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1 Introduction
This document provides the evaluation results to assess the throughput impact from using the possible additional TDD configuration(s), based on the agreed Scenario 1 of Set 2 and evaluation assumptions in [1] and [2].
2 Performance evaluation
The system level simulation was performed to assess the performance of Operator A (in DL only) and Operator B (in UL only) in the scenario 1 of Set 2. For scenario 2 of Set 2, there is serious coexistence problem according to the previous study and according to the deterministic analysis in this study. Therefore, the further simulation on packet throughput is not provided.
The simulation cases are listed as follows:
Scenario 1 of Set 2:

1.
Operator_A: SCell: small cell (outdoor pico) (PCell is a standalone cell on another frequency band)

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz

c.
Duplex mode: 

-
Case 1: TDD UL/DL configuration 2 with special configuration 4

-
Case 2: TDD UL/DL configuration 5 with special configuration 4

-
Case 3: New TDD UL/DL configurations (10:0:0)

2.
Operator_B: Standalone Macro cell

a.
Carrier frequency: 2.7GHz

b.
Channel bandwidth: 10MHz
c.
Duplex mode: TDD UL/DL configuration 2 with special configuration 4
Different subframe sets of CSI feedback are used to distinguish the various interference levels of different subframe pairs between the two operating LTE TDD systems, i.e., the subframe set where same subframe direction (DL) is applied in Operator B and in SCell Operator_A, and the subframe set where different subframe directions (DL and UL) are applied in Operator B and in SCell of operator_A. 
The Operator B’s UL evaluation results are shown in Table 1 and the Operator A’s DL evaluation results are shown in Table 2.
Table 1: Performance set 2, Scenario 1, Operator B’s UL results
	Operator
	metric
	Case 1 (config 2)
	Case 2 (config 5)
	Case 3 (new config 10:0)

	
	
	Absolute value (Mbps)
	Gain compared to Case 1
	Absolute value (Mbps)
	Gain compared to Case 1
	Absolute value (Mbps)
	Gain compared to Case 1
	Gain compared to Case 2

	B
	Cell avg packet T_put
	3.24
	0
	2.29
	-29.19%
	1.32
	-59.08%
	-42.21%

	
	5% packet T_put
	0.57
	0
	0.29
	-48.57%
	0.11
	-81.59%
	-64.22%

	
	50% packet T_put
	3.01
	0
	2.05
	-31.79%
	0.91
	-69.63%
	-55.48%

	
	95 packet T_put
	6.35
	0
	5.41
	-14.86%
	3.67
	-42.20%
	-32.11%

	
	Packet drop ratio
	1.41%
	N/A
	2.57%
	N/A
	5.04%
	N/A
	N/A

	
	Subframe utilization ratio
	30.52%
	N/A
	41.20%
	N/A
	56.54%
	N/A
	N/A


Table 2: Performance set 2, Scenario 1, Operator A’s DL results
	Operator
	metric
	Case 1 (config 2)
	Case 2 (config 5)
	Case 3 (new config 10:0)

	
	
	Absolute value (Mbps)
	Gain compared to Case 1
	Absolute value (Mbps)
	Gain compared to Case 1
	Absolute value (Mbps)
	Gain compared to Case 1
	Gain compared to Case 2

	A
	Cell avg packet T_put
	14.73
	0
	17.76
	20.57%
	20.13
	36.70%
	13.38%

	
	5% packet T_put
	1.92
	0
	2.94
	53.31%
	3.11
	62.13%
	5.75%

	
	50% packet T_put
	12.50
	0
	15.94
	27.49%
	18.60
	48.84%
	16.74%

	
	95 packet T_put
	36.04
	0
	40.40
	12.12%
	43.96
	21.98%
	8.79%

	
	Packet drop ratio
	3.22%
	N/A
	2.32%
	N/A
	1.38%
	N/A
	N/A

	
	Subframe utilization ratio
	58.42%
	N/A
	60.26%
	N/A
	62.86%
	N/A
	N/A


3 Conclusion
· Operator B’s UL performance

For Scenario 1 of Set 2, due to the heavy intra-band BS-to-BS adjacent channel interference, the Operator B’s UL performance will decrease largely along with the increasing number of DL subframes of Operator A, compared with the case that UL-DL configuration 2 is used.
· Operator A’s DL performance

