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8.4.3
Random Access
8.4.3.1
Correct behaviour when receiving an ACK
8.4.3.1.1 Definition and applicability

The random access procedure is used when establishing the layer 1 communication between the UE and UTRAN. The random access shall provide a fast access but without disturbing ongoing connections. The random access is specified in section 6 of TS 25.214 and the control of the RACH transmission is specified in section 11.2 of TS 25.321. A random access transmit sequence is described in section 6.7.2 of TS 25.303.
8.4.3.1.2 Minimum Requirements

The UE shall have capability to calculate initial power according to the open loop algorithm and apply this power level at the first preamble and increase the power on additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table 6.3 of TS 25.101 [1]. The relative power applied to additional preambles shall have an accuracy as specified in section 6.5.2.1 of 25.101 [1].
The absolute power applied to the first preamble shall be -30 dBm with an accuracy as specified in section 6.4.1.1 of TS 25.101 [1]. The accuracy is ± 9dB in the case of normal condition or ±12dB in the case of extreme condition.

There are two relative powers, one is the power difference for preamble ramping and another is the power difference between last preamble part and message part. From the test parameter in the Table 8.4.3.1.2, the test requirement of the power difference for all preamble ramping is 3dB(Power offset P0). The accuracy is ±2dB as specified in section 6.5.2.1 of 25.101 [1]. The test requirement of the power difference between 10th preamble PRACH and message part is [3dB]1). The accuracy is [±2dB] as specified in section 6.5.2.1 of 25.101 [1].
Note 1: In order to calculate the power difference between 10th preamble PRACH and message part by using Power offset P p-m in the Table 8.4.3.1.2, the gain factors of PRACH message part are needed. The gain factor d is set to15. The [temporary] gain factor c is set to [15].

The UE shall stop transmitting preambles upon a ACK on the AICH has been received and then transmit a message. The UE shall transmit 10 preambles and 1 message.
The normative reference for this requirements is [2] TS 25.133 subclause 6.3.2 and A.6.2.2.1.
8.4.3.1.3 Test purpose

The purpose of this test is to verify that the behaviour of the random access procedure is according to the requirements and that the PRACH power settings are within specified limits.
8.4.3.1.4 Method of test

8.4.3.1.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see subclauses G.2.1 and G.2.2.
Frequencies to be tested: mid range; see subclause G.2.4.

1)
Connect the SS to the UE antenna connector as shown in Figure A.1 in the case of the PRACH power measurement. And in the case of the function test of the random access procedure, connect the SS to the UE antenna connector as shown in Figure A.8. A spectrum analyzer is set to 0 span mode. 

2)
A call is set up according to the Generic call setup procedure. The test parameters are set up according to Table 8.4.3.1.1, Table 8.4.3.1.2 and Table 8.4.3.1.3. The PRACH procedure within the call setup is used for the test. It is necessary that an ACK on the AICH shall be transmitted after 10 preambles have been received by the SS

See [3] TS 34.108 for details regarding generic call setup procedure.
Table 8.4.3.1.1: RF Parameters for Random Access test

	Parameter
	Unit
	Cell 1

	UTRA RF Channel Number
	
	Channel 1

	CPICH_Ec/Ior
	dB
	-10 

	PCCPCH_Ec/Ior
	dB
	 -12 

	SCH_Ec/Ior
	dB
	  -12 

	Number of other transmitted Acquisition Indicators
	-
	0

	AICH_Ec/Ior
	dB
	-10

	PICH_Ec/Ior
	dB
	 -15 

	OCNS_Ec/Ior when an AI is not transmitted
	dB
	-0.941

	OCNS_Ec/Ior when an AI is transmitted
	dB
	-1.516
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	dBm/3.84 MHz
	-70 

	CPICH_Ec/Io
	dB
	-13

	Propagation Condition 
	
	 AWGN 


The test parameters "System Information Block (SIB) type 5 (ASC #0)" defined in section 6.1 of TS34.108, shall be used in all random access tests2). Crucial parameters for the test requirements are repeated in Table 8.4.3.1.2 and A.8.4.3.1.3 and these overrule the parameters defined in SIB type 5.
Note2: A parameter of AC-to-ASC mapping(AC0-9) in SIB5 of section 6.1 of TS34.108 shall be set to 0 in the case of  all random access tests. The EFACC of  Type A, which is specified in subclass 8.3.2.15 of TS34.108, shall be selected.

