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6.5.2.3G In-band emissions for non-allocated RB for V2X Communication

6.5.2.3G.2
In-band emissions for non-allocated RB for V2X Communication/ Simultaneous E-UTRA V2X sidelink and E-UTRA uplink transmissions

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:
-
The clause number of reference on RMC and message contents in 36.508 are left TBD.

-
The test tolerance is left FFS
6.5.2.3G.2.1
Test Purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks
The in-band emission is defined as the average across 12 sub-carrier and as a function of the RB offset from the edge of the allocated sidelink transmission bandwidth. The in-band emission is measured as the ratio of the UE output power in a non–allocated RB to the UE output power in an allocated RB. The basic in-band emissions measurement interval is defined over one slot in the time domain When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band emissions measurement interval is reduced by one symbol, accordingly.
.6.5.2.3G.2.2
Test applicability

This test case applies to all types of E-UTRA UE release 14 and forward that supports V2X communication.

6.5.2.3G.2.3
Minimum conformance requirements

For V2X sidelink physical channels PSCCH, PSSCH and PSBCH, the In-band emissions requirements shall be as specified for PUSCH in subclause 36.101[2] 6.5.2.3 for the corresponding modulation and transmission bandwidth. When V2X transmissions are shortened due to transmission gap of 1 symbol at the end of the subframe, the In-band emissions measurement interval is reduced by one symbol, accordingly.
The relative in-band emission shall not exceed the values specified in Tables 6.5.2.3G.2.3-1.

Table 6.5.2.3G.2.3-1: Minimum requirements for in-band emissions for UE supporting Rel.11 and higher
	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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	Any non-allocated (Note 2)

	IQ Image
	dB
	-28
	Image frequencies when carrier centre frequency  < 1 GHz and Output power > 10 dBm
	Image frequencies (Notes 2, 3)

	
	
	-25
	Image frequencies when carrier centre frequency  < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25
	Image frequencies when carrier centre frequency  ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28
	Output power > 10 dBm and carrier centre frequency < 1 GHz
	Carrier frequency (Notes 4, 5)

	
	
	-25
	Output power > 10 dBm and carrier centre frequency ≥ 1 GHz
	

	
	
	-25
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 30 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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 is even, but excluding any allocated RB.

NOTE 6:
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is the Transmission Bandwidth (see Figure 5.6-1 in 36.101[2]).

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.6-1 in 36.101[2])

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 in 36.101[2] for the modulation format used in the allocated RBs.

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.

[NOTE 11: For V2V-V2X waveforms, the requirements are applied when PSSCH and PSCCH are adjacent in frequency. The limit values (General, IQ Image or Carrier leakage) of each channel is calculated separately as Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH ,respectively. In-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB, PSSCH - 30 dB and the PsumIBE.SSCH, where PsumIBE.SSCH is the linear sum of Pgeneral, PSSCH, PIQ, PSSCH, PLO, PSSCH, Pgeneral, PSCCH, PIQ, PSCCH, PLO, PSCCH.]


The normative reference for this requirement is TS 36.101 [2] clause 6.5.2.3G.
6.5.2.3G.2.4
Test description

6.5.2.3G.2.4.1
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, and channel bandwidths based on E-UTRA bands specified in in sub-clause 5.2G. All of these configurations shall be tested with applicable test parameters for each channel bandwidth, and are shown in table 6.5.2.3G.2.4.1-1 and 6.5.2.3G.2.4.1-2. The details of the V2X reference measurement channels (RMCs) are specified in TBD
Table 6.5.2.3G.2.4.1-1: Test Configuration Table for PSSCH and PSCCH
	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 TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in in subclause 5.4.2G)
	Lowest, Mid,  Highest

	
	Downlink Configuration
	Uplink Configuration
	PSSCH and PSCCH Configuration 

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	10MHz
	QPSK
	16
	QPSK
	16
	QPSK
	12

	20MHz
	QPSK
	30
	QPSK
	30
	QPSK
	18

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in subclause 5.4.2G.

Note 2:
The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the channel bandwidth.


Table 6.5.2.3G.2.4.1-2: Test Configuration Table for PSBCH

	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 TS36.508 [7] subclause 4.3.1)
	Low range, Mid range, High range

	Test Channel Bandwidths
(as specified in in subclause 5.4.2G)
	Lowest, Mid,  Highest

	
	Downlink Configuration
	Uplink Configuration
	PSBCH Configuration 

	Ch BW
	Mod’n
	RB allocation
	Mod’n
	RB allocation
	Mod’n
	RB allocation

	10MHz
	QPSK
	16
	QPSK
	16
	QPSK
	6

	20MHz
	QPSK
	30
	QPSK
	30
	QPSK
	6

	Note 1:
Test Channel Bandwidths are checked separately for each E-UTRA band, which applicable channel bandwidths are specified in subclause 5.4.2G.

