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1.
Introduction

All the UE tests in TS 36.521-1 require some kind of Downlink signal, and depending on the real-life scenario the test is intended to emulate, the downlink signal may be faded, have co-channel noise (AWGN), or may have an additional interferer. It is important to specify the correct conditions for each test. 

The present version of TS 36.521-1 [1] defines these conditions but the structure is not well aligned with the core specification TS 36.101 [2], and the use of some terminology appears to be different.

To avoid ambiguity and ease future update when the core specification changes, this document proposes a revision of the “Propagation Conditions” in Annex B in 36.521-1.  

2.
Discussion

The current versions of UE Core specification [1] and test specification [2] were compared:

Sections of UE Core specifications and test specifications relating to Downlink Conditions
	
	
	Section in TS 36.101
	Current section in TS 36.521-1
	Proposed section in TS 36.521-1

	a)
	General
	none
	Annex B.1
	Annex B

	b)
	No interference at all
	none
	Annex B.2.1.3
	Annex B.0

	c)
	External interference
	Annex D
	Annex B.2.1.2 and Annex D
	Annex D

	d)
	AWGN interference
	Annex B.1?
	Annex B.1.1 and B.2.1.1
	Annex B.1

	e)
	Fading
	Annex B.2, B.3
	Annex B.2.2, B.3
	Annex B.2, B.3


a) General

The text in this section is explanatory, and no test cases make reference to it. We therefore propose to retain the text at the start of Annex B in 36.521-1, but not to give it a specific section number. This then allows the other sections in Annex B to align with 36.101.

b) No interference at all

This case is not directly defined in 36.101, and requirements using this condition imply it by not having any reference to an interferer. For protocol test cases the condition is defined in TS 36.508 [4] clause 4.3.2.1, but in general RAN5 RF preference is to have all the propagation conditions defined within 36.521-1.

At present the “no interference” condition is defined in TS 36.521-1 [1] Annex B.2.1.3 as a subsection of B.2.1 “Static propagation conditions”, but this is incompatible with RAN4 use of the term “Static propagation conditions” which refers to a condition with AWGN interference, but without multipath. Different usage in related specifications is likely to cause confusion. 

We therefore propose to have a separate section “B.0” in TS 36.521-1 defining the no interference condition.

c) External interference

At present the “External interference” condition is defined in TS 36.521-1 [1] Annex B.2.1.2 as a subsection of B.2.1 “Static propagation conditions”. As in b) above, this is incompatible with RAN4 use of the term “Static propagation conditions”. 

Any requirements or test cases with external interference normally define the level and nature (CW or modulated) of the interfering signal within the requirement or test case itself. For any common parts of the interferer definition the requirement or test case refers to Annex D, which was created for this purpose.

We therefore propose that the current Annex B.2.1.2 in 36.521-1 [1] is removed. There are no references to it in the current version, and future tests could define the interferer within the test case or by reference to Annex D.

d) AWGN interference

At present there is no definition of AWGN in [1], but by analogy with TS 25.101 [3] we would expect section B.1 in 36.101 entitled “Static propagation condition” to contain the text “The propagation for the static performance measurement is an Additive White Gaussian Noise (AWGN) environment. No fading and multi-paths exist for this propagation model”.

We therefore propose that the Annex B.1 in 36.521-1 [1] is aligned with the core specification 36.101 [2]. When a definition is added in 36.101 it can be copied across, and if 36.521-1 should require more detail it could be added in subsections of B.1. 

e) Fading

At present the “Multi-path fading propagation” condition is defined in TS 36.521-1 [1] Annex B.2.2 as a subsection of B.2 “Propagation conditions”. This is however different from TS 36.101 [2] where Multi-path fading propagation has its own subsection B.2. A mapping exercise is required to work out which sections in the test specification [1] Annex B correspond to sections in the core specification [2] Annex B. The core specification has recently evolved to cover 4 transmit antennas, and an update to the Test specification is now required. This is made difficult by non-aligned section and Table numbering.

