GPP TS 38.101-2: "NR; User Equipment (UE) radio transmission and reception; Part 2: Range 2 Standalone".
[4]	3GPP TS 38.101-3: "NR; User Equipment (UE) radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[5]	3GPP TS 38.101-4: "NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements".
[6]	3GPP TS 38.133: "NR; Requirements for support of radio resource management".
[7]	3GPP TS 38.211: "NR; Physical channels and modulation".
[8]	3GPP TS 38.213: "NR; Physical layer procedures for control".
[9]	3GPP TS 38.214: "NR; Physical layer procedures for data".
[10]	3GPP TS 38.215: "NR; Physical layer measurements".
[11]	3GPP TS 38.306: "NR; User Equipment (UE) radio access capabilities".
[12]	3GPP TS 38.321: "NR; Medium Access Control (MAC) protocol specification".
[13]	3GPP TS 38.331: "NR; Radio Resource Control (RRC); Protocol specification".
[14]	3GPP TS 38.508-1: "5GS; User Equipment (UE) conformance specification; Part 1: Common test environment".
[15]	3GPP TS 38.508-2: "5GS; User Equipment (UE) conformance specification; Part 2: Common Implementation Conformance Statement (ICS) proforma".
[16]	3GPP TS 38.509: "5GS; Special Conformance Testing Functions for UE".
[17]	3GPP TS 38.521-1: "NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: Range 1 Standalone".
[18]	3GPP TS 38.521-2: " NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 2: Range 2 Standalone".
[19]	3GPP TS 38.521-3: " NR; User Equipment (UE) conformance specification; Radio transmission and reception; Part 3: Range 1 and Range 2 Interworking operation with other radios".
[20]	3GPP TS 38.521-4: "NR; User Equipment (UE) conformance specification; Part 4: Performance".
[21]	3GPP TS 38.522: "NR; User Equipment (UE) conformance specification; Applicability of radio transmission, radio reception and radio resource management test cases".
[22]	3GPP TS 38.903: "NR; Derivation of test tolerances and measurement uncertainty for User Equipment (UE) conformance test cases".
[23]	3GPP TS 36.133: "E-UTRA requirements for support of radio resource management".
[24]	3GPP TS 36.211: "E-UTRA Physical Channels and Modulation".
[25]	3GPP TS 36.508: "Common test environments for User Equipment (UE)".
[26]	3GPP TS 36.521-3: "E-UTRA; UE conformance specification; Radio transmission and reception; Part 3: Radio Resource Management (RRM) conformance testing"
[27]	3GPP TS 36.101: "E-UTRA UE radio transmission and reception".
[28]	3GPP TS 38.104: "NR; Base Station (BS) radio transmission and reception".
[29]	3GPP TS 36.331: "Evolved Universal Terrestrial Radio Access (E-UTRA) Radio Resource Control (RRC) Protocol Specification".
[30]	3GPP TS 38.304: "NR; User Equipment (UE) procedures in idle mode".
[31]	3GPP TS 38.212 "NR; Multiplexing and channel coding".
[32]	3GPP TR 38.810: "Study on test methods for New Radio".
[33]	3GPP TR 36.213: "E-UTRA; Physical layer procedures".
[34]	3GPP TS 37.340: "NR; Multi-connectivity; Overall description; Stage-2".
[35]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[36]	3GPP TS 37.106: "User Equipment (UE) requirements for shared spectrum channel access".
<< Skipped sections >>
A.1A	Reference measurement channels under CCA
A.1A.0	General
This clause contains the Reference Measurement Channels (RMC) under CCA to be used for the RRM test scenarios in Clauses 10 to 12 of this document.
A.1A.1	PDSCH
A.1A.1.1	FDD
Table A.1A.1.1-1: PDSCH Reference Measurement Channels under CCA for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	SR.1.1 CCA
	
	
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Allocated resource blocks for PDSCH Note 1
	
	24
	
	
	
	
	
	

	Allocated slots per Radio Frame
	
	
	
	
	
	
	
	

	  Radio frame containing SSB
	slots
	Note 5
	
	
	
	
	
	

	  Radio frame not containing SSB
	slots
	Note 7
	
	
	
	
	
	

