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12.4
Congestion Control Measurement Test for V2X UE



12.4.1
Test Purpose

To verify the V2X UE makes correct reporting of an event according to the congestion control measurement requirements in section 13.6.

The purpose of this test is to verify that the V2X UE makes correct reporting of an event. This test will verify the congestion control measurement requirements in section 13.6.

12.4.2
Test applicability

This test applies to all types of UE that support V2X Communication and Band 47 and Channel Busy Ratio measurement and reporting.

12.4.3
Minimum conformance requirements

The UE shall be capable of estimating the channel busy ratio for one or more transmission pools indicated by higher layers TS 36.331 [5], based on S-RSSI measurements provided by the physical layer.

When no sidelink transmissions occur, the UE physical layer shall perform a single-shot S-RSSI measurement for each sub-channel included in all the subframes configured as transmission pools.

The S-RSSI measurement performed according to this section shall meet the S-RSSI measurement accuracy requirements defined in TS 36.133 [4] Section 9.10.4 & Table 12.4.3.1-1

Table 12.4.3.1-1: Intra-frequency S-RSSI absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	

	
	
	E-UTRA V2X operating band groups Note 4
	Minimum Io
	Maximum Io

	dB
	dB
	
	dBm/15kHz Note 3
	dBm/BWChannel

	(2.5
	(5.5
	TDD_G
	-118
	-50

	(4.5
	(7.5
	Note 2
	Note 2
	Note 2

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The same bands and the same Io conditions for each band apply for this requirement as for the corresponding highest accuracy requirement.

NOTE 3:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 4:
E-UTRA V2X operating band groups are as defined in Section 3.5.


The UE shall perform channel busy ratio (CBR) measurement based on S-RSSI measurements as described in TS 36.214 [12].

The normative reference for this requirement is TS 36.133 [4] clause 13.6 and A.12.4
12.4.4
Test description

12.4.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to TS 36.508 [7] clauses 4.4.2 and 4.3.1.
Channel Bandwidth to be tested: 10 MHz as defined in Table 12.1.2.4.1-1.

1.
Connect the SS and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.92b.

2.
The parameter settings for the V2X sidelink transmission over PC5 are pre-configured according to TS 36.508 [7] subclause 4.10.1. Message content exceptions are defined in sub-clause 12.4.4.3.

3.
Void

4.
The V2X reference measurement channel is set according to Table 12.4.4.1-1.

5.
Propagation conditions are set according to Annex B.0
6.
There are one active cell (PCell) and 4 active SyncRef UEs in this test. Cell 1 is the cell used for connection setup with the power level set according to Annex C.0 and C.1 for this test.
7.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2C. In addition to the default system information messages, SystemInformationBlockType21 is broadcasted according to TS 36.508 [7] Table 4.4.3.3-19.
Table 12.4.4.1-1: General test parameters for Congestion Control Measurement Test for V2X UE

	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	TDD carrier in Band 47

	Channel Bandwidth (BWchannel)
	MHz
	10
	

	V2X sidelink communication configuration
	
	As specified in Table TS 36.133 [4] A.3.24.2-2

(Configuration #2) 
	IE values unless specified otherwise in this test.

	sl-Subframe-r14 included in SL-configV2X-TxPoolList
	
	11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111
	Indicates the bitmap of the TX resource pool, which is defined by repeating the bitmap within a SFN cycle (see TS 36.213 [8])

	numSubchannel-r14 included in SL-configV2X-TxPoolList
	
	1
	ENUMERATED {n1}

	threshS-RSSI-CBR
	
	21
	Corresponding -70dBm as defined in Section 6.3.8 in TS36.331 [5]

	Number of Active Sidelink UEs every 100ms
	
	4
	Active Sidelink UE i, where i = 0, 1, 2, 3

	Active Sidelink UEs
	V2X sidelink Communication configuration
	
	As specified in Table TS 36.133 [4] A.3.24.2-2

(Configuration #2)
	IE values unless specified otherwise in this test.

	
	sl-Subframe-r14 included in SL-configV2X-TxPoolList
	
	10000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000
	Indicates the bitmap of the TX resource pool, which is defined by repeating the bitmap within a SFN cycle (see TS 36.213 [8])

	
	numSubchannel-r14 included in SL-configV2X-TxPoolList
	
	1
	ENUMERATED {n1}

	
	sl-OffsetIndicator-r14
	
	i
	For Active Sidelink UE i, where i = 0, 1, 2, 3

	Timing offset between V2X UE and Active Sidelink UEs
	(s
	3
	Synchronous

	v1-Threshold
	
	2
	Corresponding 0.02 as defined in Section 6.3.8 in TS36.331 [5]

	Hysteresis
	
	0
	

	Time To Trigger
	s
	0
	

	Filter coefficient
	
	0
	L3 filtering is not used

	T1
	s
	5
	

	T2
	s
	5
	



	
	
