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8.2.2.3
TDD PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
<Unchanged Sections Skipped>
8.2.2.3.1_A
TDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA

8.2.2.3.1_A.1
TDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (intra‑band contiguous DL CA)
8.2.2.3.1_A.1.1
Test purpose
Same test purpose as 8.2.2.3.1.1.
8.2.2.3.1_A.1.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward which support intra-band contiguous DL CA.

8.2.2.3.1_A.1.3
Minimum conformance requirements




	
	
	

	
	

	
	

	
	

	
	

	

	
	

	
	
	

	




	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	

	
	
	

	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	


The requirements are specified in Table 8.2.2.3.1_A.1.3-2, with the addition of the parameters in Table 8.2.2.3.1_A.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify the performance of large delay CDD with 2 transmitter antennas.
Table 8.2.2.3.1_A.1.3-1: Test Parameters for Large Delay CDD (FRC)
	Parameter
	Unit
	Test 1

	Downlink power allocation
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	dB
	-3 (Note 1)
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	ACK/NACK feedback mode
	
	-

(Note 2)

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 8.2.2.3.1_A.1.3-2: Minimum performance Large Delay CDD (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.7
	≥5
	CL_C, CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.2.3.

8.2.2.3.1_A.1.4
Test description
8.2.2.3.1_A.1.4.1
Initial conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2.

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.
Bandwidths to be tested: As specified per test number in Table 8.2.2.3.1_A.1.3-2 as defined in TS 36.508 [7] clause 4.3.1.2.
1.
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure group A.36 as appropriate.

2.
The parameter settings for the cell are set up according to Tables 8.2.2-1 and 8.2.2.3.1_A.3-1 as appropriate.

3.
Downlink signals for PCC are initially set up according to Annex C.0, C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4.
Propagation conditions are set according to Annex B.0.

5.
Ensure the UE is in State 3A-RF according to TS 36.508 [7] clause 5.2A.2. Message contents are defined in clause 8.2.2.3.1_A.1.4.3.

8.2.2.3.1_A.1.4.2
Test procedure
1.
Configure SCC according to Annex C.0, C.1 and Annex C.3.2 for all downlink physical channels except PHICH.

2.
The SS shall configure SCC as per TS 36.508 [7] clause 5.2A.4. Message contents for PhysicalConfigDedicated-DEFAULT is defined in Table 8.2.2.3.1_A.1.4.3-1. PhysicalConfigDedicatedSCell-r10-DEFAULT  is defined in Table 8.2.2.3.1_A.1.4.3-1A.

3.
SS activates SCC by sending the activation MAC-CE (Refer TS 36.321 [13], clauses 5.13, 6.1.3.8). Wait for at least 2 seconds (Refer TS 36.133, clauses 8.3.3.2).

4.
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables 8.2.2.3.1_A.1.3-1 and 8.2.2.3.1_A.1.3-2 on both PCC and SCC. The SS sends downlink MAC padding bits on the DL RMC.

5.
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table 8.2.2.3.1_A. 1.5-1 as appropriate.

6.
Measure the average throughput per component carrier for a duration sufficient to achieve statistical significance according to Annex G clause G.3A, Table G.3A.5-7 on both PCC and SCC. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest on both component carriers 

7. 
Repeat steps from 1 to 6 for each subtest in Tables 8.2.2.3.1_A. 1. 5-1 as appropriate

8.2.2.3.1_A.1.4.3
Message contents
Message contents are according to TS 36.508 [7] clause 4.6 with the following exceptions.

