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1
Introduction

In RAN#51, an LTE Release 11 study item on TDD interference management and traffic adaptation was approved in [1]. While the study item is in principle on hold until RAN1#66bis, it is desired to start the discussion on the simulation assumptions already before that in order to speed up the study item progress.
In the companion contribution [2] we have provided our views on the motivations and most relevant use cases and scenarios for TDD DL-UL interference management and traffic adaptation, whereas in this contribution we discuss the exact simulation scenarios and assumptions in more detail.

2
Scenarios and simulation assumptions
According to the study item description, RAN1 should first evaluate the benefits of uplink-downlink reconfiguration dependent upon traffic conditions and agree simulation assumptions for that, while the focus of RAN4 is on coexistence analysis and impacts of co-channel and adjacent channel interference on the performance. In the following we discuss the scenarios and some detailed simulation assumptions for the RAN1 evaluations.
2.1
Scenarios
As discussed in [2], the most relevant scenarios for assessing the benefits of DL-UL reconfiguration are the ones involving small cells with low number of UEs as in these scenarios the downlink-uplink traffic fluctuation is not as likely averaged away. Hence in our view the following scenarios should be considered (in priority order) in evaluating the benefits of DL-UL reconfiguration dependent upon traffic conditions:

Scenario #1: Small cell (local area), e.g. femto deployments:
· Femto-femto interference and UE-UE interference to be modeled
· 3GPP dual stripe scenario [3]

 REF _Ref300217992 \r \h 
[4] without macro cells (and thus macro UEs) on the same carrier

·  I.e. UE dropping only to femto cells
Scenario #2: Heterogeneous networks with macro and femto
· Macro-femto and femto-femto interference to be modeled, but assume same DL-UL configuration for macro cells

· UE-UE interference to be modeled
· 3GPP dual stripe scenario [3]

 REF _Ref300217992 \r \h 
[4]
Scenario #3: Heterogeneous networks with macro and pico
· Macro-pico interference and pico-pico interference to be modelled, but assume same DL-UL configuration for macro cells
· Also UE-UE interference to be modeled
· Macro Case 1 with pico nodes as described in [4], for example the RRH configurations 1 and 4a can be used 
Scenario #4: Homogeneous network with macro eNBs only (low priority)
· Macro-macro interference and UE-UE interference to be modeled
· 3GPP Case 1
2.2
Detailed simulation assumptions
In general, TR36.814 [4] provides a very good starting point for the detailed simulation assumptions in above-mentioned scenarios and should be used as a baseline. Although most assumptions and parameters such as BS TX power, path loss between eNB and UE and so on can be taken from [4], there are some specific assumptions and parameters to be considered and agreed for each scenario mentioned above. In the following we discuss some parameters that will need to be further discussed and agreed.
Path loss models and shadowing parameters
To model eNB-eNB interference and UE-UE interference, some path loss models will be needed also between eNBs and between UEs. TR36.814 only describes the eNB-UE path loss models, hence some additional models will be needed. The same applies to shadowing parameters for eNB-eNB and UE-UE links. In Table 1 we list some potential models extracted from various references – the exact formulas for the models can be found from the cited references.
Table 1. Proposed path loss models and shadowing parameters.

	Parameters
	Assumption

	
	Scenario 1
	Scenario 2
	Scenario 3
	Scenario 4

	Distance-dependent path loss between nodes
	Femto-to-femto path loss can be approximated with the same models as the HeNB-to-UE models in [4].


	Macro-to-femto path loss:

Reuse macro-to-UE path loss model (UE is inside a house) as specified in [4]
Femto-to-femto path loss modelled as in scenario 1.
	Pico-to-pico path loss: The model in [5] can be used.
Macro-to-pico path loss:

Reuse the macro-to-relay path loss model as specified in [4].


	Macro-to-macro path loss can be modeled as the free space loss model [5].



	Distance-dependent path loss between UEs
	Reuse the HeNB-to-UE models as in [4].
	For indoor UE – outdoor UE path loss, the HeNB-to-UE model (UE is outside) could be reused [4].

Indoor UE – indoor UE path loss modeled as in scenario 1.
	Model proposed in [6] for outdoor UE – outdoor UE path loss can be used.

Alternatively, the model proposed in [7] could be used.
	Model proposed in [6] for outdoor UE – outdoor UE path loss can be used.

Alternatively, the model proposed in [7] could be used.

	
	
	
	
	

	Shadowing standard deviation
	Femto-to-Femto:
8dB
UE-to-UE:

8dB
	Macro-to-femto:

8dB

Indoor UE-to-indoor UE:

8dB
	Macro-to-Pico:

8dB

Pico-to-pico:

8dB
Outdoor UE-to-outdoor UE:

12dB
	Outdoor UE-to-outdoor UE:

12dB




Antenna configurations and MIMO modes
Having too many antenna configurations and MIMO modes included in the simulation assumptions might overly complicate the simulations, bring the number of different simulations up and also shift the focus of the simulations to wrong direction. A 1x2 antenna configuration is the simplest to simulate and may in fact present the worst case in terms of co-channel interference so in our view 1x2 should be the baseline.
Traffic models

Obviously the simulated traffic model has a huge impact on the conclusions about the benefits of DL-UL reconfiguration based on traffic conditions. On one hand the traffic model should model the traffic fluctuation between uplink and downlink, and on the other hand it should also be as realistic as possible at the same time. To the best of our knowledge there is no traffic model available in the open literature that would model DL-UL traffic fluctuation.
One possible approach would be to have the FTP traffic models from [4] with separate buffers for DL and UL, possibly with different parameterization between DL and UL.
4
Conclusions

In this contribution, we have discussed the most interesting simulation scenarios and the simulation assumptions for the TDD DL-UL interference management and traffic adaptation study item. It is proposed that RAN1 first agrees on the simulation scenarios to be studied with highest priority – in our view scenarios involving small cells should be prioritized highest. Furthermore we have provided some proposals on detailed simulation assumptions on issues not covered directly by TR 36.814.
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