For Scenario 1 of Set 2, due to the increasing number of DL subframes of Operator A, the Operator A’s DL packet throughput will increase largely compared to the case when UL-DL configuration 2 is used. In addition, the cell average UPT gain by case 3 (new configuration 10:0) compared to case 2 (UL-DL configuration 5) is 13.38%.
It is proposed to capture the following text proposal in TR 36.825 section 6.4.1 “Scenario 1”. 

--------- Start of text proposal -----------
Table 6.4.1-4: Evaluation results from source 4 (RP-150776)

	Operator
	Metric
	Case 1 (config 2)
	Case 2 (config 5)
	Case 3 (new config 10:0)

	
	
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1

	B

UL with packet arrival rate 0.25 packets/s/cell
	Mean
	3.883
	0%
	2.422
	-37.62%
	2.193
	-43.54%

	
	5%
	1.600
	0%
	0.902
	-43.62%
	0.783
	-51.07%

	
	50%
	3.894
	0%
	2.301
	-40.90%
	2.077
	-46.65%

	
	95%
	6.024
	0%
	4.411
	-26.77%
	4.039
	-32.94%

	
	Packet drop ratio
	0.00
	N/A
	0.38
	N/A
	0.59
	N/A

	
	RU
	26.39
	N/A
	39.15
	N/A
	42.04
	N/A

	A

DL with packet arrival rate 1 packets/s/cell
	Mean
	21.232
	0%
	24.583
	15.78%
	27.418
	29.14%

	
	5%
	9.776
	0%
	12.642
	29.32%
	14.787
	51.26%

	
	50%
	24.094
	0%
	26.947
	11.84%
	29.681
	23.19%

	
	95%
	26.089
	0%
	29.898
	14.60%
	33.301
	27.64%

	
	Packet drop ratio
	0.00
	N/A
	0.00
	N/A
	0.00
	N/A

	
	RU
	19.21
	N/A
	16.51
	N/A
	14.84
	N/A

	Operator
	Metric
	Case 1 (config 2)
	Case 2 (config 5)
	Case 3 (new config 10:0)

	
	
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1

	B

UL with packet arrival rate 0.375 packets/s/cell
	Mean
	2.543
	0%
	1.410
	-44.55
	1.265
	-50.26

	
	5%
	0.865
	0%
	0.555
	-35.84
	0.544
	-37.11

	
	50%
	2.381
	0%
	1.152
	-51.60
	1.027
	-56.85

	
	95%
	4.859
	0%
	3.081
	-36.60
	2.711
	-44.21

	
	Packet drop ratio
	0.22
	N/A
	14.17
	N/A
	20.08
	N/A

	
	RU
	50.12
	N/A
	71.77
	N/A
	75.32
	N/A

	A

DL with packet arrival rate 1.5 packets/s/cell
	Mean
	18.109
	0%
	22.259
	22.92
	25.012
	38.12

	
	5%
	5.313
	0%
	9.022
	69.82
	11.011
	107.26

	
	50%
	21.005
	0%
	25.441
	21.12
	28.248
	34.48

	
	95%
	25.284
	0%
	29.468
	16.55
	32.508
	28.57

	
	Packet drop ratio
	0.01
	N/A
	0.00
	N/A
	0.00
	N/A

	
	RU
	33.03
	N/A
	26.69
	N/A
	23.86
	N/A


Note: 

1) CRS interference is not modeled when a cell does not transmit PDSCH.

