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1 Introduction

In RAN4 meeting #69, the EPDCCH demodulation test cases of distributed mode with TM3 and localized mode with TM9 were agreed and captured in CR [1][2]. Meanwhile the test cases of localized mode with TM10 were captured in agreed CR [3] with some TBD parameters. In this contribution, we focus on the remaining issues of ePDCCH localized TM10 test and provide our proposals on these TBD parameters. 
2 Remaining issues of localized mode with TM10
2.1 Remaining issues
In the previous RAN4 meetings, the following methodology for ePDCCH tests had been agreed considering the different UE capability, which is given in Table 1.
Table 1: How to perform ePDCCH demodulation tests for different UE capability
	UE Capability
	Test 1

Distributed EPDCCH
	Test 2

Localized EPDCCH + TM9
	Test 3

Localized EPDCCH + TM10 QCL

	
	
	
	Test 3a: Fixed Tx point
	Test 3b: DPS

	Non-TM10 UE
	AL 4 and 16
	AL 2 and 8
	NA
	NA

	TM10 UE 7-0
	AL 4 and 16
	AL 8 or 2
	AL 2 or 8 
	NA

	TM10 UE 7-1
	AL 4 and 16
	AL 8 or 2
	NA
	AL 2 or 8


Besides, the following agreements of TM10 test also were reached, which were captured in [4]:
· Transmit ePDCCH and PDSCH from same TP in TM10 localized ePDCCH test. 

· For TM10 localized ePDCCH test for 7-0 UE, reuse ePDCCH set configuration for TM9 localized ePDCCH test. 

· CRS-IC is not mandated for the EPDCCH demodulation Test 3.

· For EPDCCH tests Carrier indicator and SRS request fields are not present in the DCI and DCIs have following sizes:

· Format 2A: 42 bits for FDD and 45 bits for TDD

· Format 2C: 44 bits for FDD and 47 bits for TDD

· Format 2D: 46 bits for FDD and 49 bits for TDD

· For Test 3 use two fully overlapping localized EPDCCH sets with 8 PRB pairs (# 0, 7, 14, 21, 28, 35, 42, 49).

· Propagation of EVA5 to be used. 

The remaining issues for EPDCCH TM10 test cases are:

· Which aggregation level should be used for Test 3a/3b, 2 or 8?
· Whether to count BLER separately or together for Test 3b?

· How to schedule the PDSCH between two TPs for test 3b?

· How/whether to configure NZP-CSI-RS/ZP-CSI-RS/CSI-IM and CSI-process for test 3a/test 3b?
2.2 Discussion and proposals
2.2.1

Simulation results
Before discussing these remaining issues, we firstly evaluate the performance of the localized transmission mode tests with TM10. The TM10 specific simulation parameters, which are different from the parameters of TM9, are provided in Table 2.
Table 2: TM10 specific simulation parameters (FDD)
	Parameter
	TP 1
	TP 2

	EPDCCH set configuration
	Two localized sets, 8 PRB for each sets, PRB location index [0 7 14 21 28 35 42 49]

	DCI format
	DCI 2D, 46+16=62bit

	Antenna configuration
	2x2 low

	Propagation Condition
	EVA5
	EVA5

	Time offset
	0 us
	2.0 us

	Frequency shift
	0 Hz
	200 Hz


Based on the assumptions, we will provide the BLER performances for EPDCCH coming from the different TP-s. The cases under evaluation include:

· Case 1: EPDCCH from TP1 

· Case 2: EPDCCH from TP2 

· Case 3: EPDCCH from TP2 and EVA5, while UE keep time and frequency synchronization with TP1.
The results were shown in Figure 1. 
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Figure 1: EPDCCH demodulation performance with different transmission cases
It could be observed that:
· Under the same propagation channel and with the different time/frequency offsets for TP1 and TP2, the EPDCCH demodulation performances from two TPs could be similar for both eCCE level 2 and 8 by using the correct timing and frequency compensation;
· If UE kept the time and frequency synchronization with the wrong TP, the demodulation performance of ePDCCH for TP2 would degrade significantly.
2.2.2

eCCE level
Comparing the simulation results with 2 eCCE level and 8 eCCE level, the same performance and UE behaviours could be observed. So in our opinion, both of them could be adopted. 

