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1 Introduction
In RAN 4 #69 several CRs were agreed [1-8] and the WI almost finalized, however some TBD and details still remains to be decided. 

In particular the following open items should be completed:

· TBD values for Distributed test TDD.

· TBD values for Localized test TM9 TDD
· Localized Test for TM10:

· SNR level for Cell 1

· PDSCH transmission scheduling for test 2

· CSI-IM and CSi process configuration

· Final aggregation level

· The final requirements
In this contribution we provide our proposals for the missing values and finalized simulation results for the tests for which requirements are still missing.
2 Distributed test for TM3: practical results.

The distributed tests for TM3 TDD are provided according to the set up in [4].
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Figure 1. TDD Distributed test
Proposal 1: The value proposed for test 1 TDD is  SNR= 2dB and Test 2 TDD is SNR = -3.99dB (considering impairments).
Proposal 2: OP.7 FDD and TDD can be used for both FDD and TDD distributed tests as defined in [8].

3 Localized test for TM9

The localized tests for TM9 are provided according to this set up in [5].
Here we provide updated simulation results to take into account the decisions in terms of NZP and ZP CSI-RS configurations.
FDD: 

· NZP CSI-RS: periodicity 5ms, configuration #2, subframe offset #2

· ZP CSI-RS:  periodicity 5ms, configuration list bitmap [0000010000000000], subframe offset #2

TDD: (Subframe #2 is an UL SF, the only possible way is to use SF #0 instead)
· NZP CSI-RS: periodicity 5ms, configuration #2, subframe offset #0

· ZP CSI-RS:  periodicity 5ms, configuration list bitmap [0000010000000000], subframe offset #0

The results are provided in Figure 2 and 3.
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Figure 2. FDD Localized TM9 test
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Figure 3. TDD Localized TM9 test

Proposal 3: The proposed reference value for TDD test are Test 1: SNR 11.25 dB, test 2: SNR 1.1 dB.

Proposal 4: The OCNG pattern OP.7 FDD and TDD can be used.

4 Localized test for TM10

The localized tests for TM10 are provided according to thE set up in [3]. The following points are still open:

· SNR level for Cell 1

· PDSCH transmission scheduling for test 2

· CSI-IM and CSI process configuration

· Final aggregation level

· The final requirements

In the test description we think it is need to explicitly state that in both FDD and TDD, both Test 1 and 2, the serving cell is cell 1 (reference for QCL offsets).

Additionally the following modifications to the test set up have been considered in the simulations

· For FDD, Test 2, the NZP CSI-RS with NZPid=2 should not be overlapping with NZPid=1. The configuration of the NZPid=2 is changed to [1], as highlighted below (configuration [10] could be also used for FDD).

· For TDD test 2, the configuration of the NZP-CSI-RS with NZPId=2 from [1] to [10] since only slot #0 in SF #0 can be used to transmit CSI-RS, otherwise it would collide with PBCH.
· For both Test 1 and Test 2 the Zero-Power CSI RS configuration for CSI-IM (IMId=1) is 5.
· For TDD UL/DL conf #0, only SF #0 is possible to place CSI-RS, both zero power and non-zero power. So the set up is changed for subframe configuration #2 to #0.
4.1 Localized test for TM10 FDD
Table 1provides the test set up as agreed in [3]. 

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
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	dB
	0dB power imbalance is considered between Cell 1 and Cell 2, i.e. Reference value in Table 8.8.2.1.2-2
	Reference value in Table 8.8.2.1.2-2
	0dB power imbalance is considered between Cell 1 and Cell 2, i.e. Reference value in Table 8.8.2.1.2-2
	Reference value in Table 8.8.2.1.2-2

	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
	Option 1: Transmits 50% of the time
Option 2: Transmits 30% of the time


	Option 1: Transmits 50% of the time
Option 2: Transmits 70% of the time



	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
	[1]
	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
	[0000010000000000]
	[0000010000000000]
	[0000010000000000]

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

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	5
	5
	5

	
	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.


In the following the simulation results are provided for both AL=2 and AL=8 for both Test 1 and Test 2.