Note 2:
The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the channel bandwidth.


1.
Connect the SS to the UE antenna connectors as shown in TS 36.508 [7] Figure A.67.

2.
The parameter settings for the cell are set up according to TS 36.508 [7] subclause 4.4.3.

3.
Downlink signals are initially set up according to Annex C.0, C.1, and C.3.0, and uplink signals according to Annex H.1 and H.3.0.
4.
The V2X Reference Measurement channels are set according to the table 6.5.2.3G.2.4.1-1  (PSSCH/PSCCH sub-test) and Table 6.5.2.3G.2.4.1-2 (PSBCH sub-test).
5.
Propagation conditions are set according to Annex B.0

6.
Ensure the UE is in Side link test mode[FFS] according to TS 36.508 [7] clause FFS.  Message contents are defined in clause FFS.

6.5.2.3G.2.4.2
Test procedure
Test procedure for PSSCH+PSSCH:

[TP1]
1.1 SS sends an RRCConnectionReconfiguration message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-1, and initiates RRC reconfiguration process ensuring UE V2X transmission power is (10,10+TT1) for carrier frequency  f < 1GHz, or (10,10+TT1’) for carrier frequency  f > 1GHz; 

1.2 SS sends V2X scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the V2X RMC according to Table 6.5.2.3G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends uplink MAC padding bits on the V2X RMC
1.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP2]

2.1 SS sends a RRCConnectionReconfiguration message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-2 and initiates RRC reconfiguration process to preconfigure UE sidelink transmission power is (0,0+TT1) for carrier frequency f < 1GHz, or (0, 0+TT1’) for carrier frequency f > 1GHz; 

2.2 SS sends sidelink scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the sidelink RMC according to Table 6.5.2.3G.2.4.1-1. Since the UE has no payload and no loopback data to send the UE sends sidelink MAC padding bits on the sidelink RMC

2.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP3]

3.1 SS sends a RRCConnectionReconfiguration message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-3 and initiates RRC reconfiguration process to preconfigure UE sidelink transmission power is (-30,-30+TT1) for carrier frequency f < 1GHz, or (-30, -30+TT1’) for carrier frequency f > 1GHz; 

3.2 SS sends sidelink scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the sidelink RMC according to Table 6.5.2.3G.2.4.1-4. Since the UE has no payload and no loopback data to send, the UE sends sidelink MAC padding bits on the sidelink RMC

3.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP4]

4.1 SS sends a RRCConnectionReconfiguration message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-3 and initiates RRC reconfiguration process to preconfigure UE sidelink transmission power is (-40,-40+TT1) for carrier frequency f < 1GHz, or (-40, -40+TT1’) for carrier frequency f > 1GHz; 

4.2 SS sends sidelink scheduling information via PDCCH DCI format 5A for SL_V_RNTI to schedule the sidelink RMC according to Table 6.5.2.3G.2.4.1-4. Since the UE has no payload and no loopback data to send the UE sends sidelink MAC padding bits on the sidelink RMC

4.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

Test procedure for PSBCH:

Ensure UE is in the IDLE state initially.

[TP1]

1.1 SS sends a SystemInformationBlockType21 message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-1, and notify the UE via paging message with SystemInformationModification included, in order to preconfigure PSBCH transmission power to be  (10,10+TT1) for carrier frequency  f < 1GHz, or (10,10+TT1’) for carrier frequency  f > 1GHz; 

1.2 When it comes the PSBCH transmission window, the UE sends SLSS bits on the sidelink RMC according to the table Table 6.5.2.3G.2.4.1-2.

1.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP2]

2.1 SS sends a SystemInformationBlockType21 message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-2, and notify the UE via paging message with SystemInformationModification included, in order to preconfigure PSBCH transmission power to be  0,0+TT1) for carrier frequency  f < 1GHz, or (0,0+TT1’) for carrier frequency  f > 1GHz; 

2.2 When it comes the PSBCH transmission window, the UE sends SLSS bits on the sidelink RMC according to the table Table 6.5.2.3G.2.4.1-2.

2.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP3]

3.1 SS sends a SystemInformationBlockType21 message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-3, and notify the UE via paging message with SystemInformationModification included, in order to preconfigure PSBCH transmission power to be  (-30,-30+TT1) for carrier frequency  f < 1GHz, or (-30,-30+TT1’) for carrier frequency  f > 1GHz; 

3.2 When it comes the PSBCH transmission window, the UE sends SLSS bits on the sidelink RMC according to the table Table 6.5.2.3G.2.4.1-2.