· Proposal 1: both AL-2 and AL-8 can be used for ePDCCH TM10 tests.

2.2.3

Propagation condition and BLER test metric
The same propagation channel would lead the similar demodulation performances for two TPs, which make it possible to apply one common reference SINR value to verify the BLER performances separately on two TPs for the DPS test. 
And compared to one combined BLER test metric, counting BLER separately on each TP will provide better discrimination between the good time-and-frequency tracking and the bad one. So we propose that:

· Proposal 2: Count EPDCCH BLER separately on each TP at one reference SINR values for TM10 UE feature 7-1 case assuming that the same propagation conditions are used for both TPs.

Regarding the PDSCH scheduling for DPS test, we suggest random scheduling between two TPs with 50%/50% probability to reduce the total required time of testing, since the certain number of samples of ACK/NACK are needed to verify the EPDCCH demodulation performance for both TPs. For example, if x total TTI is needed for 50%/50% case, and (5*x/3) total TTI is required for 30%/70% case in theory. So we propose that:

· Proposal 3: Randomly schedule PDSCH between two TPS with 50%/50% probability for TM10 DPS tests.
2.2.3

CSI-RS configurations
Regarding the related configurations of CSI-RS, for the sake of fully verifying the EPDCCH rate matching with/without the configuration of CSI-IM, we suggest introducing the CSI-RS related configurations as shown in the following Tables.
Since the timing is based on CSI-RS, it would be better to consider the different CSI-RS configurations for the different TPs. The key idea in our proposal is that the Cell-1’s ZP-CSI-RS could be used as muting REs to protect Cell-2’s NZP-CSI-RS and vice versa so as to improve the timing estimation performance to enlarge the performance gap between with and without the correct timing estimation and compensation.
· Proposal 4: adopt the above CSI-RS related configuration for EPDCCH TM10 test.
Table 3: CSI-RS configurations for FDD
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	[0]
	N/A
	[0]

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	[2]
	N/A
	[2]

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	N/A
	N/A
	[5] 
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	N/A
	[2]
	N/A

	Zero power CSI reference signal
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	[0100000000000000]
	[1100000000000000]
	[0100010000000000]

	
	CSI-RS subframe configuration ICSI-RS
	
	N/A
	[2]
	[2]
	[2]

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	[1]
	[1]
	[1]

	
	Zero-power CSI RS subframe configuration ICSI-RS
	
	N/A
	[2]
	[2]
	[2]

	CSI process (ProcessId=1)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	[1]
	N/A
	[1]

	
	CSI IM Identity (IMId)
	
	N/A
	[1]
	N/A
	[1]

	CSI process (ProcessId=2)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	N/A
	[2]
	N/A

	
	CSI IM Identity (IMId)
	
	N/A
	N/A
	[1]
	N/A


Table 4: CSI-RS configurations for TDD
	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	[0]
	N/A
	[0]

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	[0]
	N/A
	[0]

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	N/A
	N/A
	[5]
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	N/A
	[0]
	N/A

	Zero power CSI reference signal
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	[0100000000000000]
	[1100000000000000]
	[0100010000000000]

	
	CSI-RS subframe configuration ICSI-RS
	
	N/A
	[0]
	[0]
	[0]

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	[1]
	[1]
	[1]

	
	Zero-power CSI RS subframe configuration ICSI-RS
	
	N/A
	[0]
	[0]
	[0]

	CSI process (ProcessId=1)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	[1]
	N/A
	[1]

	
	CSI IM Identity (IMId)
	
	N/A
	[1]
	N/A
	[1]

	CSI process (ProcessId=2)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	N/A
	[2]
	N/A

	
	CSI IM Identity (IMId)
	