	MCS table
	
	64QAM
	
	
	
	
	
	

	MCS index
	
	4
	
	
	
	
	
	

	Modulation
	
	QPSK
	
	
	
	
	
	

	Target Coding Rate
	
	1/3
	
	
	
	
	
	

	Number of control symbols
	
	2
	
	
	
	
	
	

	PDSCH mapping type
	
	Type A
	
	
	
	
	
	

	Information Bit Payload
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2
	bits
	1608
	
	
	
	
	
	

	  For slots without RMSI
	bits
	1864
	
	
	
	
	
	

	Number of Code Blocks per slot
	
	1
	
	
	
	
	
	

	Binary Channel Bits Per slot
	
	
	
	
	
	
	
	

	  For slots with RMSI Note 2, Note 4
	bits
	5184
	
	
	
	
	
	

	  For slots without RMSI Note 6
	bits
	6048
	
	
	
	
	
	

	Note 1:	Allocated outside the discovery burst transmission window in time and in resource blocks which do not overlap with the resource blocks allocated for SS/PBCH block.
Note 2:	PDSCH is scheduled on the slots with RMSI.
Note 3:	If necessary the information bit payload size can be adjusted to facilitate the test implementation. The payload sizes are defined in TS 38.213 [8].
Note 4:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 2.
Note 5:	PDSCH is not scheduled in slots containing SSB according to the SSB configuration used in the test. SSB configurations are defined in clause A.3A.
Note 6:	Derived based on the PDSCH DMRS assumption: dmrs-TypeA-Position=2, dmrs-Type=1, dmrs-AdditonalPositions=2, maxLength=1, Antenna port index: 1000, and Number of PDSCH DMRS CDM group(s) without data: 1.
Note 7:	PDSCH is transmitted during the RMC burst as specified in A.1A.5. 



A.1A.2	CORESET for RMSI scheduling
A.1A.2.1	TDD
Table A.1A.2.1-1: RMSI CORESET Reference Channel under CCA for SCS=30KHz
	Parameter
	Unit
	Value

	Reference channel
	
	CR.1.1 CCA 
	
	
	
	
	
	

	Channel bandwidth
	MHz
	40
	
	
	
	
	
	

	Subcarrier spacing
	kHz
	30
	
	
	
	
	
	

	Allocated resource blocks for RMSI CORESET Note 7
	
	48
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	SSB and RMSI CORESET multiplexing configuration Note 7
	
	Pattern 1
	
	
	
	
	
	

	Offset between SSB and RMSI CORESET Note 3, 7
	RB
	0 (Note 8)
	
	
	
	
	
	

	Configuration of PDCCH monitoring occasions for RMSI CORESET Note 4
	
	Index 0
	
	
	
	
	
	

	Number of transmitter antennas
	
	1
	
	
	
	
	
	

	Duration of RMSI CORESET Note 7
	symbols
	2
	
	
	
	
	
	

	DCI Format Note 1
	
	Note 2
	
	
	
	
	
	

	Aggregation level
	CCE
	8
	
	
	
	
	
	

	DMRS precoder granularity
	
	6
	
	
	
	
	
	

	REG bundle size
	
	6
	
	
	
	
	
	

	Mapping from REG to CCE
	
	Distributed
	
	
	
	
	
	

	Cell ID
	
	Note 5
	
	
	
	
	
	

	Payload (without CRC)
	bits
	Note 6
	
	
	
	
	
	

	Note 1:	DCI formats are defined in TS 38.212 [31].
Note 2:	DCI format shall depend upon the test configuration.
Note 3:	The offset is defined with respect to the subcarrier spacing of the CORESET from the smallest RB index of RMSI CORESET to the smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block.
Note 4:	The configuration of PDCCH monitoring occasions for RMSI CORESET is defined in Table 13-11 in TS 38.213 [8].
Note 5:	Cell ID shall depend upon the test configuration.
Note 6:	Payload size shall depend upon the test configuration.
Note 7: 	The configuration of set of resource blocks and slot symbols of control resource set for Type0-PDCCH search space corresponds to index 4 in Table 13-4A in TS 38.213 [8].
Note 8:	Other values can be used to align with GSCN [13] as long as SSB does not overlap the RMC.



