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6.2.3
E-UTRAN TDD – Contention Based Random Access Test

Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· The Test tolerances applicable to this test are undefined

6.2.3.1
Test purpose

To verify that the UE behaviour of the random access procedure is according to the E-UTRAN TDD contention based random access requirements in an AWGN channel model and that the PRACH power settings and timing are within the specified limits.

6.2.3.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 8 and forward.

6.2.3.3
Minimum conformance requirements

The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is as defined in TS 36.213 [8] clause 6 and the control of the RACH transmission is as defined in TS 36.321 [11] clause 5.1. 

The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula as defined in TS 36.213 [8] clause 6.1 and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as defined in table 6.3.5.1.1-1 of TS 36.101 [2] clause 6.3.5.1.1. The relative power applied to additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of TS 36.101 [2] clause 6.3.5.2.1.

The UE shall indicate a Random Access problem to upper layers if the maximum number of preambles transmission counter has been reached.

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 PRACH 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.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the TTI window [RA_WINDOW_BEGIN-RA_WINDOW_END].

The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

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

The UE shall re-select a preamble and transmit with the calculated PRACH 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.

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

The normative reference for this requirement is TS 36.133 [4] clause 6.2.2.1 and A.6.2.3.

6.2.3.4
Test description

6.2.3.4.1
Initial conditions

Test Environment: Normal, TL/VL, TL/VH, TH/VL, TH/VH; as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: According to Annex E table E-1 and TS 36.508 [7] clauses 4.4.2 and 4.3.1.1.

Channel Bandwidth to be tested: 10 MHz as defined in TS 36.508 [7] clause 4.3.1.1.
1. Connect the SS (node B emulator) and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.18.

2. Propagation conditions are set according to Annex B clause B. 0.

3. There is one E-UTRA TDD carrier and one cell specified in the test. Cell 1 is the cell used for registration with the power level set according to Annex C.0 and C.1 for this test.

6.2.3.4.2
Test procedure

The test consists of a single cell. The UE has a downlink PDSCH allocated centered on the center sub-carrier. The E-UTRAN shall not explicitly signal a Random Access Preamble ID to the UE.
1. Ensure the UE is in State 2A according to TS 36.508 [7] clause 4.5.2A.

2. Set the parameters according to Tables 6.2.3.5-1 and 6.2.3.5-2 as appropriate. Propagation conditions are set according to Annex B clause B.1.1. 

3. The UE set up a connection with SS,and the random access procedure used in the connection setup is used in the test.
4. Test 1: Correct behaviour when receiving random access response reception
4.1 In Test 1, the UE shall send the preamble to the SS. In response to the first 4 preambles, the SS shall transmit a random access response not corresponding to the transmitted random access preamble. 

4.2 The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power when the backoff time expires if all received random access response contain random access preamble identifiers that do not match the transmitted random access preamble.

4.3 The SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after 5 preambles have been received by the SS. 

4.4The UE shall consider this random access response reception successful and and transmit the msg3.

4.5 Measure the power of the first preamble and it shall not exceed the values specified in clause table 6.2.3.5-3. Measure the relative power applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in table 6.2.3.5-4.
 Test 2: Correct behaviour when not receiving random access response reception
5.1 Repeat step 1-3.

5.2 In Test 2, the UE shall send the preamble to the SS. The SS shall not respond to the first 4 preamble. 

5.3 The UE shall consider the random access response reception not successful then re-transmit the preamble with the calculated PRACH transmission power when the backoff time expires if no random access response is received within the TTI window size of 10 sub-frames.

5.4 The SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after 5 preambles have been received by the SS. 

5.5 The UE shall consider this random access response reception successful and transmit the msg3.

5.6 Measure the power of the first preamble and it shall not exceed the values specified in table 6.2.3.5-3. Measure the relative power applied to additional preambles (last 4 preambles) and it shall not exceed the values specified in table 6.2.3.5-4.
6. Test 3: Correct behaviour when receiving a NACK on msg3
6.1. Repeat step 1-3.

6.2 In Test 3, the UE shall send the preamble to the SS. The SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after the first preambles have been received by the SS.

6.3 The UE shall consider this random access response reception successful and transmit the msg3.

6.4 The SS shall send NACK all UE msg3 following a successful random access response.

6.5 The UE shall consider this contention resolution not successful then re-transmit the msg3 upon the reception of a NACK on msg3 until the maximum number of HARQ retransmission is reached.  
7. Test 4: Correct behaviour when receiving an incorrect message over Temporary C-RNTI
7.1 Repeat step 1-3.

7.2 In Test 4, the UE shall send the preamble to the SS. The SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after first preambles have been received by the SS.