2) Dropped packets are not included in the packet throughput statistics.
Table 6.4.1-5: Evaluation results from source 5 (RP-151528)

	Operator
	Metric
	Case 1 (config 2)
	Case 2 (config 5)
	Case 3 (new config 10:0)

	
	
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Packet throughput (Mbits/s)
	Gain compared to Case 1
	Gain compared to Case 2

	B
UL with packet arrival rate 0.6 packets/s/cell
	Mean
	3.24
	0
	2.29
	-29.19%
	1.32
	-59.08%
	-42.21%

	
	5%
	0.57
	0
	0.29
	-48.57%
	0.11
	-81.59%
	-64.22%

	
	50%
	3.01
	0
	2.05
	-31.79%
	0.91
	-69.63%
	-55.48%

	
	95%
	6.35
	0
	5.41
	-14.86%
	3.67
	-42.20%
	-32.11%

	
	Packet drop ratio
	1.41%
	N/A
	2.57%
	N/A
	5.04%
	N/A
	N/A

	
	RU
	30.52%
	N/A
	41.20%
	N/A
	56.54%
	N/A
	N/A

	A

DL with packet arrival rate 3.6 packets/s/cell
	Mean
	14.73
	0
	17.76
	20.57%
	20.13
	36.70%
	13.38%

	
	5%
	1.92
	0
	2.94
	53.31%
	3.11
	62.13%
	5.75%

	
	50%
	12.50
	0
	15.94
	27.49%
	18.60
	48.84%
	16.74%

	
	95%
	36.04
	0
	40.40
	12.12%
	43.96
	21.98%
	8.79%

	
	Packet drop ratio
	3.22%
	N/A
	2.32%
	N/A
	1.38%
	N/A
	N/A

	
	RU
	58.42%
	N/A
	60.26%
	N/A
	62.86%
	N/A
	N/A


Note: 

3) CRS interference is not modeled when a cell does not transmit PDSCH.

4) Dropped packets are not included in the packet throughput statistics.
--------- Text omitted -----------

6.4.3
Observations from performance set 2

The following is a summary of the results in sections 6.4.1 and 6.4.2:

For UL performance of Operator B:

· For scenario 1 (five sources),
· in case Operator B uses TDD UL/DL configuration 2 and Operator A uses TDD UL/DL configuration 5,

· the 5% packet throughput of Operator B is degraded by 7% -- 49% 

· the 50% packet throughput of Operator B is degraded by 14% -- 51%

· the 95% packet throughput of Operator B is degraded by 8% -- 43%

· the mean packet throughput of Operator B is degraded by 14% -- 48%

· the range of packet drop ratio is 0% -- 20%

· in case Operator B uses TDD UL/DL configuration 2 and Operator A uses a new configuration of 10:0,

· the 5% packet throughput of Operator B is degraded by 11% -- 82% 

· the 50% packet throughput of Operator B is degraded by 25% -- 70%

· the 95% packet throughput of Operator B is degraded by 16% -- 44%

· the mean packet throughput of Operator B is degraded by 24% -- 59%

· the range of packet drop ratio is 0% -- 28%

· For scenario 2 (from three sources),

· in case Operator B uses TDD UL/DL configuration 2 and Operator A uses TDD UL/DL configuration 5,

· the 5% packet throughput of Operator B is degraded by 33% -- 75% 

· the 50% packet throughput of Operator B is degraded by 50% -- 71%

· the 95% packet throughput of Operator B is degraded by 50% -- 63%

· the mean packet throughput of Operator B is degraded by 50% -- 69%

· the range of packet drop ratio is by 0% -- 50%

· in case Operator B uses TDD UL/DL configuration 2 and Operator A uses a new configuration of 10:0,

· the 5% packet throughput of Operator B is degraded by 49% -- 100% 

· the 50% packet throughput of Operator B is degraded by 76% -- 100%

· the 95% packet throughput of Operator B is degraded by 79% -- 100%

· the mean packet throughput of Operator B is degraded by 22% -- 100%

· the range of packet drop ratio is 20% -- 97%

For DL performance of Operator A:

· For scenario 1 (from five sources), 

· comparing the DL performance of Operator A using TDD UL/DL configuration 5 vs. TDD UL/DL configuration 2,

