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{Start of changes}
8.3.1.3 FDD
 PDSCH Performance with DCI format 2D and non Quasi Co-located Antenna Ports
8.3.1.3.1_F
FDD PDSCH Performance with DCI format 2D, non Quasi Co-located Antenna Ports, Same Cell ID and single NZP CSI-RS resource for CoMP
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Some Minimum and Test requirements are still in square brackets

- Step of test procedure may be confirmed or updated.

- Message contents is FFS.

- Test Tolerance is undefined.
- The statistical time for the duration of measurements until a pass is declared may need to be verified.

- The point of time when each of the TPs needs to be configured in relation to the other TP may need clarification.
8.3.1.3.1_F.1
Test purpose
To verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission points share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling.
8.3.1.3.1_F.2
Test applicability

This test applies to E-UTRA FDD category  2 – 8 UE release 11 and forward that support a single CSI process on a component carrier within a band with PDSCH transmission mode 10.
8.3.1.3.1_F.3
Minimum conformance requirements

The requirements are specified in Table 8.3.1.3.1_F.3-3, with the addition of the parameters in Table 8.3.1.3.1_F.3-1 and Table 8.3.1.3.1_F.3-2. In table 8.3.1.3.1_F.3-1 transmission point 1 (TP1) is the serving cell and transmission point 2 (TP2) transmits PDSCH. The downlink physical channel setup for TP1 is according to Table C.3.4-1 and for TP2 according to Table C.3.4-2.
Table 8.3.1.3.1_F.3-1: Test Parameters for quasi co-location type B: same Cell ID
	Parameter
	Unit
	TP 1
	TP 2

	Downlink power allocation
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	dB
	0
	0
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	dB
	0
	0

	
	(
	dB
	-3
	-3

	Cell-specific reference signals
	
	Antenna ports 0,1
	(Note 2)

	CSI-RS 0 antenna ports
	
	NA
	Port {15,16}

	qcl-CSI-RS-ConfigNZPId-r11, CSI-RS  0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	NA
	5/2

	qcl-CSI-RS-ConfigNZPId-r11, CSI-RS 0 configuration
	
	NA
	8

	csi-RS-ConfigZPId-r11, Zero-power CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframe
	NA
	5/2

	csi-RS-ConfigZPId-r11, Zero-power CSI-RS 0 configuration ICSI-RS /
ZeroPower CSI-RS bitmap
	
	NA
	2/

0000010000000000

	
[image: image3.wmf]oc

N

at antenna port
	dBm/15kHz
	-98
	-98

	SNR 
	dB
	Reference point in Table 8.3.1.3.1_F.3-2
	Reference point in Table 8.3.1.3.1_F.3-2

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	0

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	Blanked
	10

	Number of allocated PRB
	PRB
	NA
	50

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’

	Time offset between TPs
	(s
	NA
	Reference point in Table 8.3.1.3.1_F.3-2

	Frequency error between TPs
	Hz
	NA
	0

	Beamforming model
	
	NA
	As specified in clause B.4.1 

	Symbols for unused PRBs
	
	NA
	OCNG (Note 3)

	Note 1:
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Noet 2: 
REs for antenna ports 0 ans 1 CRSs have zero transmission power.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


Table 8.3.1.3.1_F.3-2 Configurations of PQI and DL transmission hypothesis for each PQI set

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	Blanked 
	PDSCH 


Table 8.3.1.3.1_F.3-3: Minimum performance for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 FDD
	NA
	OP.1 FDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12.1]
	2-8

	2
	R.52 FDD
	NA
	OP.1 FDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.6]
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
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The normative reference for this requirement is TS 36.101 [2] clause 8.3.1.3.1.

8.3.1.3.1_F.4
Test description

8.3.1.3.1_F.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 4.3.1.1.
Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.
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 A.40 for antenna configuration 2x2.

2.
The parameter settings for the TP 1 and TP 2 are set up according to table 8.3.1-1, table 8.3.1.3.1_F.3-1 and 8.3.1.3.1_F.3-2 as appropriate.

3.
Downlink signals are initially set up according to Annex C0, 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 8.3.1.3.2_F.4.3.
8.3.1.3.1_F.4.2
Test procedure
1.
SS transmits PDCCH on TP 1. PQI set and PDSCH transmission hypothesis in PDCCH format 2D are configured according to Table 8.3.1.3.1_F.3-2. 

2.
SS transmits PDSCH on TP 1 and TP 2 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to Table 8.3.1.3.1_F.3-3. The SS sends downlink MAC padding bits on the DL RMC. 