Table 8.2.2.3.1_A.1.4.3-1: PhysicalConfigDedicated-DEFAULT: Additional TDD PDSCH open loop spatial multiplexing performance downlink power allocation for Test number 1

	Derivation Path: 36.331 clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated-DEFAULT ::= SEQUENCE {
	
	
	

	  antennaInfo CHOICE {
	
	
	

	   antennaInfoDedicated ::= SEQUENCE {
	
	
	

	    transmissionMode
	tm3
	
	

	    codebookSubsetRestriction CHOICE {
	
	
	

	     n2TxAntenna-tm3
	11
	
	

	    }
	
	
	

	    ue-TransmitAntennaSelection CHOICE {
	
	
	

	     release
	NULL
	
	

	    }
	
	
	

	   }
	
	
	

	  }
	
	
	

	}
	
	
	


Table 8.2.2.3.1_A.1.4.3-1A: PhysicalConfigDedicatedSCell-r10-DEFAULT: Additional FDD PDSCH open loop spatial multiplexing performance downlink power allocation

	Derivation Path: 36.508 clause 4.6.3 Table 4.6.3-6A

	Information Element
	Value/remark
	Comment
	Condition

	PhysicalConfigDedicated SCell-r10-DEFAULT ::= SEQUENCE {
	
	
	

	   nonUL-Configuration-r10 SEQUENCE {
	
	
	

	    antennaInfo-r10 CHOICE {
	 
	
	

	      antennaInfoDedicated-r10 ::= SEQUENCE {
	
	
	

	        transmissionMode
	tm3
	
	

	        codebookSubsetRestriction CHOICE {
	
	
	

	          n2TxAntenna-tm3
	11
	
	

	        }
	
	
	

	        ue-TransmitAntennaSelection CHOICE {
	
	
	

	          release
	NULL
	
	

	        }
	
	
	

	     }
	
	
	

	   }
	
	
	

	 }
	
	
	

	}
	
	
	


8.2.2.3.1_A.1.5
Test requirement
Table 8.2.2.3.1_A.1.3-1 defines the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.4.2, for the throughput test shall meet or exceed the specified value in Tables 8.2.2.3.1_A.1.5-1 for the specified SNR including test tolerances for all throughput tests.

Table 8.2.2.3.1_A.1.5-1: Test requirement Large Delay CDD (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA Applicability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD

(Note 1)
	EVA70
	2x2 Low
	70
	14.6
	≥5
	CL_C

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	Note1: For CA capable UE, the OCNG pattern applies for each CC


Decide pass or fail for each subtest according to Annex G.3A.4. Decide the entire test pass or fail according to Annex G.3A.6.
8.2.2.3.1_A.2
TDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (inter-band DL CA or intra‑band non-contiguous DL CA)
8.2.2.3.1_A.2.1
Test purpose
Same test purpose as 8.2.2.3.1.1.
8.2.2.3.1_A.2.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward which support inter-band DL CA or intra-band non-contiguous DL CA.

8.2.2.3.1_A.2.3
Minimum conformance requirements
Same minimum conformance requirements as in clause 8.2.2.3.1_A.1.3.
8.2.2.3.1_A.2.4
Test description
Same test description as in clause 8.2.2.3.1_A.1.4.
8.2.2.3.1_A.2.5
Test requirement
Same test requirement as in clause 8.2.2.3.1_A.1.5 with the following exception:
-
Instead of Table 8.2.2.3.1_A.1.5-1 ( use Table 8.2.2.3.1_A.2.5-1.
Table 8.2.2.3.1_A.1.5-1: Test requirement Large Delay CDD (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA Applicability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-1 TDD
	OP.1 TDD

(Note 1)
	EVA70
	2x2 Low
	70
	14.6
	≥5
	CL_A-A

	Note1: For CA capable UE, the OCNG pattern applies for each CC


8.2.2.3.1A
TDD Soft buffer management test
8.2.2.3.1A_A
TDD Soft buffer management test for CA

8.2.2.3.1A_A.1
TDD Soft buffer management for CA (intra‑band contiguous DL CA)
8.2.2.3.1A_A.1.1
Test purpose
To verify UE performance with proper instantaneous buffer implementation.
8.2.2.3.1A_A.1.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 10 and forward which support intra-band contiguous DL CA.

