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<Start of Changes>
[bookmark: _Toc21621596][bookmark: _Toc29297211][bookmark: _Toc36149412]
6.4G.2.1	Error Vector Magnitude for Tx Diversity
[bookmark: _Toc27478040][bookmark: _Toc36226733][bookmark: _Toc44324018][bookmark: _Toc52990211][bookmark: _Toc60823410][bookmark: _Toc60825332]FFS6.4G.2.1.1	Test Purpose
Same test purpose as in 6.4.2.1.1.
[bookmark: _Toc27478041][bookmark: _Toc36226734][bookmark: _Toc44324019][bookmark: _Toc52990212][bookmark: _Toc60823411][bookmark: _Toc60825333]6.4G.2.1.2	Test applicability
This test case applies to all types of NR Power Class 2 and Power Class 3 UE release 15 and forward that support txDiversity-r16.
This test case applies to all types of NR Power Class 1.5 UE release 15 and forward.
[bookmark: _Toc27478042][bookmark: _Toc36226735][bookmark: _Toc44324020][bookmark: _Toc52990213][bookmark: _Toc60823412][bookmark: _Toc60825334]6.4G.2.1.3	Minimum conformance requirements
For UE supporting Tx diversity, the Error Vector Magnitude requirements specified in clause 6.4.2.1.3. The total EVM requirement is derived based on the measurement at each antenna connector according to Annex F.8.
The normative reference for this requirement is TS 38.101 [2] clause 6.4G.2.1.
[bookmark: _Toc27478043][bookmark: _Toc36226736][bookmark: _Toc44324021][bookmark: _Toc52990214][bookmark: _Toc60823413][bookmark: _Toc60825335]6.4G.2.1.4	Test description
6.4G.2.1.4.1	Initial conditions
Same initial conditions as in 6.4.2.1.4.1.
[bookmark: _Toc27478044][bookmark: _Toc36226737][bookmark: _Toc44324022][bookmark: _Toc52990215][bookmark: _Toc60823414][bookmark: _Toc60825336]6.4G.2.1.4.2	Test procedure
Test procedure for PUSCH:
1.1.	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 6.4.2.1.4.1-1. Since the UE has no payload data to send, the UE transmits uplink MAC padding bits on the UL RMC.
1.2.	Send continuously uplink power control "up" commands in the uplink scheduling information to the UE until the UE transmits at PUMAX level, allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
1.3.	Measure the mean power at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.

1.4.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
-	If the UE’s transmit power measured in step 1.3 is higher than the minimum output power requirement in 6.3G.1.5 at both antenna connectors, the composite EVM is measured according to E.4.8.
-	If UE’s transmit power measured in step 1.3 is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the EVM is measured only on this antenna connector according to E.4.2 and E.4.6.
1.5.	For modulations except 256QAM, send uplink power control commands 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 +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where:
-	Pmin is the minimum output power according to Table 6.3.1.3-1.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	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 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
For 256 QAM, send uplink power control commands 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 +MU to +(MU + Uplink power control window size) dB of the target power level Pmin + 10 dB, where Pmin, MU and Uplink power control window size are defined above.
1.6.	Measure the mean power at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.

