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<< Unchanged sections omitted >>
[bookmark: _Toc27571788][bookmark: _Toc60671331]6.2.21	TDD Contention Based Random Access on Non-anchor Carrier Test for UE category NB1 UEs In-band mode in Enhanced Coverage
[bookmark: _Toc27571789][bookmark: _Toc60671332]6.2.21.1	Test purpose
To verify whether the behaviour 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. This test will verify the requirements in TS 36.133 Clause 6.6.2, Clause 6.6.3 and Clause 7.20.2 in an AWGN model.
[bookmark: _Toc27571790][bookmark: _Toc60671333]6.2.21.2	Test applicability
This test applies to all types of E-UTRA TDD UE release 15 and forward of UE Category NB1 and NB2.
[bookmark: _Toc60671352]6.2.21.3	Minimum conformance requirements
Same minimum conformance requirements as defined in 6.2.17.3.
[bookmark: _Toc27571783][bookmark: _Toc60671326]6.2.21.4	Test description
[bookmark: _Toc27571784][bookmark: _Toc60671327]6.2.21.4.1	Initial conditions
Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 8.1.1.
Frequencies to be tested: According to Annex E table E-4 and TS 36.508 [7] clauses 8.1.3 and 8.1.4.2.
Channel Bandwidth to be tested: As specified in Table 6.2.21.5-1 and 6.2.21.5-2.
1.	Connect the SS and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A Figure A.52a using only main Tx/Rx antenna and without fading.
2.	Propagation conditions are set according to Annex B clause B.0.
3.	There are one NB-IoT cell and one LTE cell specified in the test. Ncell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test. In Ncell 1 one anchor carrier and one non-anchor carrier are configured.
[bookmark: _Toc27571794][bookmark: _Toc60671337]6.2.21.4.2	Test procedure
Same test procedure as in clause 6.2.18.4.2.
[bookmark: _Toc27571795][bookmark: _Toc60671338]6.2.21.4.3	Message contents
Same message contents as in clause 6.2.18.4.3.
[bookmark: _Toc27571796][bookmark: _Toc60671339]6.2.21.5	Test requirement
Tables 6.2.21.5-1 and 6.2.21.5-2 define the primary level settings for TDD contention based random access test. Table 6.2.21.5-3 defines the NPRACH configuration parameters. Tables 6.2.21.5-4 and 6.2.21.5-5 define the absolute and relative power control requirements including test tolerances. Table 6.2.21.5-6 defines the uplink timing error limit including test tolerances.
Table 6.2.21.5-1: nCell specific test parameters for TDD contention based random access on non-anchor 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
	-
	eCell1 BWchannel 10MHz: 30
	

	NPDSCH parameters Note 2
	
	R.15 NB-TDD
	Specified in section A.3.1.5.7

	NPDCCH parameters Note 2
	
	R.27 NB-TDD
	Specified in section 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
	

	

	dBm/15 kHz
	Specified in Table A.6.2.21.1-2
	

	

	dB
	-12.5
	

	
 Note 3
	dB
	-12.5
	

	NRSRP Note 3
	dBm/15 kHz
	-110.5
	

	Io Note 3
	dBm/180 KHz
	-86.97
	

	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 6.2.21.5-2: eCell specific test parameters for TDD contention based random access on non-anchor 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 TDD

	PBCH_RA
	dB
	-3

	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
	

	

	dBm/15 kHz
	-98

	

	dB
	3

	Propagation Condition 
	-
	AWGN

	Antenna Configuration
	-
	2x1

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



Table 6.2.21.5-3: NPRACH-Configuration parameters for TDD contention based random access on non-anchor test for UE category NB1 In-Band mode in Enhanced Coverage
	Field
	Value
	Comment

	Parameters not per NPRACH resource

	RSRP-ThresholdsNPRACH-InfoList
	{35, 56}
	Corresponding to {-116, -101} dBm as defined in Section 9.1.22.9

	nprach-PreambleFormat
	fmt-0
	See TS 36.211 section 10.1.6

	nrs-Power
	-5 dBm/15 kHz

	As defined in clause 6.7.3 in TS 36.331.