7.3 The UE shall consider this random access response reception successful and transmit the msg3.

7.4 The SS 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.

7.5 The UE shall consider the contention resolution not successful then re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires.
8. Test 5: Correct behaviour when receiving a correct message over Temporary C-RNTI
8.1 Repeat step 1-3

8.2 In Test 5, the SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after the first preambles have been received by the SS.

8.3 The UE shall consider this random access response reception successful and transmit the msg3.

8.4 The SS 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.

8.5 The UE shall send ACK and consider the contention resolution successful and the random access procedure successfully completed.
9. Test 6: Correct behaviour when contention resolution timer expires
9.1 Repeat step 1-3.

9.2 In Test 6, the UE shall send the preamble to the SS. The SS shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access after the first  preambles have been received by the SS.

9.3 The UE shall consider this random access response reception successful and transmit the msg3.

9.4 The SS shall not send a response to a msg3 and allow the contention resolution timer to expire.

9.5 The UE shall consider the contention resolution not successful then re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires.

6.2.3.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions: 

Table 6.2.3.4.3-1: Common Exception messages for E-UTRAN TDD –Contention Based Random Access test requirement
	 Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	Table H.3.2-1




Table 6.2.3.4.3-2: SystemInformationBlockType1: E-UTRAN TDD – Contention Based Random Access test requirement
	Derivation Path: TS 36.508 [7] clause  4.4.3.2, Table 4.4.3.2-3 SystemInformationBlockType1

	Information Element
	Value/remark
	Comment
	Condition

	SystemInformationBlockType1 ::= SEQUENCE {
	
	
	

	  p-Max
	23 (dBm)
	 
	


Table 6.2.3.4.3-3: RACH-ConfigCommon-DEFAULT: E-UTRAN TDD – Contention Based Random Access test requirement
	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-5 PDSCH-ConfigCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	RACH-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	  preambleInfo SEQUENCE {
	
	
	

	    numberOfRA-Preambles
	n52
	
	

	    preamblesGroupAConfig SEQUENCE {}
	Not present
	
	

	  }
	
	
	

	  powerRampingParameters SEQUENCE {
	
	
	

	    powerRampingStep
	dB2
	
	

	    preambleInitialReceivedTargetPower
	dBm-120
	
	

	  }
	
	
	


Table 6.2.3.4.3-4: PDSCH-ConfigCommon-DEFAULT: Additional E-UTRAN TDD – Contention Based Random Access test requirement

	Derivation Path: TS 36.508 [7] clause  4.6.3, Table 4.6.3-12 RACH-ConfigCommon-DEFAULT

	Information Element
	Value/remark
	Comment
	Condition

	PDSCH-ConfigCommon-DEFAULT ::= SEQUENCE {
	
	
	

	  referenceSignalPower
	-5 (dBm)
	
	1TX


6.2.3.5
Test requirement

Tables 6.2.3.5-1 and 6.2.3.5-2 define the primary level settings including test tolerances for E-UTRAN TDD – contention based random access test. 

Table 6.2.3.5-1: Cell Specific Test requirement Parameters for E-UTRAN TDD – Contention Based Random Access test 
	Parameter
	Unit
	Value
	Comments

	E-UTRA RF Channel Number
	
	1
	

	BWchannel
	MHz
	10
	

	OCNG Pattern 
	
	OP.1 TDD
	As defined in D.2.1.

	PDSCH parameters
	
	DL Reference Measurement Channel R.0 TDD
	As defined in A.1.2.

	PCFICH/PDCCH/PHICH parameters 
	
	DL Reference Measurement Channel R.6 TDD
	As defined in A.2.2.

	Special subframe configuration
	-
	6
	As specified in table 4.2-1 in 3GPP TS 36.211[9].

	Uplink-downlink configuration
	-
	1
	As specified in table 4.2-2 in 3GPP TS 36.211[9].

	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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	dB
	3 + TT
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	dBm/15 KHz
	-98
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	dB
	3 + TT
	

	Io Note 2
	dBm/9 MHz
	-65.5 + TT
	

	RSRP Note 3
	dBm/15 KHz
	-95 + TT
	

	referenceSignalPower 
	dBm/15 KHz
	-5
	As defined in clause 6.3.2 in 3GPP TS 36.331 [5].

	Configured UE transmitted power (
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P

)
	dBm
	23
	As defined in clause 6.2.5 in 3GPP TS 36.101 [2].



	PRACH Configuration Index 
	-
	53
	As defined in table 5.7.1-3 in 3GPP TS 36.211 [9].