1.7.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E). For TDD, only slots consisting of only UL symbols are under test.
-	If the UE’s transmit power measured in step 1.6 is higher than the minimum output power requirement in 6.3G.1.5 at both antenna connectors, the composite EVM is measured according to E.4.8.
-	If UE’s transmit power measured in step 1.6 is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the EVM is measured only on this antenna connector according to E.4.2 and E.4.6.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-1, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and 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.4.2.
Test procedure for PUCCH:
2.1.	PUCCH is set according to Table 6.4.2.1.4.1-2.
2.2.	SS transmits PDSCH via PDCCH DCI format 1_1 for C_RNTI to transmit the DL RMC according to Table 6.4.2.1.4.1-2. 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. There is no PUSCH transmission.
2.3.	SS send appropriate TPC commands for PUCCH to the UE until the UE transmit PUCCH at PUMAX level. Allow at least 200ms starting from the first TPC command in this step for the UE to reach PUMAX level.
2.4.	Measure the mean power at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.
2.5.	Measure PUCCH EVM using Global In-Channel Tx-Test (Annex E).
-	If the UE’s transmit power measured in step 2.4 is higher than the minimum output power requirement in 6.3G.1.5 at both antenna connectors, the composite EVM is measured according to E.5.9.4.
-	If UE’s transmit power measured in step 2.4 is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the EVM is measured only on this antenna connector according to E.5.9.2.
2.6. Send uplink power control commands for PUCCH to the UE using 1dB power step size to ensure that the UE PUCCH output power measured by the test system is within the Uplink power control window, defined as +MU to +(MU + Uplink power control window size) dB of the target power level Pmin, where:
-	Pmin is the minimum output power according to Table 6.3.1.3-1.
-	MU is the test system uplink power measurement uncertainty and is specified in Table F.1.2-1 for the carrier frequency f and the channel bandwidth BW.
-	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 1dB power step size, and the Test system relative power measurement uncertainty is specified in Table F.1.2-1.
2.7.	Measure the mean power at each antenna connector in the channel bandwidth of the radio access mode. The period of measurement shall be at least the continuous duration of one active sub-frame (1ms) and in the uplink symbols. For TDD symbols with transient periods are not under test.
2.8.	Measure PUCCH EVM using Global In-Channel Tx-Test (Annex E).
-	If the UE’s transmit power measured in step 2.7 is higher than the minimum output power requirement in 6.3G.1.5 at both antenna connectors, the composite EVM is measured according to E.5.9.4.
-	If UE’s transmit power measured in step 2.7 is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the EVM is measured only on this antenna connector according to E.5.9.4.
NOTE1:	When switching to DFT-s-OFDM waveform, as specified in the test configuration table 6.4.2.1.4.1-2, send an NR RRCReconfiguration message according to TS 38.508-1 [5] clause 4.6.3 Table 4.6.3-118 PUSCH-Config with TRANSFORM_PRECODER_ENABLED condition.
NOTE2:	The purpose of the Uplink power control window is to ensure that the actual UE output power is no less than the target power level, and 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.4.2.
Test procedure for PRACH:
3.1.	The SS shall set RS EPRE according to Table 6.4.2.1.4.1-3.
3.2.	PRACH is set according to Table 6.4.2.1.4.1-3.
3.3.	The SS shall signal a Random Access Preamble ID via a PDCCH order to the UE and initiate a Non-contention based Random Access procedure.
3.4.	The UE shall send the signalled preamble to the SS.
3.5.	In response to the preamble, the SS shall transmit a random access response not corresponding to the transmitted random access preamble, or send no response.
3.6.	The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power.
3.7.	Measure the output power of the transmitted PRACH preamble at each antenna connector.
3.8.	Repeat step 3.5 ~ 3.7 until the SS collect enough PRACH preambles. Measure the EVM in PRACH channel using Global In-Channel Tx-Test (Annex E).
-	If the UE’s transmit power measured in step 3.7 is higher than the minimum output power requirement in 6.3G.1.5 at both antenna connectors, the composite EVM is measured according to E.6.9.3.
-	If UE’s transmit power measured in step 3.7 is higher than the minimum output power requirement in 6.3G.1.5 at only one antenna connector, the EVM is measured only on this antenna connector according to E.6.9.2.
6.4G.2.1.4.3	Message contents
Same message contents as specified in 6.4.2.1.4.3.
[bookmark: _Toc60823415][bookmark: _Toc60825337]6.4G.2.1.5	Test requirement
The PUSCH EVM, derived in steps 1.4 and 1.7, shall not exceed the values in Table 6.4G.2.1.5-1.

The PUSCH, derived in steps 1.4 and 1.7, shall not exceed the values in Table 6.4G.2.1.5-1 when embedded with data symbols of the respective modulation scheme.
Table 6.4G.2.1.5-1: Test requirements for Error Vector Magnitude
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK
	%
	30 + TT

	QPSK
	%
	17.5 + TT

	16 QAM
	%
	12.5 + TT

	64 QAM
	%
	8 + TT

	256 QAM
	%
	3.5 + TT

	Note 1:	TT is defined in Table 6.4G.2.1.5-2.



Table 6.4G.2.1.5-2: Test Tolerance
	
Parameter
	Unit
	Average EVM Level

	Pi/2-BPSK
	%
	0

	QPSK
	%
	0

	16 QAM
	%
	0

	64 QAM
	%
	0

	256 QAM
	%
	0.3 for 15 dBm < PUL
0.8 for -25 dBm < PUL≤ 15 dBm
1.1 for -40dBm ≤ PUL ≤ -25dBm



The PUCCH EVM derived in steps 2.5 and 2.8 shall not exceed 17.5 %.
The PRACH EVM derived in step 3.8 shall not exceed 17.5%.

[bookmark: _GoBack]
[bookmark: OLE_LINK33][bookmark: OLE_LINK34]<End of Changes>
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