8.2.2.3.1A_A.1.3
Minimum conformance requirements
The requirements are specified in Table 8.2.2.3.1A_A.1.3-2, with the addition of the parameters in Table 8.2.2.3.1A_A.1.3-1 and the downlink physical channel setup according to Annex C.3.2. The purpose is to verify UE performance with proper instantaneous buffer implementation.
Table 8.2.2.3.1A_A.1.3-1: Test Parameters for soft buffer management (FRC)
	Parameter
	Unit
	Test 1-2

	Downlink power allocation
	
[image: image9.wmf]A

r


	dB
	-3

	
	
[image: image10.wmf]B

r


	dB
	-3 (Note 1)

	
	(
	dB
	0
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at antenna port
	dBm/15kHz
	-98

	ACK/NACK feedback mode
	
	-

(Note 2)

	PDSCH transmission mode
	
	3

	Note 1:
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Note 2:
PUCCH format 1b with channel selection is used to feedback ACK/NACK.
Note 3:
For CA test cases, the same PDSCH transmission mode is applied to each component carrier.


Table 8.2.2.3.1A_A.1.3-2: Minimum performance soft buffer management test (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	13.2
	3
	CL_C, CL_A-A

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	15.7
	4
	CL_C, CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


The normative reference for this requirement is TS 36.101 [2] clause 8.2.2.3.1A
8.2.2.3.1A_A.1.4
Test description
Same test description as in clause 8.2.2.3.1_A.1 with the following exceptions:

-
Instead of Table 8.2.2.3.1_A.1.3-1 ( use Table 8.2.2.3.1A_A.1.3-1.

-
Instead of Table 8.2.2.3.1_A.1.3-2 ( use Table 8.2.2.3.1A_A.1.3-2.

-
Instead of Table 8.2.2.3.1_A.1.5-1 ( use Table 8.2.2.3.1A_A.1.5-1.

8.2.2.3.1A_A.1.5
Test requirement
Same test requirements as in clause 8.2.2.3.1_A.1.5 with the following exceptions:

-
Instead of Table 8.2.2.3.1_A.1.3-1 ( use Table 8.2.2.3.1A_A.1.3-1.

-
Instead of Table 8.2.2.3.1_A.1.5-1 ( use Table 8.2.2.3.1A_A.1.5-1.
Table 8.2.2.3.1A_A.1.5-1: Test requirement soft buffer management test (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	14.1
	3
	CL_C

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	16.6
	4
	CL_C

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


8.2.2.3.1A_A.2
TDD Soft buffer management for CA (inter-band DL CA or intra‑band non-contiguous DL CA)
8.2.2.3.1A_A.2.1
Test purpose
Same test purpose as in clause 8.2.2.3.1A_A.1.1.
8.2.2.3.1A_A.2.2
Test applicability
This test applies to all types of E-UTRA TDD UE release 11 and forward which support inter-band DL CA or intra-band non-contiguous DL CA.

8.2.2.3.1A_A.2.3
Minimum conformance requirements
Same minimum conformance requirements as in clause 8.2.2.3.1A_A.1.3.
8.2.2.3.1A_A.2.4
Test description
Same test description as in clause 8.2.2.3.1A_A.1.4.
8.2.2.3.1A_A.2.5
Test requirement
Same test requirements as in clause 8.2.2.3.1A_A.1.5 with the following exceptions:

-
Instead of Table 8.2.2.3.1A_A.1.5-1 ( use Table 8.2.2.3.1A_A.2.5-1.
Table 8.2.2.3.1A_A.2.5-1: Test requirement soft buffer management test (FRC)

	Test number
	Bandwidth
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category
	CA capability

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	
	

	1
	2x20 MHz
	R.30-2 TDD
	OP.1 TDD (Note 1)
	EVA70
	2x2 Low
	70
	14.1
	3
	CL_A-A

	2
	2x20 MHz
	R.35-1 TDD
	OP.1 TDD (Note 1)
	EVA5
	2x2 Low
	70
	16.6
	4
	CL_A-A

	Note 1:
For CA test cases, the OCNG pattern applies for each CC.


<Unchanged Sections Skipped>
F.1.4
Measurement of performance requirements

Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1.1.1 Multiple PRBs

 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	± 0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB for single Tx

AWGN flatness and signal flatness ±2.0 dB

	<Unchanged Items Skipped>

	8.2.2.2.3_C.1
	Same as 8.2.1.2.3_C.1
	Same as 8.2.1.2.3_C.1

	8.2.2.2.3_E.1

- Propagation Condition EVA5
	[TBD]
	[TBD]

	8.2.2.3.1
	± 0.9 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Signal-to-noise ratio uncertainty

2. Fading profile power uncertainty
3. Effect of AWGN flatness and signal flatness
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
AWGN flatness and signal flatness has x 0.25 effect on the required SNR, so use sensitivity factor of x 0.25 for the uncertainty contribution.

