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<< Unchanged sections omitted >>
6.5.2.3G.3
In-band emissions for non-allocated RB for V2X Communication / Intra-band contiguous MCC operation

Editor's note:
This test case is not complete. Following aspects are either missing or not yet determined:

-

The test tolerance is left FFS for carrier frequency operating on band 47 f > 5GHz
-
There will a RAN4 CR to make a proposal that in-band emission requirement for V2X MCC should be in line with intra-band contiguous CA case.
-
PSBCH is left TBD
6.5.2.3G.3.1 Test purpose

The in-band emissions are a measure of the interference falling into the non-allocated resources blocks, this is to verify that the inband emissions of V2X sidelink with intra-band contiguouse MCC satisfy the minimum requirements listed in 6.5.2.3G.3.3.
6.5.2.3G.3.2 Test Applicability

This test case applies to all types of E-UTRA UE release 14 and forward that supports V2X communication and is capable of V2X sidelink communication.
6.5.2.3G.3.3 Minimum conformantce requirements

For intra-band contiguous carrier aggregation bandwidth class B, the requirements in Table 6.5.2.3G.3.3-1 and 6.5.2.3G.3.3-2 apply within the aggregated transmission bandwidth configuration with both component carrier (s) active and one single contiguous PRB allocation of bandwidth 
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 at the edge of the aggregated transmission bandwidth configuration.

Table 6.5.2.3G.3.3-1: Minimum requirements for in-band emissions (allocated component carrier)

	Parameter 
	Unit
	Limit
	Applicable Frequencies

	General
	dB
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	Any non-allocated (NOTE 2)

	IQ Image
	dB
	-25
	Exception for IQ image 

(NOTE 3)

	Carrier leakage
	dBc
	-25
	Output power > 0 dBm
	Exception for Carrier frequency (NOTE 4)

	
	
	-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 9. The limit is evaluated in each non-allocated RB. 

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:
Exceptions to the general limit are allowed for up to [image: image3.wmf]CRBs
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 +1 RBs within a contiguous width of [image: image4.wmf]CRBs

L

 +1 non-allocated RBs. The measurement bandwidth is 1 RB.

NOTE 4:
Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs. The measurement bandwidth is 1 RB and the limit is expressed as a ratio of measured power in the non-allocated RB to the measured total power in all allocated RBs.

NOTE 5:

[image: image5.wmf]CRB

L

 is the Transmission Bandwidth (see Figure 5.4.2-1) not exceeding 
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NOTE 6:
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 is the Transmission Bandwidth Configuration (see Figure 5.4.2-1) of the component carrier with RBs allocated. 

NOTE 7:

[image: image8.wmf]EVM

 is the limit specified in Table 6.5.2.1G.3-1 for the modulation format used in the allocated RBs.

NOTE 8:
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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 9:
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


Table 6.5.2.3G.3.3-2: Minimum requirements for in-band emissions (not allocated component carrier)

	Para-meter
	Unit
	Meas BW

NOTE 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB (180KHz rectangular)
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	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non allocated component carrier.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB (180KHz rectangular)
	-25

(NOTE 2)
	The reference value is the average power per allocated RB in the allocated component carrier
	The frequencies of the
[image: image14.wmf]CRB
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 contiguous non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	Carrier leakage
	dBc
	BW of 1 RB (180KHz rectangular)
	NOTE 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-25
	Output power > 0 dBm
	
	

	
	
	
	-20
	-30 dBm ≤ Output power ≤ 0 dBm
	
	

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

	NOTE1:
Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.

NOTE 2:
Exceptions to the general limit are allowed for up to 
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+1 RBs within a contiguous width of 
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+1 non-allocated RBs.

NOTE 3:
Two Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs

NOTE 4:
NOTES 1, 5, 6, 7, 8, 9 from Table 6.5.2.3G.3.3-1 apply for Table 6.5.2.3G.3.3-2 as well.

NOTE 5:
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 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.


6.5.2.3G.3.4 Test Description

6.5.2.3G.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 subclause 5.6G and propogation conditions. All these configurations shall be tested with applicable parameters for each channel bandwidth, and are shown in table 6.5.2.3G.3.4.1-1, the details of reference channel are specified in sub-clause A.8.3

6.5.2.3G.3.4.1-1 Table Initial Conditions
	Initial Conditions

	Test Environment as specified in

TS 36.508[7] subclause 4.1
	Normal, 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 Channel Bandwidths as specified in

subclause 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
	10MHz
	10MHz
	QPSK
	12
	CC1_12@0
	CC2_0@0

	2
	10MHz
	10MHz
	QPSK
	12
	CC1_0@0
	CC2_12@38

	Note1: The starting resource block shall be RB #0 and RB# (max+1 - RB allocation) of the aggregated channel bandwidth, each correspoind to configuration ID 1 or 2.


