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1 Introduction
This test case is part of the RAN4 Phase II-B test case scope as agreed in [1]. In this contribution, we provide details on the E-UTRAN TDD random access test case. The test case shall verify the E-UTRAN random access requirements.
2 Summary of Test
Test objective:
The goal of the test is to verify the E-UTRAN random access requirements defined in section 6.2 [2]. There are two test cases for the test. One is for contention based random access. The other is for non-contention based random access.
During the test, the UE should have correct behaviour according to the random access procedure. 

Channel setup:

In the test the transmitted power of all E-UTRA channels used are based on existing E-UTRA test setup in TS 36.133 [2]. 

Received levels:

The geometry factor
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, for the E-UTRAN cell, has been set to be inline with the levels defined in the RAN4 Phase II-A test cases.
OCNG:
The OFDMA channel noise generator (OCNG) is used. Here assuming contention and non-contention based random access are for DL data arrival. Therefore the OCNG pattern is the OP.1 TDD. 
UE parameter values for random access:
The necessary values for contention based random access parameters: numberOfRA-Preambles, sizeOfRA-PreamblesGroupA, ra-ResponseWindowSize, PREAMBLE_TRANS_MAX,PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER, POWER_RAMP_STEP, mac-ContentionResolutionTimer, maxHARQ-Msg3Tx,Pmax, which are defined in TS 36.331 and sent via system information or RRC message, are also defined in table A.6.2.1.1.1-2. In addition, the parameter Backoff Indicator subheader is indicated by MAC.
The necessary values for non-contention based random access parameters: ra-ResponseWindowSize, PREAMBLE_TRANS_MAX, PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER, POWER_RAMP_STEP, Pmax, which are defined in TS 36.331and sent via system information or RRC message, are also defined in table A.6.2.1.1.2-2.
3 Proposed Test Case Structure
A.6.2
Random Access
A.6.2.1
E-UTRAN FDD Case

A.6.2.2
E-UTRAN TDD Case

A.6.2.2.1
Test Purpose and Environment
The purpose of these tests 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. This test will verify the requirements in section 6.3.2.
The test1 is for contention based random access. The test2 is for non-contention based random access.

A.6.2.2.1.1
Test1
The test parameters are given in table A.6.2.1.1.1-1 and table A.6.2.1.1.1-2 below.
Table A.6.2.2.1.1-1: RF Parameters for Contention Based Random Access test
	Parameter
	Unit
	Cell 1

	E-UTRA RF Channel Number
	
	Channel 1

	BWchannel
	MHz
	10

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.0 TDD

	PCFICH/PDCCH/PHICH  Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and in A.3.2.2.2 (OP.2 TDD)  
	
	OP.1 TDD

	PBCH_RA
	dB
	0

	PBCH_ RB
	dB
	

	PSCH_RA
	dB
	

	PSCH_RB
	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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	4
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 Note 2
	dBm/15 KHz
	-98
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	dB
	4

	RSRP Note 3
	dB
	-94

	Propagation Condition 
	
	AWGN

	NOTE 1:
 OCNG shall be used such that the target cell (cell1) 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 
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 to be fulfilled.

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


Table A.6.2.2.1.1-2: UE parameters for Contention Based Random Access test 
	Parameter
	Unit
	Value

	Special subframe configuration(specialSubframePatterns)
	
	6

	Uplink-downlink configuration(subframeAssignment)
	
	1

	PRACH configuration (prach-ConfigurationIndex)
	
	53

	Number of RA-Preamble (numberOfRA-Preambles)
	
	4

	Size of RA-Preambles GroupA (sizeOfRA-PreamblesGroupA)
	
	4

	RA response window size( ra-ResponseWindowSize)
	ms
	       2

	Maximum number of preambles in one preamble ramping cycle
(PREAMBLE_TRANS_MAX)
	
	        10

	Initial preamble received power ( PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER )
	
	-120

	Backoff Indicator subheader(BI)
	
	2

	Power ramping step 

(the power-ramping factor POWER_RAMP_STEP)
	dB
	2

	Maximum number of Message3 HARQ transmissions(maxHARQ-Msg3Tx)
	
	3

	Mac contention resolution timer (mac-ContentionResolutionTimer)
	ms
	       8

	Maximum allowed UL TX power(Pmax)
	dBm
	23


A.6.2.2.1.2
Test2 
The test parameters are given in table A.6.2.2.1.2-1 and table A.6.2.2.1.2-2 below.
Table A.6.2.2.1.2-1: RF Parameters for Non- contention Based Random Access test
	Parameter
	Unit
	Cell 1

