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1 Introduction

RAN#66 approved a new RAN level study item on Additional Configuration for LTE TDD in order to enable a LTE TDD 10:0:0 and/or 9:1:0 configuration [1]. 
This contribution presents the co-existence simulation results for the 10:0:0 configuration based on the agreed scenarios and assumptions described in [2].  

2 Simulation results
The simulations consider 2 different operators operating on intra-band adjacent LTE TDD and using different UL/DL configurations. Simulations are run considering 2.7 GHz carrier frequency; an additional path loss of 2.6 dB is added to 2 GHz path loss formula. Channel bandwidth is 10 MHz. Simulations are based on Monte Carlo methodology [2].
Note that, as operator A is never operating in UL (new 10:0:0 configuration is DL only), the requested metric “CDF of Operator B’s UL geometry, assuming Operator A is performing UL transmission” is not given in the following results.

2.1 Scenario 1: Pico – Macro
In this scenario, operator A is deploying pico cells (hotspot) using the new TDD configuration 10:0:0, while operator B is deploying macro cells using the legacy TDD configuration 2 with special frame configuration 4. 
Figure 1 shows the downlink SINR. In the legend box, for example, “op A DL – op B UL” means network A is operating in downlink while network B is operating in uplink at the same instant. 

It can be observed that the impact on the macro network DL is negligible:  the macro base stations are always transmitting with enough power to its UEs in DL. Moreover, ACIR value is protecting from the other network transmission interference.
One can notice the pico DL has better SINR than macro DL: power-controlled UEs produce less interference compared with picos, which improves SINR performance.
It can also be observed that there is a small impact (3-4 dB) on the pico network DL when the macro network is in DL as well. The signal power level of the pico nodes is less than the macro ones and this makes pico DL SINR impacted when the macro network is in DL. 
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Figure 1: scenario 1 - DL SINR
Figure 2 shows the uplink SINR. It can be observed that the macro network sees an 5-6 dB degradation in UL SINR when the pico network is using DL. Comparing to the UL SINR of the macro-macro scenario (see 2.2), the impact is much less as UEs are closer to pico base stations and pico base stations are transmitting with less power. 
Interference mitigation methods could be used to overcome the degradation in UL. For instance, the eNBs could detect strong neighbors on adjacent carriers by measuring PSS/SSS/CRS on adjacent carriers before starting up and occasionally during operation. If neighbors with low-to-medium interference are detected (ie low-to-medium BS-BS interference would occur) the pico eNB could lower the transmission power accordingly. If neighbors with strong interference are detected, the pico eNB could decide to use the same UL/DL configuration than the neighbor eNB and by that avoid BS to BS interference completly.
Since BS-BS interference is not specific to the new DL-heavy TDD configurations, such methods could apply also to existing TDD configurations for the case that networks on adjacent carriers are using different UL/DL configurations.
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Conclusion 1 When a pico network uses a different TDD configuration than a macro network on an adjacent carrier, the macro network’s UL SINR is degraded by 5-6 dB in subframes which the pico network uses for DL transmission.
Conclusion 2 The new 10:0:0 TDD configuration could be used in a pico network deployment scheme when adopting sufficient interference mitigation mechanism, e.g. based on network listening schemes. 
2.2 Scenario 2: Macro - Macro

In this scenario, operator A is deploying macro cells using the new TDD configuration 10:0:0, while operator B is deploying macro cells using the legacy TDD configuration 2 with special frame configuration 4. 

Figure 3 shows the DL SINR. The blue curves are overlapping. There is no impact on any network, TDD configuration 2 and TDD new configuration (10:0:0). This is because the macro base stations are always transmitting with enough power to its UEs in DL and ACIR value is protecting from the other network transmission.


[image: image3]
Figure 3: scenario 2 - DL SINR
Figure 4 shows the UL SINR. The victim network B sees a major ~25dB degradation due to aggressor macro DL transmissions. Because of the large BS to BS interference (compared to the own power received at a base station), ACIR does not attenuate enough interference. This is true when the aggressor operates in DL mode while the victim is operating in UL, whatever the TDD configuration is, legacy 8:1:1 or new 10:0:0. 
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Figure 4: scenario 2 - UL SINR
Conclusion 3 When 2 macro networks have different a TDD configuration, macro UL SINR is significantly impacted with other macro operating in DL. 

3 Conclusion

Based on the simulation results and the associated discussion, we recommend capturing the simulation results and our conclusions in section 5.1 of TR 36.825.
Conclusion 1: When a pico network uses a different TDD configuration than a macro network on an adjacent carrier, the macro network’s UL SINR is degraded by 5-6 dB in subframes which the pico network uses for DL transmission. 
Conclusion 2: The new 10:0:0 TDD configuration could be used in a pico network deployment scheme when adopting sufficient interference mitigation mechanism, e.g. based on network listening schemes.
Conclusion 3: When 2 macro networks have different a TDD configuration, macro UL SINR is significantly impacted with other macro operating in DL.
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