3.
Set the parameters of the reference channel, timing offset(TP 2 timing - TP 1 timing), the propagation condition, the correlation matrix and the SNR according to Table 8.3.1.3.1_F.3-3 Test 1 as appropriate.
4.
Wait for at least 1 second before measuring throughput.
5.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

6.
Repeat steps 1 to 4 for Test 2 in Table 8.3.1.3.1_F.3-3. 
8.3.1.3.1_F.4.3
Message contents

FFS

8.3.1.3.1_F.5
Test requirement
Table 8.3.1.3.1_F.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.3.3.3.2 for the throughput test shall meet or exceed the specified value in Table 8.3.1.3.1_F.5-1 for the specified SNR including test tolerances for the throughput test.

Table 8.3.1.3.1_F.5-1: Test requirements for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 FDD
	NA
	OP.1 FDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12.1]+TT
	2-8

	2
	R.52 FDD
	NA
	OP.1 FDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.6]+TT
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
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{Unchanged sections skipped}
Table 8.3.2.2.1_D.5-1: Test requirement for CDM-multiplexed DM RS (FRC) with multiple CSI-RS configurations
	Test number
	Bandwidth and MCS
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	1
	10 MHz
16QAM 1/2
	R.51 TDD
	OP.1 TDD
	EPA5
	2x2 Low
	70
	15.4
	2-8


8.3.2.3
Dual-Layer Spatial Multiplexing (with multiple CSI-RS configurations)
TBD
8.3.2.4
 TDD PDSCH Performance with DCI format 2D and non Quasi Co-located Antenna Ports
8.3.2.4.1_F
TDD PDSCH Performance with DCI format 2D, non Quasi Co-located Antenna Ports, Same Cell ID and single NZP CSI-RS resource for CoMP
Editor’s notes: This test case is incomplete. The following items are missing or incomplete:

- Some Minimum and Test requirements are still in square brackets

- Step of test procedure may be confirmed or updated.

- Message contents is FFS.

- Test Tolerance is undefined.
- The statistical time for the duration of measurements until a pass is declared may need to be verified.

- The point of time when each of the TPs needs to be configured in relation to the other TP may need clarification.
8.3.2.4.1_F.1
Test purpose

To verify the UE capability of supporting non quasi-colocated antenna ports when the UE receives DCI format 2D in a scenario where the two transmission points share the same Cell ID. In particular the test verifies that the UE, configured with quasi co-location type B,  performs correct tracking and compensation of the timing difference between two transmission points, channel parameters estimation and rate matching behaviour according to the ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ (PQI) signalling.

8.3.1.2.4_F.2
Test applicability

This test applies to E-UTRA TDD category  2 – 8 UE release 11 and forward that support a single CSI process on a component carrier within a band with PDSCH transmission mode 10.
8.3.1.2.4_F.3
Minimum conformance requirements
The requirements are specified in Table 8.3.2.4_F.3-3, with the addition of the parameters in Table 8.3.2.4_F.3-1 and Table 8.3.2.4_F.3-2. In table 8.3.2.4_F.3-1 transmission point 1 (TP1) is the serving cell and transmission point 2 (TP2) transmits PDSCH. The downlink physical channel setup for TP1 is according to Table C.3.4-1 and for TP2 according to Table C.3.4-2.
Table 8.3.2.4_F.3-1: Test Parameters for quasi co-location type B: same Cell ID
	Parameter
	Unit
	TP 1
	TP 2

	Downlink power allocation
	
[image: image7.wmf]A

r


	dB
	0
	0
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	dB
	0
	0

	
	(
	dB
	-3
	-3

	Cell-specific reference signals
	
	Antenna ports 0,1
	(Note 2)

	CSI-RS 0 antenna ports
	
	NA
	Port {15,16}

	qcl-CSI-RS-ConfigNZPId-r11, CSI-RS  0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframes
	NA
	5/4

	qcl-CSI-RS-ConfigNZPId-r11, CSI-RS 0 configuration
	
	NA
	8

	csi-RS-ConfigZPId-r11, Zero-power CSI-RS 0 periodicity and subframe offset TCSI-RS / ∆CSI-RS
	Subframe
	NA
	5/4

	csi-RS-ConfigZPId-r11, Zero-power CSI-RS 0 configuration ICSI-RS /
ZeroPower CSI-RS bitmap
	
	NA
	4/

0000010000000000
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at antenna port
	dBm/15kHz
	-98
	-98

