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<< Unchanged sections omitted >>
A.6.2.17
Contention Based Random Access Test for UE category NB1 UEs In-band mode in Enhanced Coverage

A.6.2.17.1
Test Purpose and Environment

The purpose of this test is to verify whether the behavior of the random access procedure of a category NB1 UE in Enhanced Coverage is according to the requirements, whether the NPRACH power settings and timing are within specified limits, and whether the UE determines properly the enhanced coverage level based on the NRSRP measurement and the configured criterion in NRSRP-ThresholdsPrach [2].  This test will verify the requirements in Clause 6.6.2, Clause 6.6.3 and Clause 7.20.2 in an AWGN model.
For this test a single NB-IoT cell and a single LTE cell are used. The test parameters are given in tables A.6.2.17.1-1, A.6.2.17.1-2, A.6.2.17.1-3 and A.6.2.17.1-4.
Table A.6.2.17.1-1: nCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Parameter
	Unit
	Value
	Comments

	NB-IOT operational mode
	
	In-band
	

	BWchannel
	kHz
	200
	

	PRB location within eCell
	-
	30
	

	NPDSCH parameters Note 2
	
	R.15 HD-FDD
	As defined in A.3.1.5.1

	NPDCCH parameters Note 2
	
	R.27 HD-FDD
	As defined in A.3.1.6.1

	NPBCH_RA
	dB
	-3
	

	NPBCH_RB
	dB
	
	

	NPSS_RA
	dB
	
	

	NSSS_RA
	dB
	
	

	NPDCCH_RA
	dB
	
	

	NPDCCH_RB
	dB
	
	

	NPDSCH_RA
	dB
	
	

	NPDSCH_RB
	dB
	
	

	NOCNG_RA Note 1
	dB
	
	

	NOCNG_RB Note 1 
	dB
	
	

	DRX
	
	OFF
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	dBm/15 KHz
	Specified in Table A.6.2.17.1-2
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	dB
	-12
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 Note 3
	dB
	-12
	

	RSRP Note 3
	dBm/15 KHz
	-110
	

	Io Note 3
	dBm/9 MHz
	-70
	

	Propagation Condition 
	-
	AWGN
	

	Antenna Configuration
	
	2x1
	

	Note 1:
NOCNG shall be used such that the cell is fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols. The OCNG pattern is chosen during the test according to the presence of a DL reference measurement channel.

Note 2:
The NPDSCH and NPDCCH reference measurement channels are used in the test only when a downlink transmission dedicated to the UE under test is required.

Note 3:
Es/Iot, NRSRP and Io level has been derived from other parameters for information purpose. They are not settable parameters themselves.


Table A.6.2.17.1-2: eCell specific test parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Parameter
	Unit
	Value

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	NOCNG Pattern Note 1 
	-
	NOP.1 FDD

	PBCH_RA
	dB
	0

	PBCH_RB
	dB
	

	PSS_RA
	dB
	

	SSS_RA
	dB
	

	PCFICH_RB
	dB
	

	PHICH_RA
	dB
	

	PHICH_RB
	dB
	

	PDCCH_RA
	dB
	

	PDCCH_RB
	dB
	

	PDSCH_RA
	dB
	

	PDSCH_RB
	dB
	

	OCNG_RA Note 1
	dB
	

	OCNG_RB Note 1 
	dB
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	dBm/15 KHz
	-98
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	dB
	3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	1x1

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


Table A.6.2.17.1-3: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per CE Levels

	powerRampingStep
	[dB2]
	

	preambleInitialReceivedTargetPower
	[dBm-120]
	

	preambleTransMax-CE
	[n6]
	

	maxHARQ-Msg3Tx
	[8]
	

	rar-HoppingConfig
	Off
	

	Parameters per CE Levels

	CE Level
	Level 0
	Level 1
	Level 2
	

	ra-ResponseWindowSize (per CE)
	[pp2]
	sf80
	sf180
	

	mac-ContentionResolutionTimer (per CE)
	[pp2]
	sf120
	sf200
	

	PreambleMappingInfo 

{firstPreamble, lastPreamble}
	[{0, 9}]
	[{10,19}]
	[{20,29}]
	

	Note: For further information see Clause [6.3.2] in TS 36.331.