	N/A
	N/A
	[1]
	N/A


3 Some corrections for other EPDCCH tests
For the EPDCCH demodulation performance requirements under distributed transmission mode, UE should detect PCIFCH first to decide the resource allocation of EPDCCH and PDSCH. So during the test, EPDCCH and PCIFCH are detected jointly, i.e., a miss detection of PCFICH implies a miss detection of EPDCCH, which should be clarified in the specificaiton.
So we propose that:

· Proposal 5: In Section 8.8.1 add the sentence “For the distributed transmission mode, EPDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of EPDCCH” to clarify that EPDCCH and PCFICH should be detected jointly.
For the EPDCCH localzed demodualtion performance requirements, UE should follow high layer signaling of epdcch-StartSymbol-r11 instead of detecting PCFICH to decide the start position of EPDCCH. Correspondingly, CFI is set to 1 to ensure UE do not use PCFICH by mistake. So the number of PDCCH symbols in the test should be 1 rather than 2.
There would be some ambiguity in the specification for DTX requirement, i.e., “EPDCCH subframe monitoring is configured and the subframe monitoring requirement in EPDCCH restricted subframes is statDTX of [100%].” It would be unclear whether EPDCCH restricted subframes are subframes indicated by bit 1 or bit 0 of subframe monitoring patter of subframePatternConfig-r11.
And the detailed changes for localzied test with TM9 are given in the Annex II.
4 Conclusion
In this paper, we discuss the remaining issues on EPDCCH localized mode TM10 test, the following proposal are suggested:
· Proposal 1: both AL-2 and AL-8 can be used for ePDCCH TM10 tests.

· Proposal 2: Count EPDCCH BLER separately on each TP at one reference SINR values for TM10 UE feature 7-1 case assuming that the same propagation conditions are used for both TPs.
· Proposal 3: Randomly schedule PDSCH between two TPS with 50%/50% probability for TM10 DPS tests.

· Proposal 4: adopt the above CSI-RS related configuration for EPDCCH TM10 test.
· Proposal 5: In Section 8.8.1 add the sentence “For the distributed transmission mode, EPDCCH and PCFICH are tested jointly, i.e. a miss detection of PCFICH implies a miss detection of EPDCCH” to clarify that EPDCCH and PCFICH should be detected jointly.
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6 Annex I: CR for localized test with TM10
<< Start of change >>
8.8.2.1.2
Localized transmission with TM10 quasi co-location Type-B

For the parameters specified in Table 8.8.2.1.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.8.2.1.2-2 and Table 8.8.2.1.2-3. The downlink physical setup is accordance with Annex C.3.2. 

In Test 1, one CSI process is configured for UE. EPDCCH and PDSCH scheduled by EPDCCH are transmitted from Cell 2 and are blanked in Cell 1. In Test 2, two CSI process are configured for UE. EPDCCH and PDSCH scheduled by EPDCCH are alternately transmitted from Cell 1 and Cell 2 according to the given subframe pattern.

Table 8.8.2.1.2-1: Test Parameters for Localized Transmission

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	

	
	
	
	
	

	Bandwidth
	MHz
	10
	10
	10
	10

	Number of configured EPDCCH Sets
	
	2 (Note 1)
	2 (Note1)

	EPDCCH-PRB-Set ID (setConfigId)
	
	0
	1
	0
	1

	Transmission type of EPDCCH-PRB-set
	
	Localized
	Localized
	Localized
	Localized

	Number of PRB pair per EPDCCH-PRB-set 
	PRB
	8
	8
	8
	8

	EPDCCH beamforming model
	
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5

	PDSCH transmission mode
	
	10
	10
	10
	10

	PDSCH transmission scheduling
	
	Blanked in all the subframes
	Transmit in all the subframes
	[50% probability randomly scheduled]
	[50% probability randomly scheduled]

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	[0]
	N/A
	[0]

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	[2]
	N/A
	[2]

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	N/A
	N/A
	[5] 
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	N/A
	[2]
	N/A

	Zero power CSI reference signal
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	[0100000000000000]
	[1100000000000000]
	[0100010000000000]

