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1 Introduction

This contribution summarizes the email discussion on FS_LTE_TDD_eIMTA before RAN4 #62.
2 Email discussion agreements
The email discussion was carried in three phases.
2.1 Phase 1 email discussion

The phase 1 email discuss focused on the evaluation methodologies and scenarios to be studied before RAN4 #62.

For evaluation methodologies, the following agreements were made:
Two approaches are accepted to identify the interference level and the impact on system performance in RAN4 co-existence study for this SI.
a) Approach 1: Deterministic calculations mainly for BS-BS interference case

i. Obtain the minimum required site separation distance in certain scenarios when different TDD configurations are applied in neighboring cells.

ii. 0.8dB de-sensitivity criteria is applied for negligible interference level for BS.

b) Approach 2: Monte Carlo simulations for both BS-BS and UE-UE case

i. Obtain the DL/UL geometry and/or throughput to see the performance loss due to different TDD configurations in the network based on the agreed simulation assumptions.

For scenarios to be studied before RAN4 #62, the following agreements were made:
· A single-operator hetnet scenario comprises Macro and Femto cells, with Macro cells at frequency f1 and Femto cells at frequency f2. And f1 and f2 are adjacent channels. 
· The same TDD UL-DL configuration is applied to all Macro cells.

· Different TDD UL-DL configurations can be applied between Macro/Femto cells and Femto/Femto cells. 

· Two cases for study: Macro/Femto adjacent channel case and Femto/Femto co-channel case.

· A single-operator hetnet scenario comprises Macro and out-door Pico cells, with Macro cells at frequency f1 and out-door Pico cells at frequency f2. And f1 and f2 are adjacent channels. 

· The same TDD UL-DL configuration is applied to all Macro cells.

· Different TDD UL-DL configurations can be applied between Macro/out-door Pico cells and out-door Pico/out-door Pico cells. 

· Two cases for study: Macro/out-door Pico adjacent channel case and out-door Pico/out-door Pico co-channel case.

· Companies are encouraged to provide information/analysis on the conditions with which different UL-DL configurations in different cells can be feasible.
2.2 Phase 2 email discussion

The phase 2 email discussion focused on the detailed simulation assumptions for the agreed scenarios in the phase 1 email discussion. The agreed simulation assumptions are included in Annex A and Annex B, for Macro/Femto and Macro/outdoor-Pico scenario respectively. 
2.2 Phase 3 email discussion

The phase 3 email discussion focuses on the analysis of the simulation results (included in Annex C), with the following observations.

· The following companies submitted results using the deterministic approach: CATT, Ericsson, ZTE, Huawei, NSN/Nokia, LGE, Renesas, Intel, Alcatel Lucent

· The following companies submitted results for Macro /Femto scenario using the system evaluation approach: CATT, ZTE, Huawei, NSN/Nokia, Intel, Renesas
· The following companies submitted results for Macro /Pico  scenario using the system evaluation approach: CATT, Ericsson, ZTE, Samsung, Huawei, NSN/Nokia, LGE, Intel
The general observation from the results using the deterministic approach is that the Macro/Pico scenario requires significantly larger base station separation distance than the Macro/Femto scenario.

The observations for the Macro/Femto scenario using the system evaluation approach are summarized in Table 1.
Table 1: Observations for Macro /Femto scenario

	Scenario
	UL geometry
	DL geometry
	Companies

	Femto-Femto without Femto DL power control
	· Significantly degraded 
	· Significantly improved 
	· CATT, ZTE, Huawei, NSN/Nokia, Intel, Renesas

	Femto-Femto with Femto DL power control
	· Almost identical
	· Almost identical
	· CATT, ZTE, NSN/Nokia, Intel, Renesas

	Macro -Femto without Femto DL power control
	· Almost identical for Macro  cell
· Significantly degraded for Femto cell
	· Almost identical for Macro  cell
· Significantly improved for Femto cell
	· ZTE, Huawei,  Intel

	Macro -Femto with Femto DL power control
	· Almost identical for Macro  cell
· Almost identical for Femto cell if Macro  is UL

· Slightly degraded for Femto cell if Macro  is DL


	· Almost identical for Macro  cell
· Almost identical for Femto cell if Macro  is DL

· Significantly improved for Femto cell if Macro  is UL
	· CATT, ZTE, NSN/Nokia, Intel, Renesas

	Note 1: The comparison is made between the case where Femto cells are randomly set as DL or UL with a 50% probability and the baseline where the transmission direction is the same in all cells.

Note 2: The column of “companies” includes the companies with results for the corresponding scenario.


The observations for the Macro /Pico scenario using the system evaluation approach are summarized in Table 2.
Table 2: Observations for Macro /Pico scenario

	Scenario
	UL geometry
	DL geometry
	Companies

	Pico -Pico  without interference control
	· Significantly degraded 
	· Significantly improved 
	· CATT, Ericsson, ZTE, Samsung, Huawei, NSN/Nokia, LGE, Intel

	Pico -Pico  with interference control
	· Similar
	· Slightly improved
	· CATT, Huawei, NSN/Nokia

	Macro -Pico  without interference control
	· Degraded for Macro  cell
· Significantly degraded for Pico  cell  if Macro  is DL

· Significantly degraded for Pico  cell in low geometry if Macro  is UL
	· Almost identical for Macro  cell
· Significantly improved for Pico  cell  if Macro  is DL

· Even further improved for Pico  cell in high geometry if Macro  is UL
	· CATT, Ericsson, ZTE, Samsung, Huawei, NSN/Nokia, LGE, Intel

	Macro -Pico  with interference control
	· Slightly degraded for Macro  cell
· Slightly degraded for Pico  cell if Macro  is UL (3)
· Significantly degraded for Pico  cell if Macro  is DL (3)
	· Almost identical for Macro  cell
· Improved for Pico  cell
	· CATT, Huawei, NSN/Nokia, ZTE

	Note 1: The comparison is made between the case where Pico cells are randomly set as DL or UL with a 50% probability and the baseline where the transmission direction is the same in all cells.

Note 2: The column of “companies” includes the companies with results for the corresponding scenario.

Note 3: The UL geometry for PUE is significantly improved with interference control compared to without interference control


3 Annex A

Annex A includes the attached document “Annex_A_macro-femto.xls”.
4 Annex B
Annex B includes the attached document “Annex_B_macro-pico.xls”.
5 Annex C
Annex C includes the attached document “Annex_C_results.xls”.