A.1A.3	CORESET for RMC scheduling
A.1A.3.1	TDD
Table A.1A.3.1-1: Control Channel RMC under CCA with SCS=30KHz
	Parameter
	Unit
	Value

	Reference channel
	
	CCR.1.1 CCA
	CCR.1.2 CCA
	CCR.1.3 CCA
	
	
	
	

	Channel bandwidth
	MHz
	40
	40
	40
	
	
	
	

	Subcarrier spacing
	kHz
	30
	30
	30
	
	
	
	

	Allocated resource blocks for CORESET Note 3
	
	24
	24
	18
	
	
	
	

	Number of transmitter antennas
	
	1
	1
	1
	
	
	
	

	Duration of CORESET
	symbols
	2
	2
	2
	
	
	
	

	REG bundle size
	
	6
	6
	6
	
	
	
	

	DMRS precoder granularity
	
	Same as REG bundle size
	Same as REG bundle size
	Same as REG bundle size
	
	
	
	

	CCE to REG mapping
	
	Interleaved
	Interleaved
	Interleaved
	
	
	
	

	Interleave n_shift
	
	0
	0
	0
	
	
	
	

	Interleave size
	
	2
	2
	2
	
	
	
	

	Beamforming Pre-Coder
	
	N/A
	N/A
	N/A
	
	
	
	

	Aggregation level
	CCE
	4
	8
	4
	
	
	
	

	DCI formats
	
	Note 1 
	Note 1
	Note 1 
	
	
	
	

	Payload size (without CRC)
	bits
	Note 2
	Note 2
	Note 2
	
	
	
	

	Note 1:	DCI format shall depend upon the test configuration.
Note 2:	Payload size shall depend upon the test configuration.
Note 3:	Allocated in the same resource blocks where the associated RMC is scheduled.



A.1A.4	TDD UL/DL configuration
A.1A.4.1	TDD
Table A.3.1A.4-1: TDD UL/DL configuration under CCA for SCS=30kHz
	Parameter
	Unit
	Value

	Reference channel
	
	TDDConf.1.1 CCA
	
	

	referenceSubcarrierSpacing
	kHz
	N/A
	
	

	TDD UL/DL pattern 1 Note 2, Note 3
	
	‘3D1S4U’
S=’6DL:4GP:4UL’
	
	

		dl-UL-TransmissionPeriodicity
	ms
	N/A
	
	

		nrofDownlinkSlots
	
	N/A
	
	

		nrofDownlinkSymbols
	
	N/A
	
	

		nrofUplinkSlot
	
	N/A
	
	

		nrofUplinkSymbols
	
	N/A
	
	

	TDD UL/DL pattern 2 Note 2, Note 3
	
	‘DD’
	
	

		dl-UL-TransmissionPeriodicity
	ms
	N/A
	
	

		nrofDownlinkSlots
	
	N/A
	
	

		nrofDownlinkSymbols
	
	N/A
	
	

		nrofUplinkSlot
	
	N/A
	
	

		nrofUplinkSymbols
	
	N/A
	
	

	Note 1:	As specified in TS 38.213 [8] and TS 38.331 [13].
Note 2:	Do not configure tdd-UL-DL-ConfigurationCommon using RRC configuration
Note 3:	The UE will be scheduled via DCI according to the TDD pattern defined in the table.



A.1A.5	RMC burst transmission model
RMC not conveying RMSI is scheduled during the RMC burst. The length of the transmission burst in slots is defined as N. The burst transmission format is determined according to the steps below:
1. Select N randomly from a given set of the number of slots S1 = {1,3,5} with equal probability as the total length of RMC burst transmission format.
2. A uniform random variable from 0 to 1 is generated. If the random variable is less than PCCA_DL, a burst of N fully occupied slots is transmitted. Otherwise, the RMC burst transmission is muted and the muting duration is the same as the number N of slots for determined burst format.
RMC burst transmission is scheduled outside discovery burst transmission window. If transmission occurred in the previous slot, transmission is muted for a duration of one slot. Additionally, if the start time of the candidate RMC burst transmission is within 5 slots of the start of the discovery burst transmission window, RMC transmission is not performed.
<< Skipped sections >>
A.3A	Reference SSB configuration under CCA
A.3A.1	SSB configuration under CCA for FR1
A.3A.1.1	SSB pattern 1 under CCA for semi-static channel access: SSB allocation for SSB SCS=30kHz in 40MHz
Table A.3A.1.1-1: SSB.1 CCA: SSB Pattern 1 for SSB under CCA for SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSB indexes per SS-burst ()
	1