	
	CSI-RS subframe configuration ICSI-RS
	
	N/A
	[2]
	[2]
	[2]

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	[1]
	[1]
	[1]

	
	Zero-power CSI RS subframe configuration ICSI-RS
	
	N/A
	[2]
	[2]
	[2]

	CSI process (ProcessId=1)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	[1]
	N/A
	[1]

	
	CSI IM Identity (IMId)
	
	N/A
	[1]
	N/A
	[1]

	CSI process (ProcessId=2)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	N/A
	[2]
	N/A

	
	CSI IM Identity (IMId)
	
	N/A
	N/A
	[1]
	N/A

	EPDCCH starting position
	
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time offset between cells
	(s
	N/A
	2
	N/A
	2

	Frequency shift between cells
	Hz
	N/A
	200
	N/A
	200

	Cell ID
	
	0
	126
	0
	126

	Note 1: 
Resource blocks nPRB =0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.
Note 2:
The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11. And CFI is set to 1.


Table 8.8.2.1.2-2: Minimum Performance for Cell 1

	Test number
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	
	
	
	
	
	
	
	

	2
	TBD
	TBD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	 TBD


Table 8.8.2.1.2-3: Minimum Performance for Cell 2

	Test number
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	TBD
	TBD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	 TBD

	2
	TBD
	TBD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	 TBD


<< End of change >>

<< Start of change to be inserted after 8.8.2.2.1>>

8.8.2.2.2
Localized transmission with TM10 quasi co-location Type-B

For the parameters specified in Table 8.8.2.2.2-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.8.2.2.2-2 and Table 8.8.2.2.2-3. The downlink physical setup is accordance with Annex C.3.2. 

In Test 1, one CSI process is configured for UE. EPDCCH and PDSCH scheduled by EPDCCH are transmitted from Cell 2 and are blanked in Cell 1. In Test 2, two CSI process are configured for UE. EPDCCH and PDSCH scheduled by EPDCCH are alternately transmitted from Cell 1 and Cell 2 according to the given subframe pattern.
Table 8.8.2.2.2-1: Test Parameters for Localized Transmission

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2

	

	
	
	
	
	

	Bandwidth
	MHz
	10
	10
	10
	10

	Number of EPDCCH Sets
	
	2 (Note 1)
	2 (Note1)

	EPDCCH-PRB-Set ID (setConfigId)
	
	0
	1
	0
	1

	Transmission type of EPDCCH-PRB-set
	
	Localized
	Localized
	Localized
	Localized

	Number of PRB pair per EPDCCH-PRB-set 
	PRB
	8
	8
	8
	8

	EPDCCH beamforming model
	
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5
	Annex B.4.5

	PDSCH transmission mode
	
	10
	10
	10
	10

	PDSCH transmission scheduling
	
	Blanked in all the subframes
	Transmit in all the subframes
	[50% probability randomly scheduled]
	[50% probability randomly scheduled]

	CSI reference signal configurations
	
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16
	Antenna ports 15,16

	Non-zero power CSI reference signal (NZPId=1)
	CSI reference signal configuration
	
	N/A
	[0]
	N/A
	[0]

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	[0]
	N/A
	[0]

	Non-zero power CSI reference signal (NZPId=2)
	CSI reference signal configuration
	
	N/A
	N/A
	[5]
	N/A

	
	CSI reference signal subframe configuration ICSI-RS
	
	N/A
	N/A
	[0]
	N/A

	Zero power CSI reference signal
	CSI-RS Configuration list (ZeroPowerCSI-RS bitmap)
	Bitmap
	N/A
	[0100000000000000]
	[1100000000000000]
	[0100010000000000]

	
	CSI-RS subframe configuration ICSI-RS
	
	N/A
	[0]
	[0]
	[0]

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	[1]
	[1]
	[1]

	
	Zero-power CSI RS subframe configuration ICSI-RS
	
	N/A
	[0]
	[0]
	[0]

	CSI process (ProcessId=1)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	[1]
	N/A
	[1]

