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1 Introduction
This contribution presents our simulation evaluations of TDD allocation reconfiguration in multiple cells, assuming multiple outdoor pico cells deployed on the same carrier frequency and macro cells not activated.
2 Clarification on simulation methodologies 
Besides what are specified in [1], additional details of simulation methodologies in our evaluation are given below. 
· Simulation case: case-2 is adopted, i.e., adaptive UL-DL configurations in pico cells are applied without any interference mitigation schemes. 
· Scheduler: The simulation adopts the PF-based scheduler. 

· Pico antenna configuration: (1Tx,2Rx) is used. 

· Adaptation method of DL/UL reconfiguration

Each pico eNB independently reconfigures its TDD UL-DL configuration. At each instance of reconfiguration, the simulation calculates the two run-time metrics, 
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, which equal to the accumulated packet delays for all existing packets (as well as for all UE served by corresponding pico eNB) in the transmission buffers on DL and UL respectively, and then chooses one of the seven Rel-8 TDD UL/DL configurations whose DL-to-UL ratio is closest to 
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· DL/UL power control

Open-loop power control is used on UL with 
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· Small scale fading is not modeled. 

· HARQ modeling: 

· DL HARQ: ACK/NACK is transmitted in the first subframe {2} that is at least 4 subframes later than the PDSCH transmission. 

· UL HARQ: PHICH is transmitted in the first DL subframe that is at least 4 subframes later than the PUSCH transmission and is a common DL subframe for all seven TDD UL-DL configurations. PUSCH re-transmission occurs at the next UL HARQ process available in current UL-DL TDD configuration, where the UL HARQ process ordering is defined according to UL-DL TDD configuration #0. 
· Chase-combining is used.

· Packet drop time

8s for 0.5MB file size and 32s for 2MB file size are used.  
· Selected DL traffic arrival rate
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{0.12, 0.5, 1.25} for 2MB file size.  
3 Simulation results and interpretations
Comparison on {5%,50%,95%} UE throughputs and cell average UE throughputs under reconfiguration cycles of {10ms, 640ms, no reconfiguration} are given below.
· Data arrival ratio of DL:UL is 1:1, with TDD1 as reference. 
The DL and UL UE throughputs are given in Figure 1 and Figure 2, respectively.  

· Data arrival ratio of DL:UL is 2:1, with TDD1 as reference.

The DL and UL UE throughputs are given in Figure 3 and Figure 4, respectively.

· Data arrival ratio of DL:UL is 4:1, with TDD2 as reference.

The DL and UL UE throughputs are given in Figure 5 and Figure 6, respectively.

These simulation results show that most of notable conclusions [2] from isolated cell simulations are still valid in case of multiple pico-cells, such as
· The improved packet throughput is mainly observed in low-to-medium traffic load region, and may be observed on either DL or UL or both direction;
· The gain of packet throughput over the reference TDD UL-DL configuration can be more-likely observed on the link direction (DL or UL) that has smaller percentage in that reference TDD UL-DL configuration. 
The further comparisons of the average UE throughputs between isolated cell and multi-pico cell are given in Figure 7, Figure 8 and Figure 9 for data arrival rates 1:1, 2:1 and 4:1 respectively. These comparisons show that: 
· When traffic load is low, the interference, which includes those coming from the same link direction and opposite link direction, has small impact to the packet throughput improvement. 

· When the traffic load is in medium range, the impact of interference starts to play its role to 

· Reduce the packet throughput gain of a faster reconfiguration cycle over the slower reconfiguration cycle. 

· Reduce the packet throughput gain of TDD UL-DL configuration reconfiguration over the fixed TDD UL-DL configuration. The exact loss of reconfiguration gain depends on the traffic load and the DL or UL subframe percentage in the fixed TDD UL-DL configuration. 
[image: image7.png]Data Arrival Ratio (D:U)

50
_ 00
£
£ o
: 00
£ 1o
£
L
z
o
00 ™ | -y ™~ |
svera|mvers svea) 1 [ | e[ soo s sowa ssso| sseolssa
8,01 80,0 ge. 12 5 25 12 5 25 12 5 25
RS
ioms |27 | 125 225 | 154 |44z | 115 | 292 | 11| 130 | 294 | 255 |45t
Rssoms | 211 115|233 | 134 | a5t | 113 | 201|113 | 157 | 275 | 215|488
W0t 181 140 | 455 | 135 | 315|167 185 | 180 408 15 | 13 100





Figure 1 DL throughput (D/U traffic ratio=1:1, ref TDD configuration 1)
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Figure 2 UL throughput (D/U traffic ratio=1:1, ref TDD configuration 1)
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Figure 3 DL throughput (D/U traffic ratio=2:1, ref TDD configuration 1)
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Figure 4 UL throughput (D/U traffic ratio=2:1, ref TDD configuration 1)
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Figure 5 DL throughput (D/U traffic ratio=4:1, ref TDD configuration 2)
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Figure 6 UL throughput (D/U traffic ratio=4:1, ref TDD configuration 2)
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Figure 7 Comparison between multi-pico and isolated-cell (D/U traffic ratio=1:1)
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Figure 8 Comparison between multi-pico and isolated-cell (D/U traffic ratio=2:1)
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Figure 9 Comparison between multi-pico and isolated-cell (D/U traffic ratio=4:1)
4 Conclusion
Our simulation evaluations of TDD allocation reconfiguration in multiple pico cells conclude that:
· Similar to improvement in isolated cell, in multiple pico cells, 
· The improved packet throughput, which may be observed on either DL or UL or both directions, is mainly observed in low to medium cell traffic load region.
· The larger gain of packet throughput over the reference TDD UL-DL configuration can be more-likely observed on the link direction (DL or UL) that has smaller percentage in that reference TDD UL-DL configuration.
· With the interference coming from both link directions and no interference mitigation in the multi-pico deployment,  
· When traffic load is low, the interference has small impact to the packet throughput improvement. 

· When the traffic load is in medium range, the impact of interference is noticeable. It starts to 

· Reduce the packet throughput gain of a faster reconfiguration cycle over the slower reconfiguration cycle. 

· Reduce the packet throughput gain of TDD UL-DL configuration reconfiguration over the fixed TDD UL-DL configuration. The exact loss of reconfiguration gain depends on the traffic load and the DL or UL subframe percentage in the fixed TDD UL-DL configuration. 
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