	E-UTRA RF Channel Number
	
	Channel 1

	BWchannel
	MHz
	10

	PDSCH Reference measurement channel defined in A.3.1.1.2
	
	R.0 TDD

	PCFICH/PDCCH/PHICH  Reference measurement channel defined in A.3.1.2.2
	
	R.6 TDD

	OCNG Patterns defined in A.3.2.2.1 (OP.1 TDD) and in A.3.2.2.2 (OP.2  TDD)
	
	OP.1 TDD

	PBCH_RA
	dB
	0

	PBCH_ RB
	dB
	

	PSCH_RA
	dB
	

	PSCH_RB
	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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	4
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 Note 2
	dBm/15 KHz
	-98
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	dB
	4

	RSRP Note 3
	dB
	-94

	Propagation Condition 
	
	AWGN

	NOTE 1:
 OCNG shall be used such that the target cell (cell1) 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 
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 to be fulfilled.

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


Table A.6.2.2.1.2-2: UE parameters for Non- contention Based Random Access test 

	Parameter
	Unit
	Value

	Special subframe configuration(specialSubframePatterns)
	
	6

	Uplink-downlink configuration(subframeAssignment)
	
	1

	PRACH configuration (prach-ConfigurationIndex)
	
	53

	RA response window size
( ra-ResponseWindowSize)
	ms
	2

	Maximum number of preambles in one preamble ramping cycle 
(PREAMBLE_TRANS_MAX)
	
	10

	Initial preamble received power
 ( PREAMBLE_ INITIAL_RECEIVED_TARGET_POWER )
	dBm
	-120

	Power ramping step
(the power-ramping factor POWER_RAMP_STEP)
	dB
	2

	Maximum allowed UL TX power(Pmax)
	dBm
	23


A.6.2.2.2
Test Requirements
A.6.2.2.2.1
Test1

6.2.1.2.1.1
Correct behaviour when receiving Random Access Response 

The UE 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 which is 20ms expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
The UE shall calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall be -7.8dBm with a tolerance as specified in section 6.3.5.1.1-1 of TS 36.101 [5]. The relative power applied to additional preambles shall have a tolerance as specified in section 6.3.5.2.1-1 of TS 36.101 [5]. 
6.2.2.2.1.2
  Correct behaviour when not receiving Random Access Response
The UE shall re-select a preamble and transmit when the backoff time which is 20ms expires if no Random Access Response is received within the TTI window which starts at the subframe that contains the end of the preamble transmission plus three subframes and has length 2 subframes.

6.2.2.2.1.3
  Correct behaviour when receiving a NACK on msg3
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.

6.2.2.2.1.4 Correct behaviour when msg3 HARQ transmissions number reaching the maximum allowed number
The UE shall re-select a preamble and transmit when the backoff time which is 20ms expires.
6.2.2.2.1.5 Correct behaviour when receiving msg4
The UE shall send ACK if the Contention Resolution is successful.

The UE shall indicate recovery from a Random Access problem to upper layers if the PREAMBLE_TRANSMISSION_COUNTER is greater than 10 when the Contention Resolution is successful.

The UE shall re-select a preamble and transmit when the backoff time which is 20ms expires if the UE Contention Resolution Identity included in the MAC control element does not match the CCCH SDU transmitted in the uplink message.

6.2.2.2.1.6 Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit when the backoff time expires if notification of a reception of a PDCCH transmission is not received from lower layers until the Contention Resolution Timer expires.
6.2.2.2.1.7 Correct behaviour when reaching maximum number of preamble transmission counter
The UE shall indicate a Random Access problem to upper layers and transmit a preamble.
A.6.2.2.2.2
Test2

6.2.2.2.2.1
Correct behaviour when receiving Random Access Response

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

The UE shall re-transmit the preamble if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
6.2.2.2.2.2
Correct behaviour when not receiving Random Access Response

The UE shall re-transmit the preamble if no Random Access Response is received within the TTI window which starts at the subframe that contains the end of the preamble transmission plus three subframes and has length 2 subframes.
6.2.2.2.2.3
Correct behaviour when reaching maximum number of preamble transmission counter
The UE shall indicate a Random Access problem to upper layers and transmit a preamble.
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