1. Connect the SS to UE antenna connectors according to the figure [A.89a] in TS 36.508[7] Annex A.

2. Progagation conditions are set according to Annex B.0

6.5.2.3G.3.4.2 Test Procedure

Test procedure for PSCCH+PSSCH:

[TP1: V2X UE output power > 10dBm]
1  Set the V2X sidelink communication parameters for both the V2X sidelink capable UE (hereinafter refered to as V2X UE) and SS according to SL-V2X-Preconfiguration in TS36.508[7] subclause Table [6.8.2.1-1A] with the exception specified in table 6.5.2.3G.3.4.3-1 and Table 6.5.2.3G.3.4.3-2;

2 Ensure the UE are in the Side link State [5A-V2X], according to TS 36.508 [7] clause [4.5.9]. Message contents are defined in clasue 6.5.2.3G.3.4.3
3  V2X UE schedules the V2X RMC according to SL-V2X-Preconfiguration in line with the test configuration in Table 6.5.2.3G.3.4.1-1;
4 Measure the V2X UE output power to make sure V2X UE transmission power to be 10dBm +/- TT1 for carrier frequency  f > 5GHz, otherwise go back to step1 after tuning up power control parameters listed in table 6.5.2.3G.3.4.3-1 and Table 6.5.2.3G.3.4.3-2;
5 Measure In-band emission using Global In-Channel Tx-Test (Annex E) on the component carrier with PRB allocated, and measure the power spectrum density on the component carrier without PRB allocated.
[TP2: V2X UE output power within (0,10)dBm]
Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be 0dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
[TP3: V2X UE output power within (0 -30)dBm]

Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be -30dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
 [TP4: V2X UE output power (-40 -30)dBm]

Repeat the above steps 1~4 with the exception that making sure V2X UE transmission power to be -40dBm +/- TT1 for carrier frequency  f > 5GHz in step3.
Test procedure for PSBCH
TBD

6.5.2.3G.3.4.3 Message Contents

Message contents are according to TS 36.508 [7] subclause Table [6.8.2.1-1A] with the following exceptions:
Table 6.5.2.3G.3.4.3-1: SL-V2X-PreconfigFreqInfo-r14-DEFAULT for CC1 & CC2
	Derivation Path: 36.331 clause 9.3.2

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-PreconfigFreqInfo-r14-DEFAULT ::= SEQUENCE {
	
	
	

	    v2x-CommPreconfigGeneral-r14 SEQUENCE {
	
	SL-PreconfigGeneral-r12
	

	      maxTxPower-r12
	10
	
	PSSCH+PSCCH TP1

	
	0
	
	PSSCH+PSCCH TP2

	
	-30
	
	PSSCH+PSCCH TP3,

PSSCH+PSCCH TP4

	      sl-bandwidth-r12
	n50
	10Mhz
	

	      }
	
	
	

	    }
	
	
	

	    v2x-CommPreconfigSync-r14 SEQUENCE {
	
	SL-PreconfigSync-r12
	

	      syncOffsetIndicators-r14 SEQUENCE {
	
	
	

	        syncOffsetIndicator1-r14
	Not Present
	Diable synchronization signal transmission
	

	      }
	
	
	

	    }
	
	
	

	    v2x-CommRxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-RxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	1 entry
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-CommResourcePoolV2X-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.5.2.3G.3.4.3-2
	SL-V2X-PreconfigCommPool-r14
	

	  }
	
	
	

	    v2x-CommTxPoolList-r14 SEQUENCE (SIZE (1..maxSL-V2X-TxPoolPreconf-r14)) OF SL-V2X-PreconfigCommPool-r14 {
	
	
	

	      SL-V2X-PreconfigCommPool-r14[1]
	SL-CommResourcePoolV2X-r14-DEFAULT using condition BITMAP_6 and exception listed in Table 6.5.2.3G.3.4.3-2
	
	

	    }
	
	
	

	  syncPriority-r14
	GNSS
	
	

	}
	
	
	


Table 6.5.2.3G.3.4.3-2: SL-CommResourcePoolV2X-r14-DEFAULT

	Derivation Path: 36.331 clause 6.3.8

	Information Element
	Value/remark
	Comment
	Condition

	SL-CommResroucePoolV2X-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sl-Subframe-r14 CHOICE {
	