For test 1 the results are provided only for Cell 2. 
Figure 4 shows the performance for test 1. Figures 5 and 6 show the performance for test 2 for cell 1 and cell 2 when 2 BLER metrics are considered. Figure 7 and 8 show the performance for test 2 for a single BLER metric for Option 1 and Option 2 respectively with same AL for TP1 and TP2. In all the figures the following curves are represented:
· Correct Behaviour B
· Behaviour A in case of no time and frequency impairments

· Wrong Behaviour A
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Figure 4: Test 1, TM10, Localized setting, EVA 5, 2x2,  Fixed transmission point, Cell 2, AL=2 and AL=8

[image: image6.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

10

-2

10

-1

10

0

SNR(dB) = 10 * lg (epdcch tx power / thermal noise)

BLER of EPDCCH

TM10, FDD, Test2, 100% cell1

 

 

AL =2, correct behavior B (EPDCCH from cell 1, behavior B)

AL=8, correct behavior B (EPDCCH from cell 1, behavior B)

AL=2, upper bound (EPDCCH from cell 1, behavior A)

AL=8, upper bound (EPDCCH from cell 1, behavior A)


Figure 5. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, Cell 1, AL=2 and AL=8
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AL=8, correct behavior B (EPDCCH from cell 2, behavior B)
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Figure 6. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, Cell 2, AL=2 and AL=8
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AL=2, correct behavior B (EPDCCH 50% cell 1, 50% cell 2, behavior B)
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Figure 7. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, 50/50% scheduling pattern, AL=2 and AL=8
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Figure 8. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, 30/70% scheduling pattern, AL=2 and AL=8
The following is proposed for FDD tests TM10:

Proposal 5. Consider 0dB power imbalance between TPs.

Proposal 6. Consider the configurations defined in the table 1 for CSI-RS, ZP CSI-RS and CSI-IM resources for test 1 and test 2.

· For FDD, Test 2, the NZP CSI-RS with NZPid=2 should not be overlapping with NZPid=1. The configuration of the NZPid=2 is changed to 1 (configuration [10] could be also used for FDD).

· For both Test 1 and Test 2 the Zero-Power CSI RS configuration for CSI-IM (IMId=1) is 5.

Proposal 7. Single BLER metric can be considered if the same AL is considered, otherwise consider the use of dual BLER. AL=2 seems preferable if single AL is considered.
Detailed proposal for the requirements will depend on RAN 4 choice related to the metric.
4.2 Localized test for TM10 TDD
Table 2 provides the test set up as agreed in [3]. 

	Parameter
	Unit
	Test 1
	Test 2

	
	
	Cell 1
	Cell 2
	Cell 1
	Cell 2
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	dB
	0dB power imbalance is considered between Cell 1 and Cell 2, i.e. Reference value in Table 8.8.2.1.2-2
	Reference value in Table 8.8.2.2.2-2
	0dB power imbalance is considered between Cell 1 and Cell 2, i.e. Reference value in Table 8.8.2.1.2-2
	Reference value in Table 8.8.2.2.2-2

	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
	Option 1: Transmits 50% of the time

Option 2: Transmits 30% of the time


	Option 1: Transmits 50% of the time

Option 2: Transmits 70% of the time



	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
	[10]
	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
	[0000010000000000]
	[0000010000000000]
	[0000010000000000]

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

	Interference measurement CSI-IM (IMId=1)
	Zero-power CSI RS configuration
	
	N/A
	5
	5
	5

	
	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


In the following the simulation results are provided for both AL=2 and AL=8 for both Test 1 and Test 2.

For test 1 the results are provided only for Cell 2. 

Figure 9 shows the performance for test 1. Figures 10 and 11 show the performance for test 2 for cell 1 and cell 2 when 2 BLER metrics are considered. Figure 12 and 13 show the performance for test 2 for a single BLER metric for Option 1 and Option 2 respectively with same AL for TP1 and TP2. In all the figures the following curves are represented:

· Correct Behaviour B

· Behaviour A in case of no time and frequency impairments

· Wrong Behaviour A
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Figure 9. Test 1, TM10, Localized setting, EVA 5, 2x2,  Fixed transmission point, Cell 2, AL=2 and AL=8.