	Number of SS/PBCH block candidates per SSB index
	1

	SS/PBCH block candidate position
	0

	SS/PBCH block index
	0

	Symbol numbers containing SSB Note 2
	2-5

	Slot numbers containing SSB Note 2
	0

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

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

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [28].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [8]). They are not settable parameters themselves



A.3A.1.2	SSB pattern 2 under CCA for dynamic channel access: SSB allocation for SSB SCS=30kHz in 40MHz
Table A.3A.1.2-1: SSB.2 CCA: SSB Pattern 2 for SSB under CCA for SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSB indexes per SS-burst ()
	1

	Number of SS/PBCH block candidates per SSB index
	2

	SS/PBCH block candidate position
	0
	2

	SS/PBCH block index
	0
	0

	Symbol numbers containing SSB Note 2
	2-5
	2-5

	Slot numbers containing SSB Note 2
	0
	1

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

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

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [28].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [8]). They are not settable parameters themselves



A.3A.1.3	SSB pattern 3 under CCA for semi-static channel access: SSB allocation for SSB SCS=30 kHz in 40 MHz
Table A.3A.1.3-1: SSB.3 CCA: SSB Pattern 3 for SSB under CCA for SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSB indexes per SS-burst ()
	2

	Number of SS/PBCH block candidates per SSB index
	1

	SS/PBCH block candidate position
	0
	1

	SS/PBCH block index
	0
	1

	Symbol numbers containing SSB Note 2
	2-5
	8-11

	Slot numbers containing SSB Note 2
	0
	0

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

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

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [28].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [8]). They are not settable parameters themselves.



A.3A.1.4	SSB pattern 4 under CCA for dynamic channel access: SSB allocation for SSB SCS=30 kHz in 40 MHz
Table A.3A.1.4-1: SSB.4 CCA: SSB Pattern 4 for SSB under CCA for SCS=30 kHz in 40 MHz channel
	SSB Parameters
	Values

	Channel bandwidth
	40 MHz

	SSB SCS
	30 kHz

	SSB periodicity (TSSB)
	20 ms

	Number of SSB indexes per SS-burst ()
	2

	Number of SS/PBCH block candidates per SSB index
	2

	SS/PBCH block candidate position
	0
	2
	1
	3

	SS/PBCH block index
	0
	0
	1
	1

	Symbol numbers containing SSB Note 2
	2-5
	2-5
	8-11
	8-11

	Slot numbers containing SSB Note 2
	0
	1
	0
	1

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

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

	Note 1:	RBs containing SSB can be configured in any frequency location within the cell bandwidth according to the allowed synchronization raster defined in TS 38.104 [28].
Note 2:	These values have been derived from other parameters for information purposes (as per TS 38.213 [8]). They are not settable parameters themselves.



<< Skipped sections >>
A.12	Discovery Burst Transmission Window configuration under CCA
A.12.1	DBT Window pattern 1: DBT Window period = 20 ms with DBT Window duration = 1 ms
Table A.12.1-1: DBT.1: DBT Window Pattern 1 for DBT Window period = 20 ms and duration = 1 ms
	SMTC Parameters
	Values