We therefore propose that the current Annex B.2 in 36.521-1 [1] is fully aligned with Annex B.2 in 36.101 [2]. Since Annex B requires an update anyway, this can be done easily by copying in the whole of Annex B.2 in 36.101 [2] into 36.521. Some minor additional updates are required to align the existing section 8 Test cases currently in 36.521-1 [1] which have specific references, and this has been included in the text proposal below. The format of Annex B.3 (High speed train scenario) is already aligned between core and test specifications, but an additional equation has been copied in to align [1] with [2].  

Although the alignment may seem a significant change, it is straightforward to do at this stage whilst there are only a few test cases in section 8 of 36.521-1 [1]. As test cases are added and the core requirements continue to evolve, we believe it will make future maintenance very much easier and be a worthwhile investment.

3. Recommendations

Incorporate the proposed changes in the Text Proposal below into the current draft of TS 36.521-1.

4. References

[1] TS 36.521-1 v1.0.0 (R5-083163)

[2] TS 36.101 v8.3.0

[3] TS 25.101 v8.3.0

[4] TS 36.508 v1.0.0 (R5-083399)
<< Start of text Proposal >>

8
Performance Requirement

8.1
General

Editor’s note: The following aspects are either missing or not yet determined:

· The demodulation requirements for all physical channels are undefined

· AWGN noise source undefined

· Test tolerances undefined

The performance requirements for the physical channels specified in TS 36.211 [8] clause 6 (for downlink physical channels) shall be as defined in the respective sections below.

The requirements for the UE in this clause are specified for the downlink reference measurement channels specified in Annex A, the propagation conditions specified in Annex B and the downlink physical channels specified in Annex C.

Unelss otherwise stated the throughput measurements in clause 8 shall be performed according to the general rules for statistical testing in Annex G clause [FFS].

The requirement for a UE that support 64QAM in uplink shall be tested according to the declared UE PUSCH category 5 specified in TS 36.306 [14].

8.1.1
Dual-antenna receiver capability

The performance requirements are based on UE(s) that utilize a dual-antenna receiver.

8.1.1.1
Simultaneous unicast and MBMS operations
8.1.1.2
Dual-antenna receiver capability in idle mode
8.2
Demodulation of PDSCH (Cell-Specific Reference Symbols)

8.2.1
FDD (Fixed Reference Channel)

8.2.1.1
FDD PDSCH Single Antenna Port Performance
 (Cell-Specific Reference Symbols)
Editor’s note: This test case is incomplete. The following aspects are either missing or not yet determined:

· SNR to be presented for throughput undefined
· A diagram showing connections between the SS, multi-path fading simulator and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.1.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on a single-antenna port.

8.2.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

8.2.1.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A, with the addition of the relevant parameters in Tables 8.2.1.1.3-1, 8.2.1.1.3-3 and 8.2.1.1.3-5 and the downlink physical channel setup according to table [FFS] in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.2.1.1.3-2, 8.2.1.1.3-4 and 8.2.1.1.3-6 for the specified SNR.

Table 8.2.1.1.3-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test 10.1-10.3 [More columns if needed for other test setups]

	Reference signal power
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	dB
	0
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at antenna port
	dBm/15kHz
	TBD [-74]

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} 



	Note:
TBD


Table 8.2.1.1.3-2: Minimum performance QPSK (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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 (dB)

	10 MHz
	10.1
	[F14]
	EVA5
	Low
	70
	[TBD]

	
	10.2
	[F14]
	ETU70
	Low
	70
	[TBD]

	
	10.3
	[F14]
	ETU300
	Low
	70
	[TBD]

	
	10.4 

[1  PRB]
	[F44]
	
	
	
	[TBD]


Table 8.2.1.1.3-3: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test 10.1-10.2

	Reference signal power


[image: image4.wmf]or

RS

I

E

/


	dB
	0
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at antenna port
	dBm/15kHz
	TBD

