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1. Introduction

This test case is part of the RAN4 Phase II-B test case scope.

In this contribution we provide the E-UTRAN FDD Random Access test cases in an additive white Gaussian noise (AWGN) channel model for both Contention and Non-Contention Based Random Access. 

These test cases shall verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. These tests will verify the requirements in Section 6.2.2 and Section 7.1.2 in [1]. 
2. Summary of Tests
The goal of these tests is to verify the UE behavior when transmitting on PRACH. This document includes tests for both Contention and Non-Contention Based Random Access. 

There is one cell used in the tests. In the case of Contention Based Random Access the E-UTRAN shall not explicitly signal a Random Access Preamble ID to the UE, whereas for non-Contention Based Random Access the E-UTRAN shall signal a preamble ID. 
The proposed test cases are described in Section 4. The proposed test cases are to be included in [1]. Therefore, in Section 4, references to sections in [1] are given without explicit reference to [1].
The test cases have been designed using Section A.6.2 in [5] as a template. The test described in Section A.6.2 in [5] has been adapted to E-UTRA. The adaptation includes e.g. the following modifications: 
· The general test parameters have been adapted, using E-UTRA reference channels as specified in [1].

· The cell parameters have been adapted, using E-UTRA physical channels and already defined OCNG parameters. The OCNG parameters are found in [1].

· The random access values, as specified in Section 5.1.1 in [2] and Section 6 in [3], have been adapted to the E-UTRA requirements using the values specified in [6]. 
3. References


[1] 3GPP TS 36.133, “Evolved Universal Terrestrial Radio Access (E-UTRA); Requirements for support of radio resource management”.  

[2] 3GPP TS 36.321, “Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification”.
[3] 3GPP TS 36.213, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical layer procedures”.
[4] 3GPP TS 36.331, “Evolved Universal Terrestrial Radio Access (E-UTRA); Radio Resource Control (RRC)”.
[5] 3GPP TS 25.133, “Requirements for support of radio resource management (FDD)”.
[6] 3GPP TS 36.508, “Common test environments for User Equipment (UE); Conformance testing”.
4. Proposed Test Cases
A.6.2
Random Access
A.6.2.1
E-UTRAN FDD – Contention Based Random Access Test

A.6.2.1.1
Test Purpose and Environment

The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Section 6.2.2 and Section 7.1.2 in an AWGN model. 
The test parameters are given in tables A.6.2.1.1-1 and A.6.2.1.1-2. The UE has a downlink PDSCH allocation centered on the center sub-carrier. OCNG signals are used for the outer resource blocks. 

Table A.6.2.1.1-1: General test parameters for FDD Contention Based Random Access test
	Parameter
	Unit
	Value

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 FDD

	PDSCH parameters defined in A.3.1.1.1
	
	DL Reference Measurement Channel R.0 FDD

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1
	
	DL Reference Measurement Channel R.6 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_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dB
	3
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	dBm/15 KHz
	-98
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	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	Propagation Condition 
	
	AWGN

	PRACH Configuration Index
	4
	As specified in table 5.7.1-2 in 3GPP TS 36.211

	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.


Table A.6.2.1.1-2: RACH-Configuration parameters for FDD Contention Based Random Access test

	Field
	Value
	Comment

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-104
	

	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.


A.6.2.1.2
Test Requirements
Contention based random access is triggered by not explicitly assigning a random access preamble via dedicated signalling in DL.
A.6.2.1.2.1
Random Access Response reception

To test the UE behavior specified in subclause 6.2.2.1.1 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 Subclause 6.2.2. The power of the first preamble shall be -30dBm. The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
A.6.2.1.2.2
No Random Access Response reception

To test the UE behavior specified in subclause 6.2.2.1.2 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 Subclause 6.2.2. The power of the first preamble shall be -30dBm. The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
A.6.2.1.2.3
Receiving a NACK on msg3
To test the UE behavior specified in subclause 6.2.2.1.3 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.6.2.1.2.4
Reception of a non-correct message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5 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 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.

A.6.2.1.2.5
Reception of a correct message over Temporary C-RNTI
To test the UE behavior specified in Subclause 6.2.2.1.5 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.
A.6.2.1.2.6
Contention Resolution Timer expiry
To test the UE behavior specified in Subclause 6.2.2.1.6 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.
A.6.2.2
E-UTRAN FDD – Non-Contention Based Random Access Test

A.6.2.2.1
Test Purpose and Environment

The purpose of this test is to verify that the behavior of the random access procedure is according to the requirements and that the PRACH power settings and timing are within specified limits. This test will verify the requirements in Section 6.2.2 and Section 7.1.2 in an AWGN model. 
The test parameters are given in tables A.6.2.2.1-1 and A.6.2.2.1-2. The UE has a downlink PDSCH allocation centered on the center sub-carrier. OCNG signals are used for the outer resource blocks. 

Table A.6.2.2.1-1: General test parameters for FDD Non-Contention Based Random Access test
	Parameter
	Unit
	Value

	E-UTRA RF Channel Number
	
	1

	BWchannel
	MHz
	10

	OCNG Patterns defined in A.3.2.1.1 (OP.1 FDD) 
	
	OP.1 FDD

	PDSCH parameters defined in A.3.1.1.1
	
	DL Reference Measurement Channel R.0 FDD

	PCFICH/PDCCH/PHICH parameters defined in A.3.1.2.1
	
	DL Reference Measurement Channel R.6 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_RANote 1
	dB
	

	OCNG_RBNote 1 
	dB
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	dB
	3
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	dBm/15 KHz
	-98
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	dB
	3

	IoNote2
	dBm/9 MHz
	-65.5

	Propagation Condition 
	
	AWGN

	PRACH Configuration Index
	4
	As specified in table 5.7.1-2 in 3GPP TS 36.211

	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.


Table A.6.2.2.1-2: RACH-Configuration parameters for FDD Non-Contention Based Random Access test

	Field
	Value
	Comment

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-104
	

	preambleTransMax
	n6
	

	ra-ResponseWindowSize
	sf10
	10 sub-frames

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


A.6.2.2.2
Test Requirements
Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink.
A.6.2.2.2.1
Random Access Response reception

To test the UE behavior specified in subclause 6.2.2.2.1 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) 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 with the calculated PRACH transmission power 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 6.2.2. The power of the first preamble shall be -30dBm. The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.2.2.2
No Random Access Response reception

To test the UE behavior specified in subclause 6.2.2.2.2 the System Simulator shall transmit a Random Access Response containing a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble after 5 preambles have been received by the System Simulator. The System Simulator shall not respond to the first 4 preambles.

The UE shall re-transmit the preamble with the calculated PRACH transmission power.
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 -30dBm. The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
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