	Discovery burst transmission window periodicity
	20 ms

	Discovery burst transmission window offset
	0 ms

	Discovery burst transmission window duration 
	1 ms



<< Skipped sections >>
D.4A	Antenna configurations with unlicensed bands for 4Rx capable UEs
D.4A.1	Introduction
All tests in clauses 10, 11, 12 and 13 are specified for UEs supporting 2RX. In this clause, the antenna connection method for applying 2RX tests to UEs supporting 4RX antenna ports is specified. No tests are currently specified in clauses 10, 11, 12 or 13 which are applicable only to 4RX antenna ports, so 4RX capable UEs are always tested by reusing tests which were originally specified for 2RX UEs.
D.4A.2	Principle of Testing
D.4A.2.1	Single Carrier Tests
For 4RX capable UEs supporting at least one 2RX band, the, all single carrier tests specified in clauses 10, 11, 12 and 13 except those in 10.5, 11.6, 12.5 and 13.4, shall be tested on any band where 2RX is supported with the antenna connection specified in D.4A.2.4. For single carrier tests specified in clauses 10.5, 11.6, 12.5 or 13.4, all tests shall be tested with the antenna connection specified in D.4A.2.4 for bands where 2RX is supported, and the antenna connection specified in D.4A.2.5 for bands where 4RX is supported.
For 4RX capable UEs which do not support any 2RX band, all tests specified in clauses 10, 11, 12 and 13 shall be tested using the antenna connection specified in clause D.4A.2.5. For radio link monitoring tests, the SNR levels are modified according to table D.4A.2.1-1 and table D.4A.2.1-2.
Table D.4A.2.1-1: Modified parameters for RLM out of sync testing with 4 RX antenna connection
	Test case
	SNR during T3 (dB)

	
	Test 1
	Test 2
	Test 3
	Test 4

	10.3.1.2
	-18
	N/A
	N/A
	N/A

	10.3.1.4
	TBD
	N/A
	N/A
	N/A

	11.4.1.2
	-18
	N/A
	N/A
	N/A

	11.4.1.4
	TBD
	N/A
	N/A
	N/A



Table D.4A.2.1-2: Modified parameters for RLM in sync single carrier testing with 4 RX antenna connection
	Test case
	SNR during T3 (dB)
	SNR during T4 (dB)

	
	Test 1
	Test 2
	Test 1
	Test 2

	10.3.1.3
	-18
	N/A
	-8
	N/A

	10.3.1.5
	TBD
	N/A
	TBD
	N/A

	11.4.1.3
	-18
	N/A
	-8
	N/A

	11.4.1.5
	TBD
	N/A
	TBD
	N/A



Table D.4A.2.1-3: Modified parameters for Beam Failure Detection and Link Recovery testing with 4 RX antenna connection
	Test case
	SNR for RS in set q0 during T3, T4 and T5 (dB)

