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<< Start of changes >>
Table 6.3F.4.3.5-3: Test Requirements Relative Power Tolerance for Transmission, alternating sub-test
	BW
	Test SCS [kHz]
	Uplink RB allocation
	TPC command
	Expected power step size (Up or Down)
	Power step size range (Up or Down)
	PUSCH

	
	
	
	
	ΔP [dB]
	ΔP [dB]
	[dB]

	
	15
	Alternating 11 and 106
	TPC=0dB
	9.84
	4dB ≤ ΔP < 10dB
	9.84 +/- (3.5 + TT)

	20
	30
	Alternating 11 and 51
	TPC=0dB
	6.66
	4dB ≤ ΔP < 10dB
	6.66 +/- (3.5 + TT)

	
	15
	Alternating 22 and 216
	TPC=0dB
	9.92
	4dB ≤ ΔP < 10dB
	9.92 +/- (3.5 + TT)

	40
	30
	Alternating 22 and 106
	TPC=0dB
	6.83
	4dB ≤ ΔP < 10dB
	6.83 +/- (3.5 + TT)

	60
	30
	Alternating 33 and 162
	TPC=0dB
	6.91
	4dB ≤ ΔP < 10dB
	6.91 +/- (3.5 + TT)

	80
	30
	Alternating 44 and 217
	TPC=0dB
	6.93
	4dB ≤ ΔP < 10dB
	6.93 +/- (3.5 + TT)

	Note 1:	Allocation as per Table 6.1F-1.
Note 2:	TT=0.7dB
Note 3:	Applicable if PUMAX ≥ P ≥ Pmin. Pmin as defined in sub-clause 6.3F.1.



[bookmark: _Toc27477972][bookmark: _Toc36226665][bookmark: _Toc44323922][bookmark: _Toc52990105][bookmark: _Toc60823304][bookmark: _Toc60825226][bookmark: _Toc69306123][bookmark: _Toc69309848][bookmark: _Toc76020163][bookmark: _Toc83720642]6.3F.4.4	Aggregate power tolerance for shared spectrum channel access
Editor’s note: This clause is incomplete. The following aspects are either missing or not yet determined:
- MU and TT for >6GHz (band n96) are working assumption based on analysis of single TE vendor. Values will be revisited once analysis from other TE vendors is available.
[bookmark: _Toc27477973][bookmark: _Toc36226666][bookmark: _Toc44323923][bookmark: _Toc52990106][bookmark: _Toc60823305][bookmark: _Toc60825227][bookmark: _Toc69306124]6.3F.4.4.1	Test purpose
To verify the ability of the UE transmitter to maintain its power during non-contiguous transmissions within 41ms in response to 0 dB commands with respect to the first UE transmission and all other power control parameters as specified in 38.213 kept constant.
[bookmark: _Toc27477974][bookmark: _Toc36226667][bookmark: _Toc44323924][bookmark: _Toc52990107][bookmark: _Toc60823306][bookmark: _Toc60825228][bookmark: _Toc69306125]6.3F.4.4.2	Test applicability
[bookmark: _Toc27477975][bookmark: _Toc36226668][bookmark: _Toc44323925][bookmark: _Toc52990108][bookmark: _Toc60823307][bookmark: _Toc60825229][bookmark: _Toc69306126]This test case applies to all types of NR UE release 16 and forward that support NR standalone shared spectrum channel access.
6.3F.4.4.3	Minimum conformance requirements
The aggregate power tolerance requirements of clause 6.3.4.4 apply during non-contiguous transmissions within 41ms with respect to the first UE transmission.
The normative reference for this requirement is TS 38.01-1 [2] clause 6.3F.4.4.
[bookmark: _Toc27477976][bookmark: _Toc36226669][bookmark: _Toc44323926][bookmark: _Toc52990109][bookmark: _Toc60823308][bookmark: _Toc60825230][bookmark: _Toc69306127]6.3F.4.4.4	Test description
6.3F.4.4.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in table 5.3.5-1. All of these configurations shall be tested with applicable test parameters for each combination of test channel bandwidth and sub-carrier spacing, and are shown in table 6.3F.4.4.4.1-1 and table 6.3F.4.4.4.1-2. The details of the uplink reference measurement channels (RMCs) are specified in Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
Table 6.3F.4.4.4.1-1: Test Configuration Table: PUCCH sub-test
	[bookmark: _Hlk523358057]Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	PUCCH format = Format 1
Length in OFDM symbols = 14

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3F.2.4.1-2.