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,1,2,3} 



	Note:
TBD


Table 8.2.1.1.3-4: Minimum performance 16QAM (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR


[image: image6.wmf]oc

or

N

I

/

ˆ

 (dB)

	10 MHz
	10.1
	[F24]
	ETU70
	Low
	30
	[TBD]

	
	
	
	
	
	70
	[TBD]

	
	10.2
	[F24]
	ETU300
	High
	70
	[TBD]


Table 8.2.1.1.3-5: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test 10.1-10.4

	Reference signal power
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	dB
	0
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at antenna port
	dBm/15kHz
	TBD

	Inter-TTI Distance
	
	1

	Number of HARQ processes
	Processes
	8

	Maximum number of HARQ transmission
	
	4

	Redundancy version coding sequence
	
	{0,0,1,2} 



	Note:
TBD


Table 8.2.1.1.3-6: Minimum performance 64QAM (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F34]
	EVA5
	Low
	70
	[TBD]

	
	10.2
	[F34]
	ETU70
	Low
	70
	[TBD]

	
	10.3
	[F34]
	EVA5
	Medium
	70
	[TBD]

	
	10.4 
	[F34]
	EVA5
	High
	70
	[TBD]


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.1.

8.2.1.1.4
Test description

8.2.1.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: [10MHz, as defined in TS 36.508 [7] clause 4.3.1.1]

1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to Tables 8.2.1.1.3-1, 8.2.1.1.3-3 and 8.2.1.1.3.-5 as appropriate.

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.1.4.3.

8.2.1.1.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 8.2.1.1.5-1, 8.2.1.1.5-2 and 8.2.1.1.5-3 as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables 8.2.1.1.5-1, 8.2.1.1.5-2 and 8.2.1.1.5-3 as appropriate. Count the number of [FFS] during each test interval and decide pass or fail according to Tables [FFS] in Annex G clause [FFS].

8.2.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

8.2.1.1.5
Test requirement

Tables 8.2.1.1.5-1, 8.2.1.1.5-2 and 8.2.1.1.5-3 define the primary level settings including test tolerances for all throughput tests. 

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 8.2.1.1.5-1, 8.2.1.1.5-2 and 8.2.1.1.5-3 for the specified SNR.

Table 8.2.1.1.5-1: Test requirement QPSK (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F14]
	EVA5
	Low
	70
	[TBD + TT]

	
	10.2
	[F14]
	ETU70
	Low
	70
	[TBD + TT]

	
	10.3
	[F14]
	ETU300
	Low
	70
	[TBD + TT]

	
	10.4 

[1  PRB]
	[F44]
	
	
	
	[TBD + TT]


Table 8.2.1.1.5-2: Test requirement 16QAM (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F24]
	ETU70
	Low
	30
	[TBD + TT]

	
	
	
	
	
	70
	[TBD + TT]

	
	10.2
	[F24]
	ETU300
	High
	70
	[TBD + TT]


Table 8.2.1.1.5-3: Test requirement 64QAM (FRC)

	Bandwidth 
	 Test Number
	Reference Channel
	Propagation Condition 
	Correlation Matrix
	Reference value

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR
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	10 MHz
	10.1
	[F34]
	EVA5
	Low
	70
	[TBD + TT]

	
	10.2
	[F34]
	ETU70
	Low
	70
	[TBD + TT]

	
	10.3
	[F34]
	EVA5
	Medium
	70
	[TBD + TT]

	
	10.4 
	[F34]
	EVA5
	High
	70
	[TBD + TT]


8.2.1.2
FDD PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

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

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.2.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using transmit diversity.

8.2.1.2.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

8.2.1.2.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.2.

8.2.1.2.4
Test description

8.2.1.2.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: [10MHz, as defined in TS 36.508 [7] clause 4.3.1.1]

1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.2.4.3.