	
	Test 1
	Test 2

	10.3.4.1
	-15
	N/A

	10.3.4.2
	-15
	N/A

	11.4.4.1
	-15
	N/A

	11.4.4.2
	-15
	N/A



D.4A.2.2	Carrier Aggregation Tests
All carrier aggregation tests are performed using the antenna connection in clause D.4A.2.4 for the PCell antenna connection if the PCell is on a band where 2RX is supported or the antenna connection in D.4A.2.5 for the PCell antenna connection if the PCell is on a band where 4RX is supported.
All carrier aggregation tests are performed using the antenna connection in clause D.4A.2.4 for the SCell antenna connection if an SCell is on band where 2RX is supported or the testing procedure in D.4A.2.5 for the SCell antenna connection if an SCell is on a band where 4RX is supported.
D.4A.2.3	EN-DC Tests
All EN-DC tests are performed using the antenna connection in clause D.4A.2.6 for the PCell antenna connection if the PCell is on a band where 2RX is supported or the antenna connection in D.4A.2.7 for the PCell antenna connection if the PCell is on a band where 4RX is supported.
All EN-DC tests are performed using the antenna connection in clause D.4A.2.4 for the PSCell or SCell antenna connection if an SCell is on band where 2RX is supported or the testing procedure in D.4A.2.5 for the SCell antenna connection if an SCell or PSCell is on a band where 4RX is supported.
D.4A.2.4	Antenna connection for bands where 2RX is supported
For bands where 2RX is supported, it is left to the UE declaration and AP configuration to decide which 2 of the 4 Rx ports are connected with data source from system simulator. The remaining 2 Rx ports shall be connected with zero input. No test parameters or requirements are modified.
D.4A.2.5	Antenna connection for bands where 4RX is supported
For bands where 4RX is supported, all 4 RX antennas are connected with data source from system simulator. The system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the modifications to radio link monitoring thresholds described in clauses D.4A.2.1 and D.4A.2.2, no test parameters or requirements are modified.
D.4A.2.6	EN-DC LTE Antenna connection for bands where 2RX is supported
For bands where LTE 2RX is supported, it is left to the UE declaration and AP configuration to decide which 2 of the 4 Rx ports are connected with data source from system simulator. The remaining 2 Rx ports shall be connected with zero input. No test parameters or requirements are modified.
D.4A.2.7	EN-DC LTE Antenna connection for bands where 4RX is supported
For bands where LTE 4RX is supported, all 4 RX antennas are connected with data source from system simulator. The system simulator shall provide independent noise and fading (low correlation) for each antenna port. Except for the modifications to radio link monitoring thresholds described in clauses A.3.8.1.2.1 and A.3.8.1.2.2 of TS 36.133 [23], no test parameters or requirements are modified.
<< Skipped sections >>
D.7	CCA model
D.7.1	Introduction
The CCA model is used in some RRM test cases with at least one cell on a carrier frequency with CCA. The intention with the CCA model is to emulate in the test equipment the behaviour of a gNB or UE which performs channel measurement to check that the channel is clear prior to performing one or more downlink or uplink transmissions.
D.7.2	CCA model for operation on a carrier frequency with CCA in FR1
D.7.2.1	DL CCA model
The same DL CCA model is applicable regardless of whether DRX cycle is used or not with the following differences: 
-	The counter, lCCA, is used to monitor the number of unavailable DBT samples withing an evaluation window, WCCA_DL. DBT samples outside of the evaluation window WCCA_DL are discarded. 
-	If DRX cycle is not used then prior to each DBT window, the test equipment shall determine whether the DL CCA attempt is successful (i.e., the corresponding signals have to be transmitted), based on probability PCCA_DL of successful DL CCA configured in the corresponding test case. If DRX cycle is not used, then the DL CCA model shall increment the counter lCCA for every unavailable DBT sample due to DL CCA failure.
-	If DRX cycle is used, then the DL CCA model shall increment the counter, lCCA, once per DRX cycle for a DRX cycle if the first DBT sample in that DRX cycle is unavailable due to DL CCA failure. DL CCA failures in a DRX cycle are determined as follows: 
-	The test system in the first DBT window of each DRX cycle determines whether the DL CCA attempt is successful or not using the principle as follows:
-	If the DL CCA is successful then the test system shall transmit in all DBT windows within that DRX cycle. 
-	If the DL CCA is not successful then the test system shall not transmit in any of the DBT windows within that DRX cycle. In this case lCCA is increased by 1.
-	The parameters, LCCA_DL, LCCA_UL, WCCA_DL and WCCA_UL can be used as in non-DRX tests.
If the CCA attempt is successful for a transmission, then the test equipment shall transmit also other remaining transmissions, according to the configuration, within the same DBT window.
If the CCA attempt is not successful for a transmission within the DBT window, the test equipment shall determine whether the CCA attempt is successful for the next configured transmission, based on probability PCCA_DL.
The probability can be different in different time intervals Ti during a test case. One probability value (per cell) applies at any time point during a test; one or more probability values can be configured in the entire test, one value PCCA_DL per time interval Ti where i≥1, and the multiple time intervals (when i>1) do not overlap (e.g., PCCA_DL=1.0 in T1 and PCCA_DL=0.75 in T2)..
For semi-static channel access configuration, a single value PCCA_DL is used to configure the probability of CCA success in different time intervals Ti during a test realization.  An additional limit LCCA_DL is used to determine the maximum number of unavailable DBT samples within an evaluation window WCCA_DL. If the number of unavailable DBT samples on the last WCCA_DL DBT samples is larger or equal to LCCA_DL, the CCA attempt is considered successful for transmission.
For dynamic channel access configuration, the parameters PCCA_DL_1 and PCCA_DL_2 are used to configure the probability of CCA success on the first and second SSB candidate positions, respectively, in different time intervals Ti during a test realization. An additional limit LCCA_DL is used to determine the maximum number of unavailable DBT samples within an evaluation window WCCA_DL. If the number of unavailable DBT samples on the last WCCA_DL DBT samples is larger or equal to LCCA_DL, the CCA attempt is considered successful for transmission.
For semi-static channel access configuration or for dynamic channel access configuration where one candidate SSB position is modeled, prior to each discovery burst transmission window within a time interval Ti of the test, the test equipment shall:
1 - Generate a uniform random variable p1 from the range [0, 1] for the first candidate position. 
2 - Transmit the discovery burst based on p1 in the first candidate position. If p1 ≤ PCCA_DL, the discovery burst is transmitted at the first candidate SSB location; else if lCCA is larger than or equal to LCCA_DL, the discovery burst is transmitted at the first candidate SSB location, otherwise the discovery burst is muted. If DRX cycle is used, then the decision whether the discover burst is muted or not is repeated for the rest of the DRX cycle.
For dynamic channel access configuration where two candidate SSB positions are modelled, prior to each discovery burst transmission window within a time interval Ti of the test, the test equipment shall:
1 - Generate a uniform random variable p1 from the range [0, 1] for the first candidate position. 
2 - Transmit the discovery burst based on p1 in the first candidate position: if p1 ≤ PCCA_DL1, the discovery burst is transmitted at first candidate SSB location, else the test equipment shall:
a - Generate a uniform random variable p2 from the range [0, 1] for the second candidate SSB position. 
b - Transmit the discovery burst based on p2 in the second candidate position.  If p2 ≤ PCCA_DL2, the discovery burst is transmitted at the second candidate SSB location; else if lCCA is larger than or equal to LCCA_DL, the discovery burst is transmitted at the second candidate SSB location, otherwise the discovery burst is muted. If DRX cycle is used, then the decision whether the discover burst is muted or not is repeated for the rest of the DRX cycle
The above steps are repeated for each discovery burst transmission window in each time interval Ti of the test. The limit LCCA_DL and window WCCA_DL is a configuration parameter for each test case.
In many test cases, the requirement under a test depends on the number of configured SSB transmissions which are not available during the test due to CCA failure, so the test equipment shall track how many such signal occasions are not transmitted in DL during the test period. 

