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1 Introduction
In this paper we provide an initial draft of the test case scenarios #1 and #2 Non-Contention Based Random Access Test For SCell [1]. 

2 Discussion
The purpose of the test is to verify that the behavior of the random access procedure is according to the requirements, that the PRACH power settings and timing are within specified limits and the UE shall stop preamble transmission if maximum number of preamble transmission counter has been reached on SCell. This test will verify the requirements in Clause 6.2.2 and Clause 7.1.2 in an AWGN model. 

For this test two cells are used. A Carrier Aggregation configuration with a PCell and an SCell. The purpose of the PCell in the tests is only to allow the SCell to be configured.
The test is intentionally written in a generic style, i.e. "Carrier Aggregation". The tests are specified without direct reference to type of carrier aggregation used. However, in order to get test coverage, in 3GPP rel-11, 20+20 MHz cases are proposed which is more oriented towards contiguous intra band CA. Further development, adding dual UL inter band CA can be done in 3GPP rel-12.
It is only the Non-Contention based random access procedure which is defined for the SCell [2]. The existing procedure has two tests, “Random Access Response Reception” as A.6.2.2.2.1/A.6.2.4.2.1 and “No Random Access Response Reception” as A.6.2.2.2.2/A.6.2.4.2.2. We propose to repeat the existing tests for the SCell, when it comes to general configuration and procedures.
However [2] also states that the UE shall stop preamble transmission if maximum number of preamble transmission counter has been reached on SCell, therefore, a new test, “UE shall stop preamble transmission” is proposed where this is tested. To test the UE behavior the System Simulator shall transmit, in response to the first 6 preambles (preambleTransMax=n6), a Random Access Response not corresponding to the transmitted Random Access Preamble. The UE shall stop transmitting preambles after 6 preambles.
Finally, there are two possible TAG configurations: 

· One TAG with the PCell and the SCell in the same TAG, where the downlink timing reference is derived from the PCell for both carriers, that is, also for the SCell.

· Two TAG with the PCell in one TAG and the SCell in another TAG, where the SCell use the SCell as downlink timing reference.

One may argue that the first case, one TAG, a PTAG, is already tested in the existing procedures, at least for the PCell. It is proposed, in order to maximize UE availability to use a common TAG since that can be assumed to be the norm for dual UL intra band CA UE which has implemented 20+20 MHz
A new 20 MHz OCNG is used [3] as well as proposed reference measurement channels for 20 MHz tests [4]. This is already being developed as part of the 20 MHz CA test case development for the LTE_CA-Perf maintenance. 
3 Conclusion
A draft of the test case scenarios #1 and #2 Non-Contention Based Random Access Test For SCell [1] has been presented and is proposed to be included in TS 36.133.
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Appendix – Proposed test case

A.6.2.5
E-UTRAN FDD – Non-Contention Based Random Access Test For SCell
A.6.2.5.1
Test Purpose and Environment

The purpose of this test is to verify that the behavior of the random access procedure, for the SCell, is according to the requirements and that the PRACH power settings and timing, for the SCell, are within specified limits. This test will verify the requirements in Clause 6.2.2 and Clause 7.1.2 in an AWGN model. 
For this test two cells are used. The purpose of the PCell is just to allow the SCell to be configured. The test parameters are given in tables A.6.2.5.1-1 and A.6.2.5.1-2. All tests are carried out using Cell2, the SCell.
Table A.6.2.5.1-1: General test parameters for FDD non-contention based random access test
	Parameter
	Unit
	Value
	Comments

	PDSCH parameters
	
	DL Reference Measurement Channel R.4 FDD
	As defined in A.3.1.1.1.

	PCFICH/PDCCH/PHICH parameters 
	
	DL Reference Measurement Channel R.10 FDD
	As defined in A.3.1.2.1.

	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
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	dBm/15 KHz
	-98
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	dB
	3
	

	RSRP Note 3
	dBm/15 KHz
	-95
	

	referenceSignalPower 
	dBm/15 KHz
	-5
	As defined in clause 6.3.2 in TS 36.331.

	Configured UE transmitted power (
[image: image4.wmf]CMAX

P

)
	dBm
	23
	As defined in clause 6.2.5 in TS 36.101.



	PRACH Configuration Index 
	-
	4
	As defined in table 5.7.1-2 in TS 36.211.

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

	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 A.6.2.5.1-2: Cell specific test parameters for FDD non-contention based random access test
	Parameter
	Unit
	Cell 1
	Cell2
	Comments

	BWchannel
	MHz
	20
	20
	

	E-UTRA RF Channel Number
	
	1

	2


	Two radio channels are used for this test.

	Active PCell
	
	Cell 1


	
	Primary cell of RF channel number 1.

	Active SCell
	
	
	Cell 2
	Secondary cell of RF channel number 2.

	TAG configuration
	
	PTAG


	N/A
	PTAG+N/A configures both Cell 1 and Cell 2 to one common PTAG.

	OCNG Pattern 
	
	OP.11 FDD
	OP.11 FDD
	As defined in A.3.2.1.11.

	Io Note 1
	dBm/18 MHz
	-62.5
	-62.5
	

	Note 1: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table A.6.2.5.1-3: RACH-Configuration parameters for FDD non-contention based random access test
	Field
	Value
	Comment

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	ra-ResponseWindowSize
	sf10
	10 sub-frames

	Note: For further information see Clause 6.3.2 in TS 36.331.