	

	
	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	

	
	

	

	
	
	

	

	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	

	








12.4.4.2
Test procedure

There are 4 active sidelink UEs in this test. The test system shall emulate the active sidelink UE to transmit PSCCH/PSSCH every 100ms. The test consists of two successive time periods, with time duration of T1, and T2 respectively. During T1, all of active sidelink UEs are powered off. During T2, all of active sidelink UEs are powered on and transmit PSCCH/PSSCH every 100ms.


1.
Set the parameters according to T1 in Table 12.4.5-1 and 12.4.5-2. Propagation conditions are set according to Annex B clauses B.1
2.
SS shall transmit an RRCConnectionReconfiguration message with Event-V1 configured.

3.
The UE shall transmit RRCConnectionReconfigurationComplete message. T1 starts.
4.
UE shall not send Event V1 triggered measurement report during T1. 
5.
When T1 expires, the SS shall switch the power setting from T1 to T2 as specified in Table 12.4.5-1.

6.
UE shall transmit a MeasurementReport message triggered by Event V1 during T2.

7.
If the UE sends Event V1 triggered measurement report during T1 or UE fails to report the CBR measurement result during T2, then the number of failure tests is increased by one. Or else the number of successful tests is increased by one.
8.
SS shall transmit an RRCConnectionReconfiguration message with Event-V1 removed.

9.
The UE shall transmit RRCConnectionReconfigurationComplete message.
10. Repeat step 1-9 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
12.4.4.3
Message contents

Message contents are according to TS 36.508 [7] subclause 4.6, 4.7.I and 4.10 with the following exceptions:

Table 12.4.4.3-1: SL-V2X-InterFreqUE-Config-r14-DEFAULT for typeTxsync-r14

	Derivation Path: 36.508 Table 4.6.3-20I

	Information Element
	Value/remark
	Comment
	Condition

	SL-V2X-InterFreqUE-Config-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  typeTxSync-r14
	gnss
	ENUMERATED {gnss, enb}
	

	}
	
	
	


Table 12.4.4.3-2: SL-CommResourcePoolV2X-r14-DEFAULT for 
	Derivation Path: 36.508 Table 4.6.3-20C

	Information Element
	Value/remark
	Comment
	Condition

	SL-CommResourcePoolV2X-r14-DEFAULT ::= SEQUENCE {
	
	
	

	  sl-OffsetIndicator-r14
	0
	
	UE under test

	
	i
	
	Active sidelink UE i=0,1,2,3

	  sl-Subframe-r14 CHOICE {
	
	
	

	    BI100-r14
	11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111


	
	

	  }
	
	
	

	  sizeSubchannel-r14
	n50
	
	BW10

	  numSubchannel-r14
	n1
	
	

	  startRB-PSCCH-Pool-r14
	0
	
	

	  threshS-RSSI-CBR-r14
	21
	-70dBm
	

	  restrictResourceReservationPeriod-r14
	1111111111
	
	

	}
	
	
	


Table 12.4.4.3-3: SL-V2X-PreconfigFreqInfo-r14 configuration for PSSCH/PSCCH for TX resource pool

	Derivation Path: 36.508 Table 4.6.3-20K

	Information Element
	Value/remark
	Comment
	Condition

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

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

	    SL-V2X-PreconfigCommPool-r14[1] SEQUENCE {
	SL-V2X-PreconfigCommPool-r14-DEFAULT with following exceptions
	
	

	        Bl100-r14
	11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111

11111111111111111111
	
	

	      }
	
	
	

	    }
	
	
	

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

	    SL-V2X-PreconfigCommPool-r14[1] SEQUENCE {
	SL-V2X-PreconfigCommPool-r14-DEFAULT with following exceptions
	
	

	        Bl100-r14
	10000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000

00000000000000000000
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 12.4.4.3-4: ReportConfigEUTRA-V1
	Derivation Path: 36.508 Table 4.6.6-13

