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[bookmark: _Toc524968908][bookmark: _Toc524968914][bookmark: _Toc68538436][bookmark: _Toc90971497][bookmark: _Toc58499579][bookmark: _Toc52217967][bookmark: _Toc75510019][bookmark: _Toc36713251][bookmark: _Toc36713654]<<< START OF CHANGES >>>
[bookmark: _Toc76020206][bookmark: _Toc36226722][bookmark: _Toc27478029][bookmark: _Toc60823399][bookmark: _Toc60825321][bookmark: _Toc69306222][bookmark: _Toc52990200][bookmark: _Toc69309887][bookmark: _Toc83720689][bookmark: _Toc44324007]6.4.1	Frequency error
[bookmark: _Toc52990201][bookmark: _Toc60825322][bookmark: _Toc60823400][bookmark: _Toc27478030][bookmark: _Toc36226723][bookmark: _Toc44324008]6.4.1.1	Test purpose
This test verifies the ability of both, the receiver and the transmitter, to process frequency correctly.
Receiver: to extract the correct frequency from the stimulus signal, offered by the System simulator, under ideal propagation conditions and low level.
Transmitter: to derive the correct modulated carrier frequency from the results, gained by the receiver.
[bookmark: _Toc60825323][bookmark: _Toc44324009][bookmark: _Toc27478031][bookmark: _Toc60823401][bookmark: _Toc52990202][bookmark: _Toc36226724]6.4.1.2	Test applicability
This test case applies to all types of NR UE release 15 and forward.
[bookmark: _Toc27478032][bookmark: _Toc60823402][bookmark: _Toc36226725][bookmark: _Toc60825324][bookmark: _Toc44324010][bookmark: _Toc52990203]6.4.1.3	Minimum conformance requirements
The UE basic measurement interval of modulated carrier frequency is 1 UL slot. The mean value of  basic measurements of UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of 1 ms of cumlated measurement intervals compared to the carrier frequency received from the NR Node B.
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4.1
[bookmark: _Toc27478033][bookmark: _Toc60825325][bookmark: _Toc60823403][bookmark: _Toc52990204][bookmark: _Toc44324011][bookmark: _Toc36226726]6.4.1.4	Test description
[bookmark: _Toc52990205][bookmark: _Toc60823404][bookmark: _Toc27478034][bookmark: _Toc60825326][bookmark: _Toc44324012][bookmark: _Toc36226727]6.4.1.4.1	Initial condition
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 channel bandwidth and sub-carrier spacing, are shown in table 6.4.1.4.1-1. The details of the uplink and downlink reference measurement channels (RMCs) are specified in Annexes A.2 and A.3. Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.
[bookmark: _Hlk523358163]Table 6.4.1.4.1-1: Test Configuration Table
	[bookmark: _Hlk523358057]Initial Conditions

	Test Environment as specified in TS 38.508-1 [5] subclause 4.1
	Normal, TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in TS 38.508-1 [5] subclause 4.3.1
	Mid range (NOTE 3)

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

	Test SCS as specified in Table 5.3.5-1
	Lowest

	Test Parameters

	
	Downlink Configuration
	Uplink Configuration

	Test ID
	Modulation
	RB allocation
	Modulation
	RB allocation

	1
	CP-OFDM QPSK
	Full RB (NOTE 1)
	DFT-s-OFDM QPSK
	REFSENS (NOTE 2)

	NOTE 1:	Full RB allocation shall be used per each SCS and channel BW as specified in Table 7.3.2.4.1-2
NOTE 2:	REFSENS refers to Table 7.3.2.4.1-3 which defines uplink RB configuration and start RB location for each SCS, channel BW and NR band.
NOTE 3:	For NR band n28, 30MHz test channel bandwidth is tested with Low range test frequencies.



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, in 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 Annex G.0, G.1, G.2, G.3.0.
4.	The DL and UL Reference Measurement channels are set according to Table 6.4.1.4.1-1.
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 6.4.1.4.3
[bookmark: _Toc60825327][bookmark: _Toc44324013][bookmark: _Toc27478035][bookmark: _Toc52990206][bookmark: _Toc60823405][bookmark: _Toc36226728]6.4.1.4.2	Test procedure
1.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.1.4.1-1. The SS sends downlink MAC padding bits on the DL RMC.
2.	SS sends uplink scheduling information for each UL HARQ process via PDCCH DCI format 0_1 for C_RNTI to schedule the UL RMC according to Table 6.4.1.4.1-1. Since the UL has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
3.	Set the Downlink signal level to the appropriate REFSENS value defined in Table 7.3.2.5-1. Send continuously uplink power control "up" commands to the UE in every uplink scheduling information to the UE so that the UE transmits at PUMAX level for the duration of the test. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
4.	Measure the Frequency Error using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
5.	For UEs supporting DSS, repeat steps 1~4 on the applicable bands as specified in Section 5.4.2.1 with message contents being according to TS 38.508-1 [5] subclause 4.6 ensuring Table 4.6.3-61 and Table 4.6.3-62 with condition DSS.
[bookmark: _Toc60825328][bookmark: _Toc60823406][bookmark: _Toc52990207][bookmark: _Toc36226729][bookmark: _Toc27478036][bookmark: _Toc44324014]6.4.1.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6.
[bookmark: _Toc52990208][bookmark: _Toc60823407][bookmark: _Toc36226730][bookmark: _Toc44324015][bookmark: _Toc60825329][bookmark: _Toc27478037]6.4.1.5	Test requirement
The 10 frequency error Δf results must fulfil the test requirement:
|Δf| ≤ (0.1 PPM + 15 Hz)
<< END OF CHANGES >>
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