Table 8.4.3.1.2: UE parameters for Random Access test

	Parameter
	Unit
	Value

	Access Service Class (ASC#0)
 
‑ Persistence value 
	

0..1
	 

1

	Maximum number of preamble ramping cycles (Mmax). 
	
	2

	Maximum number of preambles in one preamble ramping cycle 
(Preamble Retrans Max)
	
	12

	The backoff time TB01
 NB01min=NB01max
	ms
#TTI

	N/A
10


	Power step when no acquisition indicator is received 
(Power offset P0)
	dB
	3

	Power offset between the last transmitted preamble and the control part of the message (Power offset P p-m)
	dB
	0

	Maximum allowed UL TX power
	dBm
	0


Table 8.4.3.1.3: SS parameters for Random Access test

	Parameter
	Unit
	Value

	Primary CPICH DL TX power 
	dBm
	-8

	UL interference
	dBm
	-102

	SIR in open loop power control (Constant value)
	dB
	0

	AICH Power Offset
	dB
	0


8.4.3.1.4.2 Procedure 

1)
Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 8.4.3.1.1.

2) Measure the first PRACH preamble output power, the each power difference for preamble ramping and the power difference between 10th preamble PRACH and message part of the UE according to Annex B. 

3)
Measure the number of the preamble part and the message part by using a spectrum analyzer.

8.4.3.1.5 Test requirements




The absolute power and the relative power shall meet the requirements in the minimum requirements in subclause 8.4.3.1.2.
The UE shall stop transmitting preambles upon a ACK on the AICH has been received and then transmit a message. The UE shall transmit 10 preambles and 1 message.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
8.4.3.2
Correct behaviour when receiving an NACK
8.4.3.2.1 Definition and applicability

The random access procedure is used when establishing the layer 1 communication between the UE and UTRAN. The random access shall provide a fast access but without disturbing ongoing connections. The random access is specified in section 6 of TS 25.214 and the control of the RACH transmission is specified in section 11.2 of TS 25.321. A random access transmit sequence is described in section 6.7.2 of TS 25.303.
8.4.3.2.2 Minimum Requirements

The UE shall stop transmitting preambles upon a NACK on the AICH has been received and then repeat the ramping procedure when the back off timer TB01 expires.
The UE shall transmit 10 preambles in the first ramping cycle and no transmission shall be done by the UE within 100 ms after the NACK has been transmitted by the SS. Then the UE shall start the second preamble ramping cycle.
The normative reference for this requirements is [2] TS 25.133 subclause 6.3.2 and A.6.2.2.2.
8.4.3.2.3 Test purpose

The purpose of this test is to verify that the behaviour of the random access procedure is according to the requirements.
8.4.3.2.4 Method of test

8.4.3.2.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see subclauses G.2.1 and G.2.2.
Frequencies to be tested: mid range; see subclause G.2.4.
1)
Connect the SS to the UE antenna connector as shown in Figure A.8. A spectrum analyzer is set to 0 span mode. 

2) A call is set up according to the Generic call setup procedure. The test parameters are set up according to Table 8.4.3.1.1, Table 8.4.3.1.2 and Table 8.4.3.1.3. The PRACH procedure within the call setup is used for the test. It is necessary that an NACK on the AICH shall be transmitted after 10 preambles have been received by the SS.

See [3] TS 34.108 for details regarding generic call setup procedure.
8.4.3.2.4.2 Procedure

1) Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 8.4.3.1.1.
2) Measure the number of the preamble part and the time delay between 10th preamble in the first ramping cycle and first preamble in the second ramping cycle by using a spectrum analyzer.

8.4.3.2.5 Test requirements

The UE shall stop transmitting preambles upon a NACK on the AICH has been received and then repeat the ramping procedure when the back off timer TB01 expires. 
The UE shall transmit 10 preambles in the first ramping cycle and no transmission shall be done by the UE within 100 ms after the NACK has been transmitted by the SS. Then the UE shall start the second preamble ramping cycle.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
8.4.3.3
Correct behaviour at Time-out

8.4.3.3.1 Definition and applicability

The random access procedure is used when establishing the layer 1 communication between the UE and UTRAN. The random access shall provide a fast access but without disturbing ongoing connections. The random access is specified in section 6 of TS 25.214 and the control of the RACH transmission is specified in section 11.2 of TS 25.321. A random access transmit sequence is described in section 6.7.2 of TS 25.303.
8.4.3.3.2 Minimum Requirements