Table A.6.2.17.1-4: NPRACH-Configuration parameters for HD-FDD contention based random access test for UE category NB1 In-Band mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	[{24, 38}]
	Corresponding to [{-116, -102}] dBm as defined in Section [9.1.21.5 ]         

	nprach-CP-Length
	us266dot7
	

	referenceSignalPower
	-5 dBm/15 KHz


	As defined in clause 6.3.2 in TS 36.331.

	maxHARQ-Msg3Tx
	[8]
	As defined in table [5.7.1-2] in TS 36.211

	Backoff Parameter Index
	[2]
	As defined in table 7.2-1 in TS 36.321

	Configured UE transmitted power (
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)
	23 dBm
	As defined in clause [6.2.5] in TS 36.101

	Parameters per NPRACH Resource

	CE Level
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms40
	ms240
	ms1280
	

	nprach-StartTime
	ms8
	ms64
	ms512
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart empt
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	[n3]
	[n6]
	[n10]
	

	numRepetitionsPerPreambleAttempt
	[n2]
	[n8]
	[n64]
	

	npdcch-NumRepetitions-RA
	[r2]
	[r16]
	[r128]
	

	npdcch-StartSF-CSS-RA
	[v1dot5]
	[v1dot5]
	[v1dot5]
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	[n8]
	[n20]
	[n40]
	

	Note 1: See Clause [6.3.2] in TS 36.331 for further information on the parameters in this table.


A.6.2.17.2
Test Requirements

Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.

A.6.2.17.2.1
Random Access Response Reception

To test the UE behavior specified in Subclause 6.6.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts (the preamble may be transmitted multiple times in each attempt) have been received by the System Simulator. In response to the first [4] preamble transmission attempts, the System Simulator shall transmit a Random Access Response not corresponding to the transmitted Random Access Preamble.

The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.

The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.

In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.6.2. The power of the first preamble shall be -30 dBm. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].

The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.20.2.

A.6.2.17.2.2
No Random Access Response Reception

To test the UE behavior specified in subclause 6.6.2.2, the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after [5] preamble transmission attempts have been received by the System Simulator. The System Simulator shall not respond to the first [4] preamble transmission attempts.

The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window.

In addition, the power applied to all preambles shall be in accordance with what is specified in Subclause 6.2.2. The power of the first preamble shall be -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5F.2 of TS 36.101 [5].

The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.17.2.3
Receiving a NACK on msg3

To test the UE behavior specified in subclause 6.6.2.3, the System Simulator shall NACK all UE msg3 following a successful Random Access Response.

The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ re-transmissions is reached.

A.6.2.17.2.4
Reception of an Incorrect Message over Temporary C-RNTI

To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element not matching the CCCH SDU transmitted in msg3 uplink message.

The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.

A.6.2.17.2.5
Reception of a Correct Message over Temporary C-RNTI

To test the UE behavior specified in Subclause 6.6.2.4, the System Simulator shall send a message addressed to the temporary C-RNTI with a UE Contention Resolution Identity included in the MAC control element matching the CCCH SDU transmitted in the msg3 uplink message.

The UE shall send ACK if the Contention Resolution is successful.

A.6.2.17.2.6
Contention Resolution Timer expiry

To test the UE behavior specified in Subclause 6.6.2.5, the System Simulator shall not send a response to a msg3.

The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.

A.6.2.17.2.7
NPRACH Resource Selection

The UE shall select NPRACH resources and transmits or re- transmits NPRACH preambles using the NPRACH resources and NPRACH configuration corresponding to the coverage enhancement level 1.

Note: The NPRACH Resource Selection requirement is already assumed for testing the other NPRACH requirements.
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