	
	

	    bs20-r14
	11111111111111111111
	
	BITMAP_6


	  }
	
	
	

	  sizeSubchannel-r14
	n12
	
	BW10

	  numSubchannel-r14
	n1
	
	

	  dataTxParameters-r14 SEQUENCE {
	
	
	

	  p0-r12
	31
	It’s set to the maximum value to disable its effect on transmission power.
	PSSCH+PSCCH TP1 , PSSCH+PSCCH TP2，
PSSCH+PSCCH TP3

	
	-53
	
	PSSCH+PSCCH TP4

	  }
	
	
	

	  syncAllowed-r14 ::=

SEQUENCE {
	
	
	

	    gnss-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to GNSS 
	CC with LCRB >0

	     enb-Sync-r14
	True
	The resource of CC1 can be used if the UE is directly or indirectly synchronized to enb
	CC with LCRB =0

	  }
	
	
	

	}
	
	
	


	Condition
	Explanation

	BW10
	10 MHz channel bandwidth cell environment

	BW20
	20 MHz channel bandwidth cell environment

	PSSCH+PSCCH TPn
	Test point n for PSCCH+PSSCH defined in the section of test  procedure, n = 1,2,3,4


6.5.2.3G.3.5 Test Requirement

Each of the 20 In-band emissions results, derived in Annex E.4.3 shall not exceed the corresponding values in Table 6.5.2.3G.3.5-1.

Table 6.5.2.3G.3.5-1: Test requirements for in-band emissions (allocated component carrier)
	Parameter Description
	Unit
	Limit (Note 1)
	Applicable Frequencies

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

	IQ Image
	dB
	-25+TT
	Image frequencies (Notes 2, 3)

	Carrier leakage
	dBc
	-25+TT
	Output power

 f ≤ 3.0GHz: 3.2dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: 3.5 dBm ±3.5dB
	LO frequency (Notes 4, 5)

	
	
	-20+TT
	Output power

 f ≤ 3.0GHz: -26.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -26.5 dBm ±3.5dB
	

	
	
	-10+TT
	Output power

 f ≤ 3.0GHz: -36.8 dBm ±3.2dB

3.0GHz < f ≤ 4.2GHz: -36.5 dBm ±3.5dB
	

	Note 1:
An in-band emissions combined limit is evaluated in each non-allocated RB. For each such RB, the test 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 not known due to unknown LO frequency. See Note 3 in Table 6.5.2A.3.0-1.

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 not known due to unknown LO frequency. See Note 4 in Table 6.5.2A.3.0-1.

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) of the component carrier with RBs allocated.

Note 8:
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 is the limit specified in Table 6.5.2.1.3-1 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:

[image: image25.wmf]RB
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 is the transmitted power per 180 kHz in allocated RBs, measured in dBm.


The in-band emissions results, measured with the spectral test shall not exceed the corresponding values in Table 6.5.2.3G.3.5-2

Table 6.5.2.3G.3.5-2: Test requirements for in-band emissions (not allocated component carrier)
	Para-meter
	Unit
	Meas BW

Note 1
	Limit
	remark
	Applicable Frequencies

	General
	dB
	BW of 1 RB (180KHz rectangular)
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	The reference value is the average power per allocated RB in the allocated component carrier
	Any RB in the non allocated component carrier.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	IQ Image
	dB
	BW of 1 RB (180KHz rectangular)
	-25+TT
Note 2
	The reference value is the average power per allocated RB in the allocated component carrier
	The frequencies of the
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contiguous non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	Carrier leakage
	dBc
	BW of 1 RB (180KHz rectangular)
	Note 3
	The reference value is the total power of the allocated RBs in the allocated component carrier
	The frequencies of the up to 2 non-allocated RBs are unknown.

The frequency raster of the RBs is derived when this component carrier is allocated with RBs

	
	
	
	-25+TT
	Output power > 0 dBm
	
	

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

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

	Note1:
Resolution BWs smaller than the measurement BW may be integrated to achieve the measurement bandwidth.

Note 2:
Exceptions to the general limit are allowed for up to
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 +1 RBs within a contiguous width of 
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 +1 non-allocated RBs.

Note 3:
Exceptions to the general limit are allowed for up to two contiguous non-allocated RBs.

Note 4:
Note s1, 6, 7, 8, 9, 10 from Table 6.5.2A.3.0-1 apply for Table 6.5.2A.3.0-2 as well.

Note 5:
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 for measured non-allocated RB in the non allocated component carrier may take non-integer values when the carrier spacing between the CCs is not a multiple of RB.
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