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<Change1 starts>
6.5.2.4G.3
EVM equalizer spectrum flatness for V2X Communication / Intra-band contiguous multi-carrier operation
6.5.2.4G.3.1
Test purpose

The zero-forcing equalizer correction applied in the EVM measurement process (as described in Annex E) must meet a spectrum flatness requirement for the EVM measurement to be valid. The EVM equalizer spectrum flatness is defined in terms of the maximum peak-to-peak ripple of the equalizer coefficients (dB) across the V2X sidelink allocated block variation in dB of the equalizer coefficients generated by the EVM measurement process. The EVM equalizer spectrum flatness requirement does not limit the correction applied to the signal in the EVM measurement process but for the EVM result to be valid, the equalizer correction that was applied must meet the EVM equalizer spectrum flatness minimum requirements. The basic measurement interval is the same as for EVM.
6.5.2.4G.3.2
Test Applicability

This test case applies to all types of UE that supports Intra-band contiguous multi-carrier operation V2X Sidelink communication and Band 47.

6.5.2.4G.3.3
Minimum conformance requirements

The requirements of subcaluse 6.5.2.4.3 shall apply for V2X transmissions.
For intra-band contiguous multi-carrier operation the EVM equalizer spectrum flatness requirement of subcaluse 6.5.2.4.3 shall apply for each component carrier.
The normative reference for this requirement is TS 36.101 [2] subclause 6.5.2G.3 and subclause 6.5.2G.4
6.5.2.4G.3.4
Test Description

6.5.2.4G.3.4.1
Initial Conditions
Initial conditions specify the set of UE parameters that UE needs be test in and the steps that SS should take with UE to reach the correct measurement state.

The initial test conditions consist of environment conditions, test frequencies and channel bandwidth based on E-UTRAN operating bands specified in subclauses 5.2G and 5.4.2G and propagation conditions. All these configurations shall be tested with applicable parameters for each channel bandwidth, and are shown in table 6.5.2.4G.3.4.1-1, the details of reference channel are specified in sub-clause A.8.3 and the reference GNSS configuration in TS 36.508 [7] subclause 4.11.

6.5.2.4G.3.4.1-1:
Table Initial Conditions for PSCCH+PSSCH
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	NC,TL/VL, TL/VH, TH/VL, TH/VH

	Test Frequencies as specified in

TS 36.508 [7] subclause 4.3.1 
	Low range, Mid range, High range

	Test CC Combination setting(NRB_agg) as specified insubclause 5.4.2G
	Lowest NRB_agg, Highest NRB_agg

	Test Parameters for V2X MCC Configuration

	V2X MCC Channel Bandwidth
	V2X Sidelink Configuration

	Configuration ID
	CC1
NRB
	CC2
NRB
	CC1 & CC2
Mod
	NRB_agg
	CC1 and CC2
RB Allocation (LCRB @ RBstart)

	1
	50
	50
	QPSK
	96
	CC1_48@0
	CC2_48@0


1. Connect the SS and GNSS simulator to UE antenna connectors according to the figure A.89ain TS 36.508 [7] Annex A.

2. The GNSS simulator is configured for Scenario #1: static in Geographical area #1, as defined in TS36.508 [7] Table 4.11.2-2. Geographical area #1 is also pre-configured in the UE.

3. Propagation conditions are set according to Annex B.0.

4.
Trigger the UE to reset UTC time. (NOTE: The UTC time reset may be performed by MMI or AT command (+CUTCR).)
5
The GNSS simulator is triggered to start step 1 of Scenario #1 to simulate a location in the centre of Geographical area #1. Wait for the UE to acquire the GNSS signal and start to transmit.
6.
Ensure the UE is in the Side link State 5A-V2X, according to TS 36.508 [7] clause4.5.9. Message contents are defined in clause 6.5.2.4G.3.4.3

6.5.2.4G.3.4.2
Test Procedure

1.
The V2X UE schedules the V2X RMC with transmission power at PUMAX level according to SL-V2X-Preconfiguration which reflects the test configuration in Table 6.5.2.4G.3.4.1-1;

2.
Measure spectrum flatness for each component carrier using Global In-Channel Tx-Test (Annex E). For TDD slots with transient periods are not under test.

6.5.2.4G.3.4.3
Message Contents

Message contents are according to TS 36.508 [7] subclause 4.10 Table 4.10.1.1-2 with the exceptions defined in clause 6.5.2.4G.1.4.3. 

6.5.2.4G.3.5
Test requirement

Each of the 20 spectrum flatness functions, shall derive four ripple results in Annex E.4.4, The derived results for each component carrier shall not exceed the values in Figure 6.5.2.4G.3.5-1:

For normal conditions, the maximum ripple in Range 1 and Range 2 shall not exceed the values specified in Table 6.5.2.4G.3.5-1and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 6.4 dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 8.4 dB (see Figure 6.5.2.4G.3.5-1).
For extreme conditions, the maximum ripple in Range 1 and Range 2 shall not exceed the values specified in Table 6.5.2.4G.3.5-2 and the following additional requirement: the relative difference between the maximum coefficient in Range 1 and the minimum coefficient in Range 2 must not be larger than 7.4dB, and the relative difference between the maximum coefficient in Range 2 and the minimum coefficient in Range 1 must not be larger than 11.4 dB (see Figure 6.5.2.4G.3.5-1).
Table 6.5.2.4G.3.5-1: Test requirements for EVM equalizer spectrum flatness (normal conditions)
	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 3 MHz and FUL_High – FUL_Meas ≥ 3 MHz

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 3 MHz or FUL_High – FUL_Meas < 3 MHz

(Range 2)
	9.4 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2-1


Table 6.5.2.4G.3.5-2: Test requirements for spectrum flatness (extreme conditions)
	Frequency Range
	Maximum Ripple [dB]

	FUL_Meas – FUL_Low ≥ 5 MHz and FUL_High – FUL_Meas ≥ 5 MHz

(Range 1)
	5.4 (p-p)

	FUL_Meas – FUL_Low < 5 MHz or FUL_High – FUL_Meas < 5 MHz

(Range 2)
	13.4 (p-p)

	Note 1:
FUL_Meas refers to the sub-carrier frequency for which the equalizer coefficient is evaluated

Note 2:
FUL_Low and FUL_High refer to each E-UTRA frequency band specified in Table 5.2-1
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Figure 6.5.2.4G.3.5-1: The limits for EVM equalizer spectrum flatness with the maximum allowed variation of the coefficients indicated (the ETC minimum requirement within brackets)
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