[image: image12.emf]-10 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

10

-2

10

-1

10

0

SNR(dB) = 10 * lg (epdcch tx power / thermal noise)

BLER of EPDCCH

TM10, TDD, Test 2, 100% cell 1

 

 

AL=2, correct behavior B (EPDCCH from cell 1, behavior B)

AL=8, correct behavior B (EPDCCH from cell 1, behavior B)
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Figure 10. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, Cell 1, AL=2 and AL=8
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Figure 11. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, Cell 2, AL=2 and AL=8
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Figure 12. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, 50/50% scheduling pattern, AL=2 and AL=8
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Figure 13. Test 2, TM10, Localized setting, EVA 5, 2x2 Dynamic transmission point switching, 30/70% scheduling pattern, AL=2 and AL=8
The following is proposed for TDD tests TM10:

Proposal 8. Consider 0dB power imbalance between TPs.

Proposal 9. Consider the configurations defined in the table 1 for CSI-RS, ZP CSI-RS and CSI-IM resources for test 1 and test 2.

· For test 2, the configuration of the NZP-CSI-RS with NZPId=2 from [1] to [10] since only slot #0 in SF #0 can be used to transmit CSI-RS, otherwise it would collide with PBCH.
· Considering UL/DL conf #0, only SF #0 is possible to place CSI-RS, both zero power and non-zero power. So the set up is changed from subframe configuration #2 to #0.
· For both Test 1 and Test 2 the Zero-Power CSI RS configuration for CSI-IM (IMId=1) is 5.
Proposal 10. Single BLER metric can be considered if the same AL is considered, otherwise consider the use of dual BLER. AL=2 seems preferable if single AL is considered.
Detailed proposal for the requirements will depend on RAN 4 choice related to the metric.

5 Conclusions
The following proposals have been made:

For distributed Test

Proposal 1: The value proposed for test 1 TDD is  SNR= 2dB and Test 2 TDD is SNR = -3.99dB (considering impairments).

Proposal 2: OP.7 FDD and TDD can be used for both FDD and TDD distributed tests as defined in [8].

For localized test TM9

Proposal 3: The proposed reference value for TDD test are Test 1: SNR 11.25 dB, test 2: SNR 1.1 dB.

Proposal 4: The same OCNG pattern OP.7 FDD and TDD can be used.

For localized test TM10:

For FDD:

Proposal 5. Consider 0dB power imbalance between TPs.

Proposal 6. Consider the configurations defined in the table 1 for CSI-RS, ZP CSI-RS and CSI-IM resources for test 1 and test 2.

· For FDD, Test 2, the NZP CSI-RS with NZPid=2 should not be overlapping with NZPid=1. The configuration of the NZPid=2 is changed to 1 (configuration [10] could be also used for FDD).

· For both Test 1 and Test 2 the Zero-Power CSI RS configuration for CSI-IM (IMId=1) is 5.

Proposal 7. Single BLER metric can be considered if the same AL is considered, otherwise consider the use of dual BLER. AL=2 seems preferable if single AL is considered.
Detailed proposal for the requirements will depend on RAN 4 choice related to the metric.
For TDD:

Proposal 8. Consider 0dB power imbalance between TPs.

Proposal 9. Consider the configurations defined in the table 1 for CSI-RS, ZP CSI-RS and CSI-IM resources for test 1 and test 2.

· For test 2, the configuration of the NZP-CSI-RS with NZPId=2 from [1] to [10] since only slot #0 in SF #0 can be used to transmit CSI-RS, otherwise it would collide with PBCH.
· Considering UL/DL conf #0, only SF #0 is possible to place CSI-RS, both zero power and non-zero power. So the set up is changed for subframe configuration from #2 to #0.
· For both Test 1 and Test 2 the Zero-Power CSI RS configuration for CSI-IM (IMId=1) is 5.
Proposal 10. Single BLER metric can be considered if the same AL is considered, otherwise consider the use of dual BLER. AL=2 seems preferable if single AL is considered.
Detailed proposal for the requirements will depend on RAN 4 choice related to the metric.
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