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1 Introduction
A new study item on possible additional configurations for LTE TDD was approved in RAN#66 [1]. In RAN#67, the evaluation scenarios were agreed and captured in [2], including co-existence and performance evaluation scenarios. In this contribution, we provide our performance set 2 evaluation results. Note that the following two performance set 2 evaluation scenarios were agreed [2].
The following scenarios are selected to evaluate throughput impact from using the possible new LTE TDD configurations (10:0:0 and 9:1:0) in a scenario with intra-band adjacent LTE TDD operations using different TDD UL/DL configurations.
A.
Scenarios:

i.
Scenario 1: 

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

ii.
Scenario 2: 

1.
Operator_A: SCell: Macro cell (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

B.
Evaluation methodology: System level simulation to evaluate the performance of Operator_A (in DL only) and Operator_B (in UL only) for both scenarios.

C.
Traffic model: Non-full buffer model (High traffic load)

D.
PCell is not modelled in the simulations.
Furthermore, after RAN#67, email discussion on the detailed simulation assumptions was carried out. The agreed simulation assumptions are captured in [3].
2 Performance set 2 scenario 1
For scenario 1, the DL traffic arrival rate is 1.5 packets/s/cell, and the ratio of DL and UL traffic arrival rates is 6. Table 1 shows Operator B’s uplink packet throughput results as well as its packet drop ratio and subframe utilization ratio. Table 2 shows the corresponding results for Operator A’s downlink packet transmission. The following observations can be made from Tables 1 – 2: 

· Increasing the number of DL subframes at Operator A’s pico eNBs can increase the Operator A’s DL packet throughput performance;
· Increasing the number of DL subframes at Operator A’s pico eNBs leads to significantly degraded Operator B’s UL packet throughput performance; when Operator A uses a DL heavier configuration, Operator B’s UL packet drop ratio increases significantly, as highlighted in yellow in Table 1.
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)

	
	
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1

	B
	Cell avg packet T_put
	2108300
	0%
	1098000
	-48%
	1015900
	-52%

	
	5% packet T_put
	1152000
	0%
	622000
	-46%
	544400
	-53%

	
	50% packet T_put
	2034000
	0%
	1016000
	-50%
	977900
	-52%

	
	95 packet T_put
	3294000
	0%
	1890000
	-43%
	1887000
	-43%

	
	Packet drop ratio
	0.95%
	N/A
	19.40%
	N/A
	28%
	N/A

	
	Subframe utilization ratio
	42.83%
	N/A
	68.46%
	N/A
	72.02%
	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)

	
	
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1

	A
	Cell avg packet T_put
	14125000
	0%
	17694000
	25%
	20976000
	49%

	
	5% packet T_put
	1533000
	0%
	2298000
	50%
	2693000
	76%

	
	50% packet T_put
	12690000
	0%
	16150000
	27%
	19910000
	57%

	
	95 packet T_put
	26570000
	0%
	30620000
	15%
	34300000
	29%

	
	Packet drop ratio
	1.99%
	N/A
	1.37%
	N/A
	0.98%
	N/A

	
	Subframe utilization ratio
	51.26%
	N/A
	44.33%
	N/A
	39.46%
	N/A


3 Performance set 2 scenario 2

For scenario 2, the DL traffic arrival rate is 1 packets/s/cell, and the ratio of DL and UL traffic arrival rates is 4. Table 3 shows Operator B’s uplink packet throughput results as well as its packet drop ratio and subframe utilization ratio. Table 4 shows the corresponding results for Operator A’s downlink packet transmission. The following observations can be made from Tables 3 – 4: 

· Increasing the number of DL subframes at Operator A’s macro eNBs can increase the Operator A’s DL packet throughput performance;

· Increasing the number of DL subframes at Operator A’s macro eNBs leads to significantly degraded Operator B’s UL packet throughput performance; when Operator A uses a DL heavier configuration, Operator B’s UL packet drop ratio increases significantly, as highlighted in yellow in Table 3.
Table 3: Performance set 2, Scenario 2, Operator B’s UL results

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

	
	
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1

	B
	Cell avg packet T_put
	1964100
	0%
	904770
	-54%
	1524900
	-22%

	
	5% packet T_put
	1144000
	0%
	567300
	-50%
	525500
	-54%

	
	50% packet T_put
	1882000
	0%
	824500
	-56%
	2010000
	7%

	
	95 packet T_put
	3135000
	0%
	1499000
	-52%
	3895000
	24%

	
	Packet drop ratio
	2.49%
	N/A
	49.12%
	N/A
	97.11%
	N/A

	
	Subframe utilization ratio
	38.16%
	N/A
	64.07%
	N/A
	70.5%
	N/A


Table 4: Performance set 2, Scenario 2, Operator A’s DL results

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

	
	
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1
	Absolution value (bits/s)
	Gain compared to Case 1

	A
	Cell avg packet T_put
	10311000
	0%
	14032000
	36%
	17569000
	70%

	
	5% packet T_put
	3296000
	0%
	5557000
	69%
	6596000
	100%

	
	50% packet T_put
	10530000
	0%
	14750000
	40%
	18560000
	76%

	
	95 packet T_put
	21710000
	0%
	27280000
	26%
	30890000
	42%

	
	Packet drop ratio
	0.42%
	N/A
	0.14%
	N/A
	0.01%
	N/A

	
	Subframe utilization ratio
	38.27%
	N/A
	30.07%
	N/A
	24.92%
	N/A


4 Conclusions

In this contribution, we provide our performance set 2 evaluation results. For both scenario 1 and scenario 2, it is observed that when aggressor operator uses a DL heavier configuration than the victim operator, the victim operator’s UL packet throughput suffers significant degradation.
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