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

	
Configured UE transmitted power ()
	23 dBm for power class 3,
20 dBm for power class 5,
14 dBm for power class 6
	As defined in clause 6.2.5F in TS 36.101

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax-CE
	n6
	

	Parameters per NPRACH Resource

	NPRACH Resource
	Level 0
	Level 1
	Level 2
	

	nprach-Periodicity
	ms80
	ms640
	ms5120
	

	nprach-StartTime
	ms10
	ms80
	ms640
	

	nprach-SubcarrierOffset
	n0
	n0
	n0
	

	nprach-NumSubcarriers
	n12
	n12
	n12
	

	nprach-SubcarrierMSG3-RangeStart
	zero
	zero
	zero
	

	maxNumPreambleAttemptCE
	n3
	n6
	n10
	

	numRepetitionsPerPreambleAttempt
	n2
	n8
	n64
	

	npdcch-NumRepetitions-RA
	r4
	r16
	r128
	

	npdcch-StartSF-CSS-RA
	v4
	v4
	v4
	

	npdcch-Offset-RA
	zero
	zero
	Zero
	

	nprach-NumCBRA-StartSubcarriers
	n8
	n8
	n8
	

	ra-ResponseWindowSize (per NPRACH Resource)
	pp2
	pp2
	pp2
	

	mac-ContentionResolutionTimer (per NPRACH Resource)
	pp8
	pp8
	pp8
	

	Note 1:	See Clause 6.7.3 in TS 36.331 [2] for further information on the parameters in this table.



Test 1: Correct behaviour when receiving random access response reception
-	The power of the first preambles shall be 23 dBm for power class 3, 20 dBm for power class 5 and 14 dBm for power class 6 to within the accuracy specified in Table 6.2.21.5-4.
-	The relative power for preamble ramping step shall be 2 dB to within the accuracy specified in Table 6.2.21.5-5.
-	The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Table 6.2.21.5-6.
Test 2: Correct behaviour when not receiving random access response reception-	
-	The power of the first preambles shall be 23 dBm for power class 3, 20 dBm for power class 5 and 14 dBm for power class 6 to within the accuracy specified in Table 6.2.21.5-4.
-	The relative power for preamble ramping step shall be 2 dB to within the accuracy specified in Table 6.2.21.5-5.
-	The transmit timing of all NPRACH transmissions shall be within the accuracy specified in Table 6.2.21.5-6.
Test 3: Correct behaviour when receiving a NACK on msg3
-	The UE shall re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ retransmission is reached.
Test 4: Correct behaviour when receiving an incorrect message over Temporary C-RNTI
-	The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the back off 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.
Test 5: Correct behaviour when receiving a correct message over Temporary C-RNTI
-	The UE shall send ACK if the contention resolution is successful.
Test 6: Correct behaviour when contention resolution timer expires
-	The UE shall re-select a preamble and transmit with the calculated NPRACH transmission power when the back off time expires if the contention resolution timer expires.
Correct behaviour when UE selects NPRACH resources
-	The rate of correct coverage enhancement level 0 selection events “CE selection” observed during repeated tests shall be at least 90% with a confidence level of 95%.
Decide the test pass, if all the power, relative power and timing measurements pass and the CE selection events pass, otherwise fail the UE.
Table 6.2.21.5-4: Absolute power tolerance for TDD contention based random access test for UE category NB1
	Conditions
	Tolerance

	Normal
	±14.3 dB

	Extreme
	±17.3 dB



Table 6.2.21.5-5: Relative power tolerance for TDD contention based random access test for UE category NB1
	Power step P 
 [dB]
	NPRACH [dB]

	ΔP = 0
	±2.2

	ΔP = 2
	±2.7

	ΔP = 4
	±4.2

	ΔP = 6
	±4.7

	NOTE:	For extreme conditions an additional ± 2.0 dB relaxation is allowed.



Table 6.2.21.5-6: Test requirements for Te Timing Error Limit for TDD contention based random access test for UE category NB1
	Downlink Bandwidth (MHz)
	Te_

	0.18
	83*TS

	Note 1:	TS is the basic timing unit defined in TS 36.211


<< End of changes >>
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