	Backoff Parameter Index
	-
	2
	As defined in table 7.2-1 in 3GPP TS 36.321 [11].

	Propagation Condition 
	-
	AWGN
	

	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.

Note 2: Io level has been derived from other parameters for information purpose. It is not a settable parameter.

Note 3: RSRP level has been derived from other parameters for information purposes. It is not a settable parameter.


Table 6.2.3.5-2: RACH-Configuration parameters for E-UTRAN TDD – Contention Based Random Access test 

	Field
	Value
	Comment

	numberOfRA-Preambles
	n52
	

	sizeOfRA-PreamblesGroupA
	n52
	No group B.

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	ra-ResponseWindowSize
	sf10
	10 sub-frames

	mac-ContentionResolutionTimer
	sf48
	48 sub-frames

	maxHARQ-Msg3Tx
	4
	

	Note: For further information see Section 6.3.2 in 3GPP TS 36.331[5].


The contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in the downlink.
Test 1: Correct behaviour when receiving random access response reception
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.1 for the correct behaviour when receiving random access response reception in Test 1, the System Simulator shall transmit a random access response containing a random access preamble identifier corresponding to the transmitted random access preamble after 5 preambles have been received by the System Simulator. In response to the first 4 preambles, 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 PRACH 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 TS 36.133 [4] clause 6.2.2. The power of the first preamble shall be -30 dBm with an accuracy specified in TS 36.101 [2] clause 6.3.5.1.1. The accuracy is as defined in table 6.3.5.1.1-1 of TS 36.101 [2] clause 6.3.5.1.1 and as shown in table 6.2.3.5-3. The relative power applied to additional preambles shall have an accuracy specified in TS 36.101 [2] clause 6.3.5.2.1. The relative power for preamble ramping step is 2 dB as defined in table 6.2.3.5-2. The accuracy is as defined in table 6.3.5.2.1-1 of TS 36.101 [2] clause 6.3.5.2.1 and as shown in table 6.2.3.5-4.
The transmit timing of all PRACH transmissions shall be within the accuracy specified in TS 36.133 [4] clause 7.1.2.

Test 2: Correct behaviour when not receiving random access response reception
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.2 for the correct behaviour when not receiving random access response reception in Test 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 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no random access response is received within the TTI window [RA_WINDOW_BEGIN – RA_WINDOW_END].

In addition, the power applied to all preambles shall be in accordance with what is specified in TS 36.133 [4] clause 6.2.2. The power of the first preamble shall be -30 dBm with an accuracy specified in TS 36.101 [2] clause 6.3.5.1.1. The accuracy is as defined in table 6.3.5.1.1-1 of TS 36.101 [2] clause 6.3.5.1.1 and as shown in table 6.2.3.5-3. The relative power applied to additional preambles shall have an accuracy specified in TS 36.101 [2] clause 6.3.5.2.1. The relative power for preamble ramping step is 2 dB as defined in table 6.2.3.5-2. The accuracy is as defined in table 6.3.5.2.1-1 of TS 36.101 [2] clause 6.3.5.2.1 and as shown in table 6.2.3.5-4.
The transmit timing of all PRACH transmissions shall be within the accuracy specified in TS 36.133 [4] clause 7.1.2.

Test 3: Correct behaviour when receiving a NACK on msg3
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.3 for the correct behaviour when receiving a NACK on msg3 in Test 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 retransmission is reached.
Test 4: Correct behaviour when receiving an incorrect message over Temporary C-RNTI
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.5 for the correct behaviour when receiving an incorrect message over Temporary C-RNTI in Test 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 PRACH 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.
Test 5: Correct behaviour when receiving a correct message over Temporary C-RNTI
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.5 for the correct behaviour when receiving a correct message over Temporary C-RNTI in Test 5, 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.
Test 6: Correct behaviour when contention resolution timer expires
To test the UE behaviour specified in TS 36.133 [4] clause 6.2.2.1.6 for the correct behaviour when contention resolution timer expires in Test 6, the System Simulator shall not send a response to a msg3.

The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the contention resolution timer expires.
Table 6.2.3.5-3: Absolute power tolerance for E-UTRAN TDD – Contention Based Random Access test 

	Tolerance

	Normal Conditions  
	Extreme Conditions  

	± 9.0 dB
	± 12.0 dB


Table 6.2.3.5-4: Relative power tolerance for E-UTRAN TDD – Contention Based Random Access test 

	power step size (Up or down)
	PRACH



	ΔP [dB]
	 [dB]

	2 ≤ ΔP < 3
	±3.0 + TT



	Note 1: 
For extreme conditions an additional ± 2.0 dB relaxation is allowed for PRACH allocations
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