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6.4E.2.2.1D	Error Vector Magnitude for V2X / non-concurrent operation / SL-MIMO
Editor’s Note: 
- No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
- The test case is not completed due to the following aspects are not yet determined:
- Uplink RMC is TBD in RAN4
- Connection diagram is TBD
- Preconfiguration is TBD in 38.508-1
- Test state and generic procedure are TBD in 38.508-1
6.4E.2.2.1D.1	Test purpose
The Error Vector Magnitude is a measure of the difference between the reference waveform and the measured waveform. This difference is called the error vector. Before calculating the EVM the measured waveform is corrected by the sample timing offset and RF frequency offset. Then the carrier leakage shall be removed from the measured waveform before calculating the EVM.
The measured waveform is further equalised using the channel estimates subjected to the EVM equaliser spectrum flatness requirement specified in sub-clause 6.4E.2.5.1D.3. For CP-OFDM waveforms, the EVM result is defined after the front-end FFT as the square root of the ratio of the mean error vector power to the mean reference power expressed as a %.
6.4E.2.2.1D.2	Test applicability
This test case applies to all types of NR UE release 16 and forward that support NR V2X sidelink MIMO communication with non-concurrent operation.
NOTE: This test case can’t be performed due to lack of appropriate test points.
6.4E.2.2.1D.3	Minimum conformance requirements
For NR V2X UE with two transmit antenna connectors, the requirements specified for single carrier described in clause 6.4E.2.2.1.3 shall apply to each transmit antenna connector. 
The normative reference for this requirement is TS 38.101-1 [2] clause 6.4E.2.2.
6.4E.2.2.1D.4	Test description
6.4E.2.2.1D.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 test channel bandwidth and sub-carrier spacing, and are shown in table 6.4E.2.2.1D.4.1-1. The details of the V2X reference measurement channels (RMCs) are specified in Annexes TBD.
Table 6.4E.2.2.1D.4.1-1: Test Configuration Table for PSSCH and PSCCH
FFS
NOTE: No test points are defined since there is no configuration satisfying MPR=0dB requirements in RAN4.
1.	Connect the SS and GNSS simulator to the UE antenna connectors as shown in TS 38.508-1 [5] Annex A, Figure [TBD] for TE diagram and section [TBD] for UE diagram.
2.	The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 38.508-1 [5] subclause [TBD]. Message content exceptions are defined in clause 6.4E.2.2.1D.4.3.
3.	The V2X Reference Measurement Channel is set according to Table 6.4E.2.2.1D.4.1-1.
4.	The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS38.508-1 [5] Table [TBD]. Geographical area #1 is also pre-configured in the UE.
5.	Propagation conditions are set according to Annex B.0.
6.	Ensure the UE is in state [TBD].
6.4E.2.2.1D.4.2	Test procedure
1.	The UE starts to perform the V2X sidelink communication according to [SL-V2X-Preconfiguration]. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.
2.	Configure the UE to transmit at PUMAX level.

3.	Measure the EVM and  using Global In-Channel Tx-Test (Annex E) for each of transmit antenna. The measurement period is [15] subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
4.	Modify SL-V2X-Preconfiguration to ensure the UE to transmit at a relative low power, according to Table [TBD].
5.	Ensure the UE is in State [TBD] in Transmit Mode according to TS 38.508-1 [5] clause [TBD] using the new UL power control setting.
6.	The UE starts to perform the V2X sidelink communication according to [SL-V2X-Preconfiguration]. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC.

7.	Measure EVM and  using Global In-Channel Tx-Test (Annex E) for each of transmit antenna. The measurement period is [15] subframes. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the EVM measurement interval is reduced by one symbol, accordingly.
6.4E.2.2.1D.4.3	Message contents
Message contents are according to TS 38.508-1 [5] subclause 4.6 and 5.4 with the following exceptions:
FFS
6.4E.2.2.1D.5	Test requirement
FFS
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