· the 5% packet throughput of Operator A is improved by 9% -- 72% 

· the 50% packet throughput of Operator A is improved by 11% -- 73%

· the 95% packet throughput of Operator A is improved by 12% --17%

· the mean packet throughput of Operator A is improved by 16% -- 47%

· comparing the DL performance of Operator A using a new TDD UL/DL configuration of 10:0 vs. TDD UL/DL configuration 2,

· the 5% packet throughput of Operator A is improved by 43% -- 179% 

· the 50% packet throughput of Operator A is improved by 15% -- 72%

· the 95% packet throughput of Operator A is improved by 22% -- 31%

· the mean packet throughput of Operator A is improved by 29% -- 86%

· For scenario 2 (from three sources),

· comparing the DL performance of Operator A using TDD UL/DL configuration 5 vs. TDD UL/DL configuration 2,

· the 5% packet throughput of Operator A is improved by 15% -- 98% 

· the 50% packet throughput of Operator A is improved by 14% -- 80%

· the 95% packet throughput of Operator A is improved by 15% -- 27%

· the mean packet throughput of Operator A is improved by 17% -- 54%

· comparing the DL performance of Operator A using a new TDD UL/DL configuration of 10:0 vs. TDD UL/DL configuration 2,

· the 5% packet throughput of Operator A is improved by 29% -- 207% 

· the 50% packet throughput of Operator A is improved by 28% -- 156%

· the 95% packet throughput of Operator A is improved by 23% -- 43%

· the mean packet throughput of Operator A is improved by 33% -- 102%

Based on the evaluation results in sections 6.4.1 and 6.4.2, the following observations can be made:

· From five sources, for the macro-pico adjacent channel scenario, the uplink performance of the macro network is degraded if the pico network  uses a downlink heavier UL/DL configuration than the macro network:

· the 50% uplink packet throughput of the macro network is degraded by 14% -- 51% if the macro network uses TDD configuration 2 and the pico network uses TDD configuration 5;
· the 50% uplink packet throughput of the macro network is degraded by 25% -- 70% if the macro network uses TDD configuration 2 and the pico network uses the new TDD configuration of 10:0:0.

· From five sources, for the macro-pico adjacent channel scenario, the downlink performance of the pico network is improved if the pico network  uses a UL/DL configuration with more DL subframes:
· the 50% downlink packet throughput of the pico network is increased by 11% -- 73% if the pico network uses TDD configuration 5 compared to configuration 2;

· the 50% downlink packet throughput of the pico network is increased by 15% -- 72% if the pico network uses the new TDD configuration of 10:0:0 compared to configuration 2.

· From three sources, for the macro-macro adjacent channel scenario, the uplink performance of victim macro network is degraded if the aggressor macro network  uses a downlink heavier UL/DL configuration than the victim macro network:

· the 50% uplink packet throughput of the victim macro network is degraded by 50% -- 71% if the aggressor macro network uses TDD configuration 2 and the victim macro network uses TDD configuration 5;
· the 50% uplink packet throughput of the victim macro network is degraded by 76% -- 100% if the aggressor macro network uses TDD configuration 2 and the victim macro network uses the new TDD configuration of 10:0:0.

· From three sources, for the macro-macro adjacent channel scenario, the downlink performance of the aggressor macro network is improved if the aggressor macro network  uses a UL/DL configuration with more DL subframes:
· the 50% downlink packet throughput of the aggressor macro network is increased by 14% -- 80% if the aggressor macro network uses TDD configuration 5 compared to configuration 2;

· the 50% downlink packet throughput of the aggressor macro network is increased by 28% -- 156% if the aggressor macro network uses the new TDD configuration of 10:0:0 compared to configuration 2.

· From the study results, for the non-full buffer traffic case, it is observed there is a coexistence issue resulting in performance loss of deploying the new TDD UL/DL configuration 10:0:0/9:1:0 in a channel that is adjacent to another channel that uses different TDD UL/DL configuration without adopting any interference mitigation scheme.
--------- End of text proposal -----------
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