The UE shall stop transmit preambles when reaching the maximum number of preambles allowed in a cycle. The UE shall then repeat the ramping procedure until the maximum number of preamble ramping cycles are reached. No ACK/NACK shall be sent by SS during this test.
The UE shall transmit 2 preambles cycles, consisting of 12 preambles in each preamble cycle.
The normative reference for this requirements is [2] TS 25.133 subclause 6.3.2 and A.6.2.2.3.
8.4.3.3.3 Test purpose

The purpose of this test is to verify that the behaviour of the random access procedure is according to the requirements.
8.4.3.3.4 Method of test

8.4.3.3.4.1 Initial conditions
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see subclauses G.2.1 and G.2.2.
Frequencies to be tested: mid range; see subclause G.2.4.
1) Connect the SS to the UE antenna connector as shown in Figure A.8. A spectrum analyzer is set to 0 span mode. 
2) A call is set up according to the Generic call setup procedure. The test parameters are set up according to Table 8.4.3.1.1, Table 8.4.3.1.2 and Table 8.4.3.1.3. The PRACH procedure within the call setup is used for the test. It is necessary that SS shall transmit no AICH.
See [3] TS 34.108 for details regarding generic call setup procedure.
8.4.3.3.4.2 Procedure

1) Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 8.4.3.1.1.
2) Measure the number of the preamble part by using a spectrum analyzer.

8.4.3.3.5 Test requirements

The UE shall stop transmit preambles when reaching the maximum number of preambles allowed in a cycle. The UE shall then repeat the ramping procedure until the maximum number of preamble ramping cycles are reached. No ACK/NACK shall be sent by SS during this test.
The UE shall transmit 2 preambles cycles, consisting of 12 preambles in each preamble cycle.
NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
8.4.3.4
Correct behaviour when reaching maximum transmit power
8.4.3.4.1 Definition and applicability

The random access procedure is used when establishing the layer 1 communication between the UE and UTRAN. The random access shall provide a fast access but without disturbing ongoing connections. The random access is specified in section 6 of TS 25.214 and the control of the RACH transmission is specified in section 11.2 of TS 25.321. A random access transmit sequence is described in section 6.7.2 of TS 25.303.
8.4.3.4.2 Minimum Requirements

The UE shall not exceed the maximum allowed UL TX power configured by the SS. No ACK/NACK shall be sent by SS during this test.

The absolute power of any preambles belonging to the first or second preamble cycle shall not exceed 0 dBm +/-[] dB (or +/- [] dB in extreme conditions).
The normative reference for this requirements is [2] TS 25.133 subclause 6.3.2 and A.6.2.2.4.
8.4.3.4.2.3 Test purpose

The purpose of this test is to verify that the PRACH power settings are within specified limits.
8.4.3.4.4 Method of test

8.4.3.4.4.1 Initial condition
Test environment: normal, TL/VL, TL/VH, TH/VL, TH/VH; see subclauses G.2.1 and G.2.2.
Frequencies to be tested: mid range; see subclause G.2.4.
1) Connect the SS to the UE antenna connector as shown in Figure A.1.

2) A call is set up according to the Generic call setup procedure. The test parameters are set up according to Table 8.4.3.1.1, Table 8.4.3.1.2 and Table 8.4.3.1.3. The PRACH procedure within the call setup is used for the test. It is necessary that SS shall transmit no AICH.
See [3] TS 34.108 for details regarding generic call setup procedure.
8.4.3.4.4.2 Procedure

1) Set the TX output level of the SS to obtain Îor at the UE antenna connector. Îor shall be according to Table 8.4.3.1.1.
2) Measure the all PRACH preamble output power of the UE according to Annex B.
8.4.3.4.5 Test requirements

The UE shall not exceed the maximum allowed UL TX power configured by the SS. No ACK/NACK shall be sent by SS during this test.
The absolute power of any preambles belonging to the first or second preamble cycle shall not exceed 0 dBm +/-[] dB (or +/- [] dB in extreme conditions).

NOTE: 
If the above Test Requirement differs from the Minimum Requirement then the Test Tolerance applied for this test is non-zero. The Test Tolerance for this test is defined in Annex F.2 and the explanation of how the Minimum Requirement has been relaxed by the Test Tolerance is given in Annex F.4.
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