8.2.1.2.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables [FFS] as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables [FFS] as appropriate. Count the number of [FFS] during each test interval and decide pass or fail according to tables [FFS] in Annex G clause [FFS].

8.2.1.2.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

8.2.1.2.5
Test requirement

[FFS]

8.2.1.3
FDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

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

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.3.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using open-loop spatial multiplexing.

8.2.1.3.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

8.2.1.3.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.3.

8.2.1.3.4
Test description

8.2.1.3.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: [10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.3.4.3.

8.2.1.3.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables [FFS] as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables [FFS] as appropriate. Count the number of [FFS] during each test interval and decide pass or fail according to tables [FFS] in Annex G clause [FFS].

8.2.1.3.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

8.2.1.3.5
Test requirement

[FFS]

8.2.1.4
FDD PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

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

· The throughput requirements are undefined

· The DL Reference Measurement Channel (RMC) for QPSK R=1/3 cod rate,16QAM R=1/2 code rate  and 64QAM R=5/6 code rate undefined

· The bandwidth (BW) selection undefined

· The propagations(Doppler) and channel model selections undefined

· The transmission scheme (1Tx or 2Tx) undefined

· SNR to be presented for throughput undefined
· The core requirements themselves contain no formal reference to the interfering signal as defined in 36.101 Annex D
· The Initial Conditions including UE setup are undefined

· A diagram showing connections between the SS and AWGN noise source  and the UE antenna port (s) is missing

· Physical channels used are undefined
· Measurement channel used is undefined
· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.1.4.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on two antenna ports using closed-loop spatial multiplexing.

 8.2.1.4.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

8.2.1.4.3
Minimum conformance requirements

[FFS]
The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.4.

8.2.1.4.4
Test description

8.2.1.4.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: [10MHz, as defined in TS 36.508 [7] clause 4.3.1.1

1. Connect the SS, the multi-path fading simulator and AWGN noise source to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to Annex B clauses B.1.1, B.2.1 and B.2.2.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.4.4.3.

8.2.1.4.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables [FFS] as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause [FFS].

3. Repeat steps from 1 to 2 for each test interval in Tables [FFS] as appropriate. Count the number of [FFS] during each test interval and decide pass or fail according to tables [FFS] in Annex G clause [FFS].

8.2.1.4.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

8.2.1.4.5
Test requirement

[FFS]

8.2.2
TDD (Fixed Reference Channel)

8.2.2.1
TDD PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)


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

· SNR to be presented for throughput undefined

· A diagram showing connections between the SS, multi-path fading simulator and AWGN noise source and the UE antenna port (s) is missing

· The Message contents are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

8.2.2.1.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value.

8.2.2.1.2
Test applicability

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

8.2.2.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A, with the addition of the relevant parameters in Tables 8.2.2.1.3-1, 8.2.2.1.3-3 and 8.2.2.1.3-5 and the downlink physical channel setup according to table [FFS] in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.2.2.1.3-2, 8.2.2.1.3-4 and 8.2.2.1.3-6 for the specified SNR.

Table 8.2.2.1.3-1: Test Parameters for Testing QPSK

Table 8.2.2.1.3-2: Minimum performance QPSK (FRC)

Table 8.2.2.1.3-3: Test Parameters for Testing 16QAM

Table 8.2.2.1.3-4: Minimum performance 16QAM (FRC)

Table 8.2.2.1.3-5: Test Parameters for Testing 64QAM

Table 8.2.2.1.3-6: Minimum performance 64QAM (FRC)

The normative reference for this requirement is TS 36.101 [2] clause 8.2.2.

8.2.2.1.4
Test description

8.2.2.1.4.1
Initial conditions

Test Environment: Normal, [FFS: Other combinations of temperature and voltage, as specified in clauses FFS of this document]

Frequencies to be tested: Mid Range [as specified in clause FFS of this document]

Bandwidths to be tested: [10MHz: as specified in clause FFS of this document]

1. Connect the SS, the multi-path fading simulator and AWGN noise source as specified in clause B.1.1 to the UE antenna connector (s) as shown in Figure [FFS in clause FFS of this document].