	Information Element
	Value/remark
	Comment
	Condition

	ReportConfigEUTRA-V1 ::= SEQUENCE {
	
	
	

	  triggerType CHOICE {
	
	
	

	    event SEQUENCE {
	
	
	

	      eventId CHOICE {
	
	
	

	        eventV1-r14 SEQUENCE {
	
	
	

	          v1-Threshold-r14
	2
	
	

	        }
	
	
	

	      }
	
	
	

	      hysteresis
	0 (0.00)
	
	

	      timeToTrigger
	ms0
	
	

	    }
	
	
	

	  }
	
	
	

	}
	
	
	


12.4.5
Test requirement

Table 12.4.5-1 and 12.4.5-2 define the primary level settings including test tolerances for Congestion Control Measurement Test for V2X UE.
Table 12.4.5-1: Active sidelink UE specific test parameters for Congestion Control Measurement Test for V2X UE

	Parameter
	Unit
	Active Sidelink UE i (i = 0, 1, 2, 3)

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	PSCCH RMC (defined in A.3.24.3)
	
	CC.1A TDD 

	PSSCH RMC (defined in A.3.24.3)
	
	CD.1A TDD

	
[image: image5.wmf]oc

N

 Note1
	dBm/15 KHz
	-106

	PSCCH 
[image: image6.wmf]oc

s

N

Ê

 
	dB
	4.89
	14.89

	PSSCH 
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N

Ê

 
	dB
	1.89
	11.89

	PSSCH 
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I

Ê

 Note2
	dB
	1.89
	11.89

	PSSCH-RSRP Note 2
	dBm/15 KHz
	-104.11
	-94.11

	S-RSSI1 Note 2 Note3
	dBm/1.08 MHz
	-74.06
	-65.90

	S-RSSI2 Note 2 Note4
	dBm/1.08 MHz
	-78.22
	-78.22

	Io1 Note 2 Note4
	dBm/9MHz
	-74.06
	-65.90

	Io2 Note 2 Note6
	dBm/9MHz
	-78.22
	-78.22

	Propagation Condition 
	-
	AWGN

	Note 1:
Interference from other UEs and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for 
[image: image9.wmf]oc
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 to be fulfilled.

Note 2:
, PSSCH-RSRP, S-RSSI1, S-RSSI2, Io1 and Io2 levels have been derived from other parameters for information purposes. They are not settable parameters themselves.

Note 3:
S-RSSI1 is the S-RSSI level measured on the subframe# 0 - 3 with “SFN mod 10 = 0”.

Note 4:
S-RSSI2 is the S-RSSI level measured on the subframe# 4-9 with “SFN mod 10 = 0” and the subframe# 0-9 with “SFN mod 10 = 1,…, 9”.

Note 5:
Io1 is the Io level measured on the subframe# 0 - 3 with “SFN mod 10 = 0”.

Note 6:
Io2 is the Io level measured on the subframe# 4-9 with “SFN mod 10 = 0” and the subframe# 0-9 with “SFN mod 10 = 1,…, 9”.


Table 12.4.5-2: Cell Test Parameters for Congestion Control Measurement Test for V2X UE
	Parameter
	Unit
	Cell 1

	
	
	T1
	T2

	E-UTRA RF Channel Number
	
	2

	BWchannel
	MHz
	10

	PDCCH/PCFICH/PHICH Reference measurement channel defined in A.3.1.2.1
	
	R.6 FDD

	OCNG Patterns defined in A.3.2.1.2
	
	OP.2 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	
	

	PSS_RA
	
	

	SSS_RA
	
	

	PCFICH_RB
	
	

	PHICH_RA
	
	

	PHICH_RB
	
	

	PDCCH_RA
	
	

	PDCCH_RB
	
	

	PDSCH_RA
	
	

	PDSCH_RB
	
	

	OCNG_RANote 1
	
	

	OCNG_RBNote 1 
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 Note2
	dBm/15 kHz
	-95
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Ê


	dB
	4.5
	4.5

	RSRP Note3
	dBm/15 kHz
	-90.5
	-90.5

	SCH_RP Note 3
	dBm/15 kHz
	-90.5
	-90.5

	Propagation Condition 
	
	

	Note 1:
OCNG shall be used such that cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.

Note 2:
Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for [image: image12.wmf]oc

N

 to be fulfilled.

Note 3:
RSRP and SCH_RP levels have been derived from other parameters for information purposes. They are not settable parameters themselves.


The UE shall not send event V1 triggered measurement reports during T1 and shall send event V1 triggered measurement reports during T2. 

The rate of correct events observed during repeated tests shall be at least 98%.
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