A.6.2.5.2
Test Requirements

Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink.

A.6.2.5.2.1
Random Access Response Reception

To test the UE behavior specified in Subclause 6.2.2.2.1 the System Simulator shall transmit, on Cell2, the SCell, 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, on Cell2. 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 -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.2.5.2
No Random Access Response Reception

To test the UE behavior specified in subclause 6.2.2.2.2 the System Simulator shall transmit, on Cell2, the SCell, 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 on Cell2. 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 -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.2.5.3
Stop Preamble transmission if maximum number of preamble transmission counter has been reached
To test the UE behavior specified in Subclause 6.2.2 the System Simulator shall transmit, in response to the first 6 preambles, a Random Access Response not corresponding to the transmitted Random Access Preamble. The UE shall stop transmitting preambles after 6 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 -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.6
E-UTRAN TDD – Non-Contention Based Random Access Test For SCell
A.6.2.4.1
Test Purpose and Environment

The purpose of this test is to verify that the behavior of the random access procedure, for the SCell, is according to the requirements and that the PRACH power settings and timing, for the SCell, are within specified limits. This test will verify the requirements in Clause 6.2.2 and Clause 7.1.2 in an AWGN model.

For this test two cells are used. The purpose of the PCell is just to allow the SCell to be configured. The test parameters are given in tables A.6.2.6.1-1 and A.6.2.6.1-2. All tests are carried out using Cell2 the SCell.
Table A.6.2.6.1-1: General test parameters for TDD non-contention based random access test
	Parameter
	Unit
	Value
	Comments

	 PDSCH parameters
	-
	DL Reference Measurement Channel R.3 TDD
	As defined in A.3.1.1.2.

	PCFICH/PDCCH/PHICH parameters 
	-
	DL Reference Measurement Channel R.10 TDD
	As defined in A.3.1.2.2.

	Special subframe configuration
	-
	6
	As specified in table 4.2-1 in TS 36.211.

	Uplink-downlink configuration
	-
	1
	As specified in table 4.2-2 in TS 36.211.

	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
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	dBm/15 KHz
	-98
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	dB
	3
	

	RSRP Note 3
	dBm/15 KHz
	-95
	

	referenceSignalPower 
	dBm/15 KHz
	-5
	As defined in clause 6.3.2 in TS 36.331.

	Configured UE transmitted power (
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)
	dBm
	23
	As defined in clause 6.2.5 in TS 36.101.


	PRACH Configuration Index 
	-
	53
	As defined in table 5.7.1-3 in TS 36.211.

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

	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 A.6.2.5.1-2: Cell specific test parameters for FDD non-contention based random access test
	Parameter
	Unit
	Cell 1
	Cell2
	Comments

	BWchannel
	MHz
	20
	20
	

	E-UTRA RF Channel Number
	
	1

	2


	Two radio channels are used for this test.

	Active PCell
	
	Cell 1
	
	Primary cell of RF channel number 1.

	Active SCell
	
	
	Cell 2
	Secondary cell of RF channel number 2.

	TAG configuration
	
	PTAG


	N/A
	PTAG contains Cell1, STAG contains Cell2

	OCNG Pattern 
	-
	OP.7 TDD
	OP.7 TDD
	As defined in A.3.2.2.1.

	Io Note 1
	dBm/18 MHz
	-62.5
	-62.5
	

	Note 1: Io level has been derived from other parameters for information purpose. It is not a settable parameter.


Table A.6.2.6.1-2: RACH-Configuration parameters for TDD non-contention based random access test
	Field
	Value
	Comment

	powerRampingStep
	dB2
	

	preambleInitialReceivedTargetPower
	dBm-120
	

	preambleTransMax
	n6
	

	ra-ResponseWindowSize
	sf10
	10 sub-frames

	Note: For further information see Clause 6.3.2 in TS 36.331.


A.6.2.6.2
Test Requirements

Non-Contention based random access is triggered by explicitly assigning a random access preamble via dedicated signalling in the downlink.

A.6.2.6.2.1
Random Access Response Reception

To test the UE behavior specified in Subclause 6.2.2.2.1 the System Simulator shall transmit, on Cell2, the SCell, 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, on Cell2. 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 -22 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.6.2.2
No Random Access Response Reception

To test the UE behavior specified in Subclause 6.2.2.2.2 the System Simulator shall transmit, on Cell2, the SCell, 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, on Cell2. 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 -22 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.

A.6.2.6.5.2
Stop Preamble transmission if maximum number of preamble transmission counter has been reached
To test the UE behavior specified in Subclause 6.2.2 the System Simulator shall transmit, in response to the first 6 preambles, a Random Access Response not corresponding to the transmitted Random Access Preamble. The UE shall stop transmitting preambles after 6 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 -30 dBm with an accuracy specified in clause 6.3.5.1.1 of TS 36.101 [5]. The relative power applied to additional preambles shall have an accuracy specified in clause 6.3.5.2.1 of TS 36.101 [5].

The transmit timing of all PRACH transmissions shall be within the accuracy specified in Subclause 7.1.2.
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