2. The parameter settings for the cell are set up according to [clause FFS in reference FFS].

3. Downlink signals are initially set up according to [clause FFS in reference FFS].

4. Propagation conditions are set according to [FFS in clause FFS of this document].

5. Ensure the UE is in State 4 according to TS 36.508 [Ref FFS] clause FFS and receiving payload data from the SS. Message contents are defined in clause 8.2.2.1.4.3.

8.2.1.1.4.2
Test procedure

1. Set the parameters of the reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 8.2.2.1.5-1, 8.2.2.1.5-2 and 8.2.2.1.5-3. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to [FFS in clause FFS of this document].

3. Repeat steps from 1 to 2 for each test interval in Tables 8.2.2.1.5-1, 8.2.2.1.5-2 and 8.2.2.1.5-3.

8.2.1.1.4.3
Message contents

Message contents are according to [clause FFS in reference FFS].

8.2.1.1.5
Test requirement

Tables 8.2.2.1.5-1, 8.2.2.1.5-2 and 8.2.2.1.5-3 define the primary level settings including test tolerances for all throughput tests.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A for each throughput test shall meet or exceed the specified value in Tables 8.2.2.1.5-1, 8.2.2.1.5-2 and 8.2.2.1.5-3 for the specified SNR.

Table 8.2.2.1.5-1: Test requirement QPSK (FRC)

Table 8.2.2.1.5-2: Test requirement 16QAM (FRC)

Table 8.2.2.1.5-3: Test requirement 64QAM (FRC)

<< unchanged sections removed >>

Annex B (normative): Propagation Conditions

The propagation conditions and channel models for various environments are specified. For each environment a propagation model is used to evaluate the propagation pathloss due to the distance. Channel models are formed by combining delay profiles with a Doppler spectrum, with the addition of correlation properties in the case of a multi-antenna scenario. 

B.0
No interference

The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects.
B.1
Static propagation condition
The downlink connection between the System Simulator and the UE is an Additive White Gaussian Noise (AWGN) environment with no fading or multipath effects.
B.1.1
Definition of Additive White Gaussian Noise (AWGN) Interferer

Note that the AWGN interferer can be used in static propagation conditions, or in conjunction with multi-path fading.
[FFS]

B.2
Multi-path fading Propagation Conditions

The multipath propagation conditions consist of several parts:

· A delay profile in the form of a "tapped delay-line", characterized by a number of taps at fixed positions on a sampling grid. The profile can be further characterized by the r.m.s. delay spread and the maximum delay spanned by the taps.

· A combination of  channel model parameters that include the Delay profile and the Doppler spectrum, that is  characterized by a classical spectrum shape and a maximum Doppler frequency 

· A set of correlation matrices defining the correlation between the UE and eNodeB antennas in case of multi-antenna systems.

B.2.1
Delay profiles

The delay profiles are selected to be representative of low, medium and high delay spread environments. The resulting model parameters are defined in Table B.2.1-1 and the tapped delay line models are defined in Tables B.2.1-2, B.2.1-3 and  B.2.1-4. 

Table B.2.1-1 Delay profiles for E-UTRA channel models
	Model
	Number of 
channel taps
	Delay spread

(r.m.s.)
	Maximum excess tap delay (span)

	Extended Pedestrian A (EPA)
	7
	45 ns
	410 ns

	Extended Vehicular A model (EVA)
	9
	357 ns
	2510 ns

	Extended Typical Urban model (ETU)
	9
	991 ns
	5000 ns


Table B.2.1-2 Extended Pedestrian A model (EPA)
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	0.0

	30
	-1.0

	70
	-2.0

	90
	-3.0

	110
	-8.0

	190
	-17.2

	410
	-20.8


Table B.2.1-3 Extended Vehicular A model (EVA)
	Excess tap delay [ns]
	Relative power