3.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

[TP4]

4.1 SS sends a SystemInformationBlockType21 message according to TS 36.508 [7] clause TBD with the exception specified in table 6.5.2.3G.2.4.3-4, and notify the UE via paging message with SystemInformationModification included, in order to preconfigure PSBCH transmission power to be  (-40, -40+TT1) for carrier frequency  f < 1GHz, or (-40,-40+TT1’) for carrier frequency  f > 1GHz; 

4.2 When it comes the PSBCH transmission window, the UE sends SLSS bits on the sidelink RMC according to the table Table 6.5.2.3G.2.4.1-2.

4.3 Measure In-band emission using Global In-Channel Tx-Test (Annex E)

6.5.2.3G.2.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause  TBD with the following exceptions:
Table 6.5.2.3G.2.4.3-1: SL-TxParameters-r12

	Derivation Path: 36.331 clause 6.3.8  Table SL-TxParameters

	Information Element
	Value/remark
	Comment
	Condition

	SL-TxParameters-r12 ::=



SEQUENCE{
	
	
	

	  alpha-r12
	0
	
	

	  p0-r12
	-3
	INTEGER (-126..31) unit dBm.
	

	}
	
	
	


Table 6.5.2.3G.2.4.3-2: SL-TxParameters-r12

	Derivation Path: 36.331 clause 6.3.8  Table SL-TxParameters

	Information Element
	Value/remark
	Comment
	Condition

	SL-TxParameters-r12 ::=



SEQUENCE{
	
	
	

	  alpha-r12
	0
	
	

	  p0-r12
	-13
	INTEGER (-126..31) unit dBm.
	

	}
	
	
	


Table 6.5.2.3G.2.4.3-3: SL-TxParameters-r12

	Derivation Path: 36.331 clause 6.3.8  Table SL-TxParameters

	Information Element
	Value/remark
	Comment
	Condition

	SL-TxParameters-r12 ::=



SEQUENCE{
	
	
	

	  alpha-r12
	0
	
	

	  p0-r12
	-43
	INTEGER (-126..31) unit dBm.
	

	}
	
	
	


Table 6.5.2.3G.2.4.3-4: SL-TxParameters-r12

	Derivation Path: 36.331 clause 6.3.8  Table SL-TxParameters

	Information Element
	Value/remark
	Comment
	Condition

	SL-TxParameters-r12 ::=



SEQUENCE{
	
	
	

	  alpha-r12
	0
	
	

	  p0-r12
	-53
	INTEGER (-126..31) unit dBm.
	

	}
	
	
	


6.5.2.3G.2.5
Test requirement

Each of the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Tables 6.5.2.3G.2.5-1.

Table 6.5.2.3G.2.5-1: Test requirements for in-band emissions for UE in V2X sidelink communication
	Parameter description
	Unit
	Limit (Note 1)
	Applicable Frequencies

	General
	dB
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+TT
	Any non-allocated (Note 2)

	IQ Image
	dB
	-28+ TT
	Image frequencies when carrier centre frequency  < 1 GHz and Output power > 10 dBm
	(Notes 2, 3)

	
	
	-25+ TT
	Image frequencies when carrier centre frequency  < 1 GHz and Output power ≤ 10 dBm
	

	
	
	-25+ TT
	Image frequencies when carrier centre frequency  ≥ 1 GHz
	

	Carrier leakage
	dBc
	-28+ TT
	Output power > 10 dBm and carrier centre frequency < 1 GHz
	Carrier frequency (Notes 4, 5)

	
	
	-25+ TT
	Output power > 10 dBm and carrier centre frequency ≥ 1 GHz
	

	
	
	-25+ TT
	0 dBm ≤ Output power ≤10 dBm
	

	
	
	-20+ TT
	-30 dBm ≤ Output power ≤ 0 dBm
	

	
	
	-10 + TT
	-40 dBm ( Output power < -30 dBm
	

	NOTE 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the minimum requirement is calculated as the higher of PRB - 29.2 dB and the power sum of all limit values (General, IQ Image or Carrier leakage) that apply. PRB is defined in Note 10.

NOTE 2:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured average power per allocated RB, where the averaging is done across all allocated RBs.

NOTE 3:
The applicable frequencies for this limit are those that are enclosed in the reflection of the allocated bandwidth, based on symmetry with respect to the centre carrier frequency, but excluding any allocated RBs.

NOTE 4:
The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in one non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:
The applicable frequencies for this limit are those that are enclosed in the RBs containing the DC frequency if 
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 is odd, or in the two RBs immediately adjacent to the DC frequency if 
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NOTE 6:
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is the Transmission Bandwidth (see Figure 5.4.2-1).

NOTE 7:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1).

NOTE 8:
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 is the limit specified in Table 6.5.2.1.1-1 for the modulation format used in the allocated RBs.

NOTE 9:
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 is the starting frequency offset between the allocated RB and the measured non-allocated RB (e.g. 
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 for the first adjacent RB outside of the allocated bandwidth.

NOTE 10:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