	
	CSI IM Identity (IMId)
	
	N/A
	[1]
	N/A
	[1]

	CSI process (ProcessId=2)
	Non-Zero power CSI RS Identity (NZPId)
	
	N/A
	N/A
	[2]
	N/A

	
	CSI IM Identity (IMId)
	
	N/A
	N/A
	[1]
	N/A

	EPDCCH starting position
	
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)
	pdsch-Start-r11=2 (Note 2)

	Subframe configuration
	
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN
	Non-MBSFN

	Time offset between cells
	(s
	N/A
	2
	N/A
	2

	Frequency shift between cells
	Hz
	N/A
	200
	N/A
	200

	Cell ID
	
	0
	126
	0
	126

	Note 1: 
Resource blocks nPRB = 0, 7, 14, 21, 28, 35, 42, 49 are allocated for both the first set and the second set.
Note 2:
The starting OFDM symbol for EPDCCH is determined from the higher layer signalling pdsch-Start-r11. And CFI is set to 1


Table 8.8.2.2.2-2: Minimum Performance EPDCCH for Cell 1

	Test number
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	
	
	
	
	
	
	
	

	2
	TBD
	TBD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	 TBD


Table 8.8.2.2.2-3: Minimum Performance EPDCCH for Cell 2

	Test number
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	TBD
	TBD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	 TBD

	2
	TBD
	TBD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	 TBD


<< End of change >>

7 Annex II: CR for localized test with TM9
8.8.2.1
FDD

The parameters specified in Table 8.8.2.1-1 are valid for all FDD tests unless otherwise stated.
Table 8.8.2.1-1: Test Parameters for Localized EPDCCH
	Parameter
	Unit
	Localized  Transmission

	Number of PDCCH symbols
	symbols
	1 (Note 1)

	epdcch-StartSymbol-r11
	
	2

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
	EPDCCH_RA = A

	dB
	0

	
	EPDCCH_RB = B
	dB
	0

	
[image: image5.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1

	
	ms
	1

	Beamforming Pre-Coder
	
	Annex B. 4.5

	Cell Specific Reference Signal
	
	Port 0 and 1

	CSI Reference Signal
	CSI-RS
	2 Ports: Port 15 and 16

	
	ZP-CSI-RS
	1 Port (Note 2)

	Number of EPDCCH Sets
	
	2

	Number of PRB per EPDCCH Set
	
	2 (1st Set)

8 (2nd Set) (Note 3)

	EPDCCH Subframe Monitoring
	
	Enabled

(Note 4)

	PDSCH TM
	
	TM9

	
	
	

	
	
	

	Note 1:
The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFI is set to 1.

Note 2:
Periodicity of CSI-RS and ZP-CSI-RS is 5 ms. ZP CSI-RS subframe configuration of 2 and NZP CSI-RS subframe configuration of 2.  ZP-CSI-RS bitmap = {0000010000000000}.
Note 3:
The 1st Set is Distributed transmission and the 2nd Set is Localized transmission. The PRBs are uniformly disctributed across the bandwidth with PRB = {0, 49} for the first set and PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set. The two Sets are overlapping on PRB 0 and PRB 49.

The test results are based on the localized transmission.

Note 4:
Subframe Monitoring Methodology: EPDCCH is scheduled in every DL subframe from the 2nd Set, but the UE is configured with the monitoring subframes, where the UE monitors UE-specific search space on EPDCCH. Legacy PDCCH is not scheduled.  Subframe monitoring configuration:  subframePatternConfig-r11 = {1111111110  1111111101  1111111011 1111110111}.


8.8.2.1.1
Localized EPDCCH performance

For the parameters specified in Table 8.8.2.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.8.2.1.1-1. EPDCCH subframe monitoring is configured and the subframe monitoring requirement in EPDCCH restricted subframes indicated by bit 0 of subframePatternConfig-r11 is statDTX of [100%].

The downlink physical setup is in accordance with Annex C.3.2.

