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1.
Introduction

In RAN#53, a WI for inclusion of some missing BS classes in E-UTRA and MSR specifications was approved. In this paper, attributes and assumptions concerning RF scenarios for a medium range (MR) basestation (BS) are discussed and a set of possible scenarios is proposed.
2. Discussion
In the context of the MR BS class, this contribution considers the need to perform co-existence simulations to determine the requirements for the reference sensitivity, i.e. the desensitization compared to a wide area (WA) BS class, and also define the corresponding in-band blocking requirements.  
For UTRA MR BS classes, the scenarios that have been defined are based on multi-operator deployment of wide-area BSs together with medium range BSs allocated in a Manhattan cell gird [1] as illustrated below
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Figure 1: Proposed
WA and MR Deployment topology. The units of both dimensions are in [m].
To address co-existence requirements of a MR/MR uncoordinated scenario, a multi-operator MR deployment within a Manhattan grid was also investigated as illustrated in Figure 2.

The WA cell radii has been assumed to be of 1 or 2 km which results which were employed to derive the co-existence  requirements. 
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Figure 2
Proposed MR/MR uncoordinated deployment topology. The units of both dimensions are in [m].
Given the tight schedule for analyzing the MR coexistence requirements, we propose to re-use the existing RF deployment scenarios for MR with an assumption that the UEs are uniformly distributed.
Only uplink scenarios are considered for the derivation of blocking requirements and sensitivity levels. The major difference from the previous simulations is that we now consider UEs that are either HSUPA or LTE capable. In the following discussion, additional details of the simulation scenarios are proposed.
It should also be noted that RAN4 may need to consider additional RF deployment scenarios for heterogeneous networks.  It is proposed that the analysis of heterogeneous deployments be based on the definitions documented in TR 36.814 [3]. The dual strip apartment model defined in [3] can be considered as a candidate for evaluating blocking and desensitization requirements for LTE heterogeneous networks.
2.1.
Interference levels: Macro to Micro multi-operator case
It is proposed that a multi-operator macro-micro use case (as specified in TR 25.942 chapter 5.1.3.2) be employed to estimate interference levels in a victim microcell network. Furthermore it is recommended that the macro-micro cell layout consist of a finite Micro cell layer (Manhattan cell grid environment) under a much larger finite Macro network as illustrated in Figure 1. 
In addition it is also recommended that a specified number of UEs be uniformly distributed  over the Macrocell area with the UEs connected to the Macro BSs. UEs will transmit with an output power determined by the choice of uplink power control algorithm within the  limits of the maximum UE transmit power. Interference is sampled at the locations of the micro BSs. This process is repeated for a number of snapshots with different random drops of UEs. The interference samples can then be used to derive the distribution function for the interference level as seen by the micro network.   Table 1 defines additional proposed parameter values for this use case.
2.2.
Interference levels: Micro to Micro multi-operator case

It can be noted that the multi-operator micro-micro scenario as illustrated in Figure 2 may be employed to estimate interference levels in a victim microcell network in the presence of a second microcell aggressor network. The layout of a single micro layer is described in TR 25.942 chapter 5.3.1.2. For this scenario the aggressor micro layer is added by placing base stations between the victim bases so that they are on an identical but displaced grid as the victim network. A specified number of UEs are uniformly distributed over the microcell area. The UEs are connected to the interfering micro network and transmit with an output power determined by the choice of uplink power control algorithm within the limits of the maximum UE transmit power. Interference is sampled at the locations of the victim network micro BS locations. This is repeated for a number of snapshots with different random drops of UEs. The interference samples can then be used to derive the distribution function for the interference level as seen by the micro network. Table 1 also defines additional proposed parameter values for this use case.

. 

Based on the  simulation results from [1] it is expected that the that the impact on victim network micro BSs of aggressor micro network UEs will be  insignificant compared to the impact of aggressor macro network UEs in the macro-micro scenario. It is therefore proposed that no further simulations be carried out for this case. 
2.3.
Impact of sensitivity: Micro to Macro single- or multi-operator case

It is proposed that the multi-operator macro-micro scenario (as defined in section 2.1 and TR 25.942 chapter 5.1.3.2) be employed to investigate the impact on UL capacity as a function of the micro BS sensitivity.  UL capacity of the system is calculated as a function of the micro BS noise floor. The outcome is a relative UL capacity (either for the micro or macro system) as a function of the micro noise floor.  It is assumed that the micro and macro networks operate on adjacent frequencies.  Table 2 defines additional assumptions and parameter values.
2.4. 
Impact of sensitivity: Micro to Micro single- or multi-operator case