 [dB]

	0
	0.0

	30
	-1.5

	150
	-1.4

	310
	-3.6

	370
	-0.6

	710
	-9.1

	1090
	-7.0

	1730
	-12.0

	2510
	-16.9


Table B.2.1-4 Extended Typical Urban model (ETU)
	Excess tap delay [ns]
	Relative power 

[dB]

	0
	-1.0

	50
	-1.0

	120
	-1.0

	200
	0.0

	230
	0.0

	500
	0.0

	1600
	-3.0

	2300
	-5.0

	5000
	-7.0


B.2.2
Combinations of channel model parameters

Table B.2.2-1 shows propagation conditions that are used for the performance measurements in multi-path fading environment for low, medium and high Doppler frequencies 

Table B.2.2-1 Channel model parameters
	Model
	Maximum Doppler frequency

	EPA 5Hz
	5 Hz

	EVA 5Hz
	5 Hz

	EVA 70Hz
	70 Hz

	ETU 70Hz
	70 Hz

	ETU 300Hz
	300 Hz


B.2.3
MIMO Channel Correlation Matrices
B.2.3.1
Definition of MIMO Correlation Matrices
Table B.2.3.1-1 defines the correlation matrix for the eNodeB 

Table B.2.3.1-1 eNodeB correlation matrix 

	
	One antenna
	Two antennas
	Four antennas

	eNode B Correlation
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Table B.2.3.1-2 defines the correlation matrix for the UE:

Table B.2.3.1-2 UE correlation matrix

	
	One antenna
	Two antennas
	Four antennas

	UE Correlation
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Table B.2.3.1-3 defines the channel spatial correlation matrix 
[image: image19.wmf]spat

R

. The parameters, α and β in Table B.2.3.1-3 defines the spatial correlation between the antennas at the eNodeB and UE.

Table B.2.3.1-3: 
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 correlation matrices 

	1x2 case
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	2x2 case
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	4x2 case
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	4x4 case
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For cases with more antennas at either eNodeB or UE or both, the channel spatial correlation matrix can still be expressed as the Kronecker product of 
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B.2.3.2
MIMO Correlation Matrices at High, Medium and Low Level
The 
[image: image28.wmf]a

 and 
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 for different correlation types are given in Table B.2.3.2-1.

Table B.2.3.2-1

	Low correlation
	Medium Correlation
	High Correlation

	(
	(
	(
	(
	(
	(

	0
	0
	0.3 
	0.9 
	0.9 
	0.9 


The correlation matrices for high, medium and low correlation are defined in Table B.2.3.1-2, B.2.3.2-3 and B.2.3.2-4,as below.  

Table B.2.3.2-2: MIMO correlation matrices for high correlation

	1x2 case
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	2x2 case 
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	4x2 case
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	4x4 case
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Table B.2.3.2-3: MIMO correlation matrices for medium correlation

	1x2 case
	N/A

	2x2 case
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	4x2 case
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	4x4 case
	TBD


Table B.2.3.2-4: MIMO correlation matrices for low correlation

	1x2 case
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	2x2 case
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	4x2 case
	
[image: image38.wmf]8

I

=

low

R



	4x4 case
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In Table B.2.3.2-4, 
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B.3
High speed train scenario

The high speed train condition for the test of the baseband performance is a non fading propagation channel with one tap. Doppler shift is given by
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where 
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s

D

is the initial distance of the train form eNodeB, and 
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D

is eNodeB Railway track distance, both in meters; 
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is the velocity of the train in m/s, 
[image: image65.wmf]t

is time in seconds. The parameters in the equation are shown in Table B.3-1 assuming a carrier frequency 
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= 2690 MHz. The resulting Doppler shift is shown in Figure B.3-1.
Table B.3-1: High speed train scenario

	Parameter
	Value
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Figure B.3-1: Doppler shift trajectory
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