Table 8.8.2.1.1-1: Minimum performance Localized EPDCCH with TM9

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	2 ECCE
	R.54 FDD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	[11.91]

	2
	10 MHZ
	8 ECCE 
	R.55 FDD
	OP.7 FDD
	EVA5
	2 x 2 Low
	1
	[2.0]


<< Unchanged part omitted >>

8.8.2.2
TDD

The parameters specified in Table 8.8.2.2-1 are valid for all TDD tests unless otherwise stated.

Table 8.8.2.2-1: Test Parameters for Localized EPDCCH with TM9
	Parameter
	Unit
	Localized  Transmission

	Number of PDCCH symbols
	symbols
	1 (Note 1)

	epdcch-StartSymbol-r11
	
	2

	PHICH duration
	
	Normal

	Unused RE-s and PRB-s
	
	OCNG

	Cell ID
	
	0

	Downlink power allocation
	EPDCCH_RA = A

	dB
	0

	
	EPDCCH_RB = B
	dB
	0

	
[image: image6.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Cyclic prefix
	
	Normal

	Subframe Configuration
	
	Non-MBSFN

	Precoder Update Granularity
	PRB
	1


	
	ms
	1

	Beamforming Pre-Coder
	
	Annex B. 4.5

	Cell Specific Reference Signal
	
	Port 0 and 1

	CSI Reference Signal
	CSI-RS
	2 Ports (Port 15 and 16)

	
	ZP-CSI-RS
	1 Port (Note 2)

	Number of EPDCCH Sets
	
	2 (Note 3)

	Number of PRB per EPDCCH Set
	
	2 (1st Set)

 8 (2nd Set)

	EPDCCH Subframe Monitoring
	
	Enabled

(Note 4)

	PDSCH TM
	
	TM9

	TDD UL/DL Configuration
	
	0

	TDD Special Subframe
	
	1 (Note 5)

	
	
	

	Note 1:
The starting symbol for EPDCCH is signalled with epdcch-StartSymbol-r11. However, CFI is set to 1.

Note 2:
Periodicity of CSI-RS and ZP-CSI-RS is 5 ms. ZP CSI-RS subframe configuration of 0 and NZP CSI-RS subframe configuration of 0. ZP-CSI-RS bitmap = {0000010000000000}.
Note 3:
The 1st Set is Distributed transmission and the 2nd Set is Localized transmission. The PRBs are uniformly disctributed across the bandwidth with PRB = {0, 49} for the first set and PRB = {0, 7, 14, 21, 28, 35, 42, 49} for the second set. The two Sets are overlapping at PRB 0 and PRB 49.
Note 4:
Subframe Monitoring Methodology: EPDCCH is scheduled in every DL subframe from the 2nd Set, but the UE is configured with the monitoring subframes, where the UE monitors UE-specific search space on EPDCCH. Legacy PDCCH is not scheduled.
Subframe monitoring configuration:  subframePatternConfig-r11 = {1100011000  1100010000  1100011000  1100001000   1100011000  1000011000  1100011000}.

Note 5:
Demodulation performance is averaged over normal and special subframe.


8.8.2.2.1
Localized EPDCCH performance

For the parameters specified in Table 8.8.1.1-1 the average probability of a missed downlink scheduling grant (Pm-dsg) shall be below the specified value in Table 8.8.1.2-1. EPDCCH subframe monitoring is configured and the subframe monitoring requirement in EPDCCH restricted subframes indicated by bit 0 of subframePatternConfig-r11 is statDTX of [100%].

The downlink physical setup is in accordance with Annex C.3.2.

Table 8.8.2.2.1-1: Minimum performance Localized EPDCCH with TM9

	Test number
	Bandwidth 
	Aggregation level
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Antenna configuration and correlation Matrix 
	Reference value

	
	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1 
	10 MHz
	2 ECCE
	R.54 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	 [TBD]

	2
	10 MHZ
	8 ECCE 
	R.55 TDD
	OP.7 TDD
	EVA5
	2 x 2 Low
	1
	[TBD]


<<End of Change >>