D.7.2.2	UL CCA model
For UL CCA, the modelling approach is based on probability PCCA_UL of successful CCA. Probability PCCA_UL is configured in the corresponding test case, based on a set SCCA_UL of possible values including 75 % and  87% as typical values for dynamic and semi-static channel access configurations, 0% to model consistent UL CCA failures, and 100% to model no UL CCA failures. 
Consistent UL CCA failures are modelled by configuring a low value for PCCA_UL, e.g., PCCA_UL = 0%.
In the same time interval Ti during the same test case, PCCA_UL can be different from PCCA_DL.
The probability can be different in different time intervals Ti during a test case. One probability value applies at any time point during a test; one or more probability values can be configured in the entire test, one value PCCA_UL per time interval Ti where I ≥ 1, and the multiple time intervals (when I > 1) do not overlap (e.g., PCCA_UL = 1.0 in T1 and PCCA_UL = 0.75 in T2).
TCCA µs prior to each UL transmission burst in the test, the test equipment (TE) shall generate a uniform random variable p from the range [0, 1]. If p<PCCA_UL, the TE transmits an OCNG noise pattern with an energy level X within the UE BW scheduled/configured for the UL transmission for at-least TCCA µs. Where TCCA µs is energy detection time for accessing the uplink channel as defined in section 5.1.1 of TS 37.106 [36]. Where:
· X is 3 dB above the energy detection threshold defined in section 5.1.1 of TS 37.106 [36].
· TCCA is the channel sensing period depending on CCA category for the next UL transmission. 
The TE shall count the number of UL CCA failures, and no further UL CCA failures are odelled if the number of failures exceeds the limit LCCA_UL within a window WCCA_UL. For each UL CCA failure generated by the model, the TE shall monitor the corresponding UL resource for the desired UL signal, and based on when and/or whether the TE received the desired UL signal, it deems the test case to pass or fail. 
In many cases, the requirement under a test depends on the number of configured signal occasions which are not available during the test, so the test equipment shall track how many such signal occasions are not transmitted in UL during the test period.

D.7.3	Test Cases with at Least One Cell on a Carrier Frequency with CCA
Editor’s note: This clause will include applicability rules for the corresponding test cases.
<< End of Changes >>

