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< Start of changes >
[bookmark: _Toc60823584][bookmark: _Toc60825506][bookmark: _Toc69306279][bookmark: _Toc69309944][bookmark: _Toc76020268][bookmark: _Toc83720751][bookmark: _Toc152356670]6.5.4	Transmit intermodulation
Editor's Note: This clause is incomplete. The following aspects are either missing or not yet determined:
- Addition to applicability spec is pending
- Initial condition and call setup procedure to support NR satellite access are to be updated
- Message exceptions specific to satellite access is to be updated
- Annex F MU/TT is to be updated
[bookmark: _Toc27478192][bookmark: _Toc36226907][bookmark: _Toc44324192][bookmark: _Toc52990386][bookmark: _Toc60823585][bookmark: _Toc60825507][bookmark: _Toc83720752][bookmark: _Toc152356671]6.5.4.1	Test purpose
To verify that the UE transmit intermodulation does not exceed the described value in the test requirement.
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
[bookmark: _Toc27478193][bookmark: _Toc36226908][bookmark: _Toc44324193][bookmark: _Toc52990387][bookmark: _Toc60823586][bookmark: _Toc60825508][bookmark: _Toc83720753][bookmark: _Toc152356672]6.5.4.2	Test applicability
The requirements of this test apply to all types of NR Power Class 3 UE release 17 and forward that support satellite
[bookmark: _Toc27478194][bookmark: _Toc36226909][bookmark: _Toc44324194][bookmark: _Toc52990388][bookmark: _Toc60823587][bookmark: _Toc60825509][bookmark: _Toc83720754]access operation.
[bookmark: _Toc152356673]6.5.4.3	Minimum conformance requirements
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non-linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.
UE transmit intermodulation is defined by the ratio of the mean power of the wanted signal to the mean power of the intermodulation product when an interfering CW signal is added at a level below the wanted signal at each transmitter antenna port with the other antenna port(s) if any terminated. Both the wanted signal power and the intermodulation product power are measured through NR rectangular filter with measurement bandwidth shown in Table 6.5.4.3-1.
The requirement of transmit intermodulation is specified in Table 6.5.4.3-1.
Table 6.5.4.3-1: Transmit Intermodulation
	[bookmark: _MCCTEMPBM_CRPT44170204___4]Wanted signal
channel bandwidth
	BWChannel

	[bookmark: _MCCTEMPBM_CRPT44170205___4]Interference signal
frequency offset from channel center
	BWChannel
	2*BWChannel

	[bookmark: _MCCTEMPBM_CRPT44170206___4]Interference CW signal level
	-40 dBc

	[bookmark: _MCCTEMPBM_CRPT44170207___4]Intermodulation product
	< -29 dBc
	< -35 dBc

	[bookmark: _MCCTEMPBM_CRPT44170208___4]Measurement bandwidth
	The maximum transmission bandwidth configuration among the different SCS's for the channel BW as defined in Table 6.5.2.4.1-1

	[bookmark: _MCCTEMPBM_CRPT44170209___4]Measurement offset from channel center
	BWChannel and 2*BWChannel
	2*BWChannel and 4*BWChannel



The normative reference for this requirement is TS 38.101-5 [11] clause 6.5.4.

[bookmark: _Toc27478195][bookmark: _Toc36226910][bookmark: _Toc44324195][bookmark: _Toc52990389][bookmark: _Toc60823588][bookmark: _Toc60825510][bookmark: _Toc83720755][bookmark: _Toc152356674]6.5.4.4	Test description
[bookmark: _Toc27478196][bookmark: _Toc36226911][bookmark: _Toc44324196][bookmark: _Toc52990390][bookmark: _Toc60823589][bookmark: _Toc60825511][bookmark: _Toc152356675]6.5.4.4.1	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 channel bandwidth and sub-carrier spacing, and are shown in table 6.5.4.4.1-1. The details of the uplink reference measurement channels (RMCs) are specified in TS 38.521-1 [2] Annexes A.2. Configurations of PDSCH and PDCCH before measurement are specified in TS 38.521-1 [2] Annex C.2.
Table 6.5.4.4.1-1: Test Configuration Table
	[bookmark: _MCCTEMPBM_CRPT44170210___4]Initial Conditions

	Test Environment as specified in TS 38.508-1 [12] subclause 4.1
	Normal

	Test Frequencies as specified in TS 38.508-1 [12] subclause 4.3.1
	Mid range

	Test Channel Bandwidths as specified in TS 38.508-1 [12] subclause 4.3.1
	Mid, Highest

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

	[bookmark: _MCCTEMPBM_CRPT44170211___4]Test Parameters

	[bookmark: _MCCTEMPBM_CRPT44170212___4]Test ID
	Downlink Configuration
	Uplink Configuration

	[bookmark: _MCCTEMPBM_CRPT44170214___4]
	[bookmark: _MCCTEMPBM_CRPT44170213___4]N/A for transmit intermodulation test case 
	Modulation
	RB allocation (NOTE 1)