	SNR 
	dB
	Reference point in Table 8.3.2.4-3
	Reference point in Table 8.3.2.4-3

	BWChannel
	MHz
	10
	10

	Cyclic Prefix
	
	Normal
	Normal

	Cell Id
	
	0
	0

	Number of control OFDM symbols
	
	2
	2

	PDSCH transmission mode
	
	Blanked
	10

	Number of allocated PRB
	PRB
	NA
	50

	qcl-Operation, ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’
	
	Type B, ‘00’

	Time offset between TPs
	(s
	NA
	Reference point in Table 8.3.2.4_F.3-3

	Frequency error between TPs
	Hz
	NA
	0

	Beamforming model
	
	NA
	As specified in clause B.4.1 

	Symbols for unused PRBs
	
	NA
	OCNG (Note 3)

	Note 1:
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Noet 2:
REs for antenna ports 0 ans 1 CRSs have zero transmission power.

Note 3:
These physical resource blocks are assigned to an arbitrary number of virtual UEs with one PDSCH per virtual UE; the data transmitted over the OCNG PDSCHs shall be uncorrelated pseudo random data, which is QPSK modulated.


Table 8.3.2.4_F.3-2 Configurations of PQI and DL transmission hypothesis for each PQI set

	PQI set index
	Parameters in each PQI set
	DL transmission hypothesis for each PQI Set

	
	NZP CSI-RS Index  (For quasi co-location)
	ZP CSI-RS configuration
	TP 1
	TP 2

	PQI set 0 
	CSI-RS 0
	ZP CSI-RS 0 
	Blanked 
	PDSCH 


Table 8.3.2.4_F.3-3: Minimum performance for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 TDD
	NA
	OP.1 TDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12]
	2-8

	2
	R.52 TDD
	NA
	OP.1 TDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.4]
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
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The normative reference for this requirement is TS 36.101 [2] clause 8.3.2.4.1.

8.3.2.4.1_F.4
Test description

8.3.2.4.1_F.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 4.3.1.1.
Bandwidths to be tested: 10MHz, as defined in TS 36.508 [7] clause 4.3.1.1.

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 A.40 for antenna configuration 2x2.

2.
The parameter settings for the TP 1 and TP 2 are set up according to table 8.3.1-1, table 8.3.2.4.1_F.3-1 and 8.3.2.4.1_F.3-2 as appropriate.

3.
Downlink signals are initially set up according to Annex C0, 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 8.3.2.4.2_F.4.3.

8.3.2.4.1_F.4.2
Test procedure

1.
SS transmits PDCCH on TP 1. PQI set and PDSCH transmission hypothesis in PDCCH format 2D are configured according to Table 8.3.2.4.1_F.3-2. 

2.
SS transmits PDSCH on TP 1 and TP 2 via PDCCH DCI format 2D for C_RNTI to transmit the DL RMC according to Table 8.3.2.4.1_F.3-3. The SS sends downlink MAC padding bits on the DL RMC. 

3.
Set the parameters of the reference channel, timing offset(TP 2 timing - TP 1 timing), the propagation condition, the correlation matrix and the SNR according to Table 8.3.2.4.1_F.3-3 Test 1 as appropriate.
4.
Wait for at least 1 second before measuring throughput.
5.
Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during the test interval and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

6.
Repeat steps 1 to 4 for Test 2 in Table 8.3.2.4.1_F.3-3.
8.3.2.4.1_F.4.3
Message contents

FFS

8.3.2.4.1_F.5
Test requirement
Table 8.3.2.4.1_F.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.3.3.3.2 for the throughput test shall meet or exceed the specified value in Table 8.3.2.4.1_F.5-1 for the specified SNR including test tolerances for the throughput test.

Table 8.3.2.4_F.5-1: Minimum performance for quasi co-location type B: same Cell ID
	Test Number
	Reference Channel 
	OGCN pattern
	Time offset between TPs ((s)
	Propagation Conditions (Note1)
	Correlation Matrix and Antenna Configuration (Note 2)
	Reference Value
	UE Category

	
	
	TP1
	TP2
	
	TP1

	TP2
	
	Fraction of Maximum Throughput (%)
	SNR (dB) (Note 3)
	

	1
	R.52 TDD
	NA
	OP.1 TDD
	2
	EPA


	EPA
	2x2 Low
	70
	[12]+TT
	2-8

	2
	R.52 TDD
	NA
	OP.1 TDD
	-0.5
	EPA


	EPA
	2x2 Low
	70
	[12.4]+TT
	2-8

	Note 1:
The propagation conditions for TP1 and TP2 are statistically independent.

Note 2:
The correlation matrix and antenna configuration apply for TP1 and TP2.
Note 3:
SNR corresponds to 
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8.4
Demodulation of PCFICH/PDCCH

{End of changes}
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