Table 6.3F.4.4.4.1-2: Test Configuration Table: PUSCH sub-test
	Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [5] subclause 4.3.1
	Lowest, Mid, Highest

	Test SCS as specified in Table 5.3.5-1
	Lowest, Highest

	Test Parameters for Channel Bandwidths

	Test ID
	Downlink Configuration
	Uplink Configuration

	
	N/A
	Modulation
	RB allocation (NOTE 1)

	1
	
	CP-OFDM QPSK
	Full

	NOTE 1:	The specific configuration of each RF allocation is defined in Table 6.1F-1.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure A.3.1.1.1 for TE diagram and section A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [5] subclause 4.4.3.
3.	Downlink signals are initially set up according to Annex C.0, C.1, C.2, and uplink signals according to G.0, G.1, G.2, G.3.0.
4.	The UL and DL Reference Measurement channels are set according to Table 6.3F.4.4.4.1-1 (PUCCH sub-test) and Table 6.3F.4.4.4.1-2 (PUSCH sub-test)
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity NR, Connected without release On, Test Mode On and Test Loop Function On according to TS 38.508-1 [5] clause 4.5. Message contents are defined in clause 6.3F.4.4.4.3. 
6.3F.4.4.4.2	Test procedure
The procedure is separated in two subtests to verify PUCCH and PUSCH aggregate power control tolerance respectively. The uplink transmission patterns are described in figure 6.3F.4.4.4.2-1.

Figure 6.3F.4.4.4.2-1 Test uplink transmission.

1.	PUCCH sub test:
1.1.	The SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.3F.4.4.4.1-1. The SS sends downlink MAC padding bits on the DL RMC. The transmission of PDSCH will make the UE send uplink ACK/NACK using PUCCH. Send uplink power control commands for PUCCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as – (Uplink power control window size / 2) dB to + (Uplink power control window size / 2) dB of the target power level + 0 dBm, where:
-	Uplink power control window size = 1dB (UE power step size) + 2.0dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 2.0dB for PUCCH with 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
1.2.	Every 5 sub-frames (5ms) transmit to the UE downlink PDSCH MAC padding bits as well as 0 dB TPC command for PUCCH via the PDCCH to make the UE transmit ACK/NACK on the PUCCH for 1 sub-frame(1ms). The downlink transmission is scheduled in the appropriate slots to make the UE transmit PUCCH as described in figure 6.3F.4.4.4.2-1.
1.3.	Measure the power of 10 consecutive PUCCH transmissions to verify the UE transmitted PUCCH power is maintained within 41ms.
2.	PUSCH sub test:
2.1.	The SS sends uplink scheduling information via PDCCH DCI format 0_1 for C_RNTI to schedule the PUSCH. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC. Send uplink power control commands for PUSCH to the UE using 1dB power step size to ensure that the UE output power measured by the test system is within the Uplink power control window, defined as – (Uplink power control window size / 2) dB to + (Uplink power control window size / 2) dB of the target power level + 0 dBm, where:
-	Uplink power control window size = 1dB (UE power step size) + 0.7dB (UE power step tolerance) + (Test system relative power measurement uncertainty), where the UE power step tolerance is specified in TS 38.101-1 [2], Table 6.3.4.3-1 and is 0.7dB for PUSCH with 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
NOTE:	The purpose of the Uplink power control window is to ensure that the actual UE output power is as close as possible to the target power level. The relationship between the Uplink power control window, the target power level and the corresponding possible actual UE Uplink power window is illustrated in Annex F.4.4.
2.2.	Every 5 sub-frames (5ms) schedule the UE's PUSCH data transmission for 1 sub-frame(1ms) and transmit 0 dB TPC command for PUSCH via the PDCCH to make the UE transmit PUSCH. The uplink transmission patterns are described in figure 6.3F.4.4.4.2-1,
2.3.	Measure the power of 10 consecutive PUSCH transmissions to verify the UE transmitted PUSCH power is maintained within 41ms transmissions.
6.3F.4.4.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6.
6.3F.4.4.5	Test requirement
The requirement for the power measurements made in step (1.3) and (2.3) of the test procedure shall not exceed the values specified in Table 6.3F.4.4.5-1. The power measurement period shall be 1 sub-frame(1ms).
Table 6.3F.4.4.5-1: Power control tolerance
	TPC command
	UL channel
	Test requirement measured power

	0 dB
	PUCCH
	Given 5power measurements in the pattern, the 2nd, and later measurements shall be within ± (2.5 + TT) dB of the 1st measurement.

	0 dB
	PUSCH
	Given 5 power measurements in the pattern, the 2nd, and later measurements shall be within ± (3.5 + TT) dB of the 1st measurement.

	Note 1:	For SCS 30kHz 1 sub-frame corresponds to 2 slots and for SCS 60kHz 1 sub-frame corresponds to 4 slots, so 2 TPC commands will be sent for a single measurement period.
Note 2:	TT=0.7dB for f ≤ 5.925GHz TBD for f > 5.925GHz.



<< End of changes >>
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