	[bookmark: _MCCTEMPBM_CRPT44170215___4][bookmark: _MCCTEMPBM_CRPT44170216___4]1
	
	DFT-s-OFDM PI/2 BPSK
	Inner Full

	[bookmark: _MCCTEMPBM_CRPT44170217___4][bookmark: _MCCTEMPBM_CRPT44170218___4]2
	
	DFT-s-OFDM QPSK
	Inner Full

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



1.	Connect the SS to the UE antenna connectors as shown in TS 38.508-1 [12] Annex A, in Figure A.3.1.3.1 for TE diagram and clause A.3.2 for UE diagram.
2.	The parameter settings for the cell are set up according to TS 38.508-1 [12] subclause 4.4.3.
3.	Downlink signals are initially set up according to clauses C.0, C.1, C.2, C.3 and uplink signals according to clauses G.0, G.1, G.2, G.3.0 in TS 38.521-1 [2].
4.	The UL Reference Measurement channels are set according to Table 6.5.4.4.1-1.
5.	Propagation conditions are set according to Annex B.0 in TS 38.521-1 [2].
6.	UE location according to TS 38.508-1 [12] clause 5.6.1 is provided to the UE through any preconfigured means. 
7.   Test equipment shall emulate the signal with doppler and delay according to ephemeris defined in TS 38.508 [12] table 5.6.2.1-1 for GSO if UE supports only GSO or both GSO and NGSO satellites and table 5.6.2.1-3 for NGSO (LEO-1200) if UE supports only NGSO satellites. Test system shall send same SIB19 information during the duration of the test as defined in TS 38.508-1 [12] clause 5.6.3.1.
8.   Deactivate UE prediction of satellite trajectory by any preconfigured means.
96.	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 [12] clause 4.5. Message contents are defined in clause 6.5.4.4.3.
[bookmark: _Toc27478197][bookmark: _Toc36226912][bookmark: _Toc44324197][bookmark: _Toc52990391][bookmark: _Toc60823590][bookmark: _Toc60825512][bookmark: _Toc152356676]6.5.4.4.2	Test procedure
1.	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 6.5.4.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the UL RMC.
2.	Send continuously uplink power control "up" commands to the UE until the UE transmits at its PUMAX level.
3.	Measure the rectangular filtered mean power of the UE. For TDD, only slots consisting of only UL symbols are under test for the wanted signal and for the intermodulation product.
4.	Set the interference signal frequency below the UL carrier frequency using the first offset in table 6.5.4.5-1.
5.	Set the interference CW signal level according to table 6.5.4.5-1.
6.	Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.
7.	Set the interference signal frequency above the UL carrier frequency using the first offset in table 6.5.4.5-1.
8.	Search the intermodulation product signals below and above the UL carrier frequency, then measure the rectangular filtered mean power of transmitting intermodulation for both signals, and calculate the ratios with the power measured in step 3.
9.	Repeat the measurement using the second offset in table 6.5.4.5-1.
[bookmark: _Toc27478198][bookmark: _Toc36226913][bookmark: _Toc44324198][bookmark: _Toc52990392][bookmark: _Toc60823591][bookmark: _Toc60825513][bookmark: _Toc152356677]6.5.4.4.3	Message contents
Message contents are according to TS 38.508-1 [12] subclause 4.6 with the following exception:
[bookmark: _MCCTEMPBM_CRPT44170219___4]Table 6.5.4.4.3-1: PUSCH-Config
	[bookmark: _MCCTEMPBM_CRPT44170220___4]Derivation Path: TS 38.508-1 [12], Table 4.6.3-118 with condition TRANSFORM_PRECODER_ENABLED



[bookmark: _Toc27478199][bookmark: _Toc36226914][bookmark: _Toc44324199][bookmark: _Toc52990393][bookmark: _Toc60823592][bookmark: _Toc60825514][bookmark: _Toc83720756][bookmark: _Toc152356678]6.5.4.5	Test requirement
The ratio derived in step 6 and 8, shall not exceed the described value in table 6.5.4.5-1.
Table 6.5.4.5-1: Transmit Intermodulation
	[bookmark: _MCCTEMPBM_CRPT44170221___4]Wanted signal
channel bandwidth
	BWChannel

	[bookmark: _MCCTEMPBM_CRPT44170222___4]Interference signal
frequency offset from channel center
	BWChannel
	2*BWChannel

	[bookmark: _MCCTEMPBM_CRPT44170223___4]Interference CW signal level
	-40 dBc

	[bookmark: _MCCTEMPBM_CRPT44170224___4]Intermodulation product
	< -29 dBc
	< -35 dBc

	[bookmark: _MCCTEMPBM_CRPT44170225___4]Measurement bandwidth
	The maximum transmission bandwidth configuration among the different SCS's for the channel BW as defined in Table 6.5.2.4.1-1

	[bookmark: _MCCTEMPBM_CRPT44170226___4]Measurement offset from channel center
	BWChannel and 2*BWChannel
	2*BWChannel and 4*BWChannel

	NOTE: 	The test requirements do not apply when the interfering signal overlaps with the channel bandwidth of the downlink signal.



< End of changes >