Test System uncertainty = SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2 + (0.25 x AWGN flatness and signal flatness) 2)

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.7 dB for MIMO

AWGN flatness and signal flatness ±2.0 dB

	8.2.2.3.1_1 TDD PDSCH Open Loop Spatial Multiplexing 2x2 (Release 11 and forward)
	Same as 8.2.2.3.1
	Same as 8.2.2.3.1

	8.2.2.3.1_A.1 TDD PDSCH Open Loop Spatial Multiplexing 2x2 for CA (intra‑band contiguous DL CA)
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	8.2.2.3.1A_A.1 TDD Soft buffer management for CA (intra‑band contiguous DL CA)
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	8.2.2.3.1A_A.2 TDD Soft buffer management for CA (inter-band DL CA or intra‑band non-contiguous DL CA)
	Same as 8.2.2.3.1 for each CC
	Same as 8.2.2.3.1

Calculation applies for each CC

	8.2.2.3.2
	± 0.9 dB
	Same as 8.2.2.3.1

	8.2.2.3.3_C.1
	Same as 8.2.1.3.3_C.1
	Same as 8.2.1.3.3_C.1

	<Unchanged Items Skipped>

	10.2
	± 0.9 dB
	Same as 10.1

	[Other tests FFS]
	
	

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;

NRB x 180kHz according to BWConfig

	AWGN absolute power uncertainty, averaged over BWConfig Note 4
	±3 dB

	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	Noc2 absolute power uncertainty, averaged over BWConfig Note 5
	±3 dB

	Noc1 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Noc3 / Noc2 ratio uncertainty, averaged over BWConfig Note 5
	±0.3 dB

	Es / Noc2 ratio (SNR) uncertainty, averaged over downlink transmission Bandwidth Note 5
	±0.3 dB (includes uncertainty in precoding applied by the test system, where applicable)

	Fading profile power uncertainty
	Test-specific

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)

	CA performance requirements only:

Relative frequency error between carriers
	30Hz, measured over a 1ms period, and maximum carrier spacing 80MHz

	Note 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.

Note 2:
The AWGN or N ocx parameters apply to all test cases except 8.7.1 and 8.7.2. The fading parameters apply to test cases using fading
Note 3:
In CA test cases using multiple component carriers (CCs), the uncertainties and related constraints apply for each CC.
Note 4:
Applies for test cases which specify Noc, a single value that remains constant with time.

Note 5:
Applies for test cases which specify Noc1, Noc2 and Noc3, that are symbol or subframe specific.


<Unchanged Sections Skipped>
F.3.4
Measurement of performance requirements

Table F.3.4-1: Derivation of Test Requirements (performance tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged 

	8.2.1.1.1 Multiple PRBs

 - Prop’n Condition HST
	SNR as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	<Unchanged Items Skipped>

	8.2.2.2.3_E.1

 - Prop'n Condition EVA5
	[TBD]
	[TBD]
	[TBD]

	8.2.2.3.1
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.2.3.1_1
	SNR as specified
	Same as 8.2.2.3.1
	Formula: SNR + TT

T-put limit unchanged

	8.2.2.3.1_A.1
	SNRs as specified
	Same as 8.2.2.3.1 for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.2.3.1A_A.1
	SNRs as specified
	Same as 8.2.2.3.1 for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.2.3.1A_A.2
	SNRs as specified
	Same as 8.2.2.3.1 for each CC
	Formula: SNR + TT

T-put limit unchanged

	8.2.2.3.2
	SNR as specified
	0.9 dB
	Formula: SNR + TT

T-put limit unchanged

	<Unchanged Items Skipped>

	10.1
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	10.2
	SNR as specified
	0.9dB
	Formula: SNR + TT

T-put limit unchanged

	[Other tests FFS]
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