It can be noted that the multi-operator micro-micro scenario defined in Section 2.2 may also be employed to investigate the impact on UL capacity as a function of the micro BS sensitivity.  However the simulation results from [1] indicate that the impact of the aggressor micro network on the victim micro network is insignificant compared to the impact of an aggressor macro network on a victim micro network. It is therefore proposed that this scenario not be evaluated directly.
2.4.
Simulation details, capacity evaluation
Since the performance of UTRAN networks have been considered in [1], it is recommended that the co-existence analysis focus primarily on the performance of E-UTRA networks.  The evaluation of E-UTRA co-existence will necessitate a number of modifications to the evaluation methodology defined in [1] and [2]. It is recommended that for the evaluation of E-UTRA co-existence, that the methodology of TR36.814 [3] and TR36.942 [3] be employed. One key difference in the evaluation methodology is that the link quality requirements are not fixed and equal for all UEs. Typically a UE will try to achieve the maximal bit rate that the system allows for the given traffic load and channel conditions.  
For the E-UTRA co-existence analysis it is proposed to use the power control setting defined in TR36.942 [4] based on power control set 1 or power control set 2. 
The load level in a network is specified by the number of users connected to that network. For the interfering network, this number can be tuned to reach a certain specified load level, e.g. in terms of noise rise. For LTE full buffer loading is assumed such that all resource blocks (RBs) are allocated within the aggressor and victim networks [4]. As such, it is proposed that interference measurements be based on the Received Interference Power (RIP) and Thermal Noise definitions of TS36.214 [5].
In order to estimate the performance experienced by each UE in terms of experienced bit rate, a mapping of SINR to bit rate is necessary. For LTE, it is proposed that the truncated Shannon bound approach defined in Annex A.1 of [4] be employed. The capacity can then be measured as the average cell throughput or a 5 percentile cell edge throughput. The cell throughput for each cell can be obtained from the bitrates of the users served by the cell. 

2.5   Proposed Simulation parameters

Table 1 below defines the proposed simulation parameters for the scenarios defined in sections 2.1 and 2.2 and Table 2 defines the simulation parameters for the scenario of section 2.3.
Table 1: Simulation Parameters for sections 2.1 and 2.2
	Uplink Simulation Parameters
	Values

	MCL Macro / Micro 
	70 / 53 dB

	Antenna gain (including losses 
a) Base station
b) Mobile 
	
11 dBi
0 dBi

	Log-normal shadow fading 
standard deviation
	10 dB

	Noise floor RBS receiver
Macro / Micro 
	-103 / -93 dBm

	Maximum TX power LTE
	23 dBm

	Minimum TX power LTE
	-40 dBm

	ACIR 
	33 dB

	Power control LTE
	PC1, PC2 models from TR36.942. 

	Outage condition
	C/I target not reached due to lack of TX power

	Admission control
	Not included

	Macro User distribution in Macro network
	Random and uniform over the network

	Micro User distribution in Micro network
	Random and uniform over the streets 

	Macro User distribution in Micro network
	Random and uniform over the streets 

	Bit rate data LTE
	Based on truncated Shannon bound

	Activity factor data
	100 %

	Micro deployment
	Manhattan scenario

	Block size
	75 m

	Road width
	15 m

	Intersite distance between line-of-sight nodes
	180

	Number of Micro cells
	72

	Number of Macro cells
	3 affected Macros

36 in total

	Macro cell radius
	1 km / 2km 
ISDs of 500 m (case 1) and 1732 m (case 3)


Table 2: Simulation Parameters for 2.3

	Uplink Simulation Parameters
	Value

	MCL Macro / Micro 
	70 / 53 dB

	Antenna gain including losses
a) Base station
b) Mobile 
	
11 dBi
0 dBi

	Log-normal shadow fading 
standard deviation
	10 dB for macro basestations
8 dB for pico or micro basestations

	Noise floor RBS receiver
Macro / Micro 
	-103 / -103, –73 dBm

	Maximum TX power speech
	21 dBm

	Maximum TX power data
	21 dBm

	Minimum TX power speech
	-50 dBm

	ACIR 
	33 dB

	Power control
	Perfect PC

	Power control  error
	0.01 dB

	Outage condition
	C/I target not reached due to lack of TX power

	Admission control
	Not included

	Macro User distribution in Macro network
	Random and uniform over the network

	Micro User distribution in Micro network
	Random and uniform over the streets 

	Macro User distribution in Micro network
	Random and uniform over the streets 

	Activity factor data
	100 %

	Micro deployment
	Manhattan scenario

	Block size
	75 m

	Road width
	15 m

	Intersite distance between line-of-sight
	180

	Number of Micro cells
	72

	Number of Macro cells
	3 affected Macros

36 in total

	Macro Site-to-Site distance
	1 km

	
	


3


Summary
In this paper, the RF deployment scenarios for the MR BS class were discussed. Details of UTRA and E-UTRA co-existence scenarios have been proposed. In particular the following key recommendations are proposed: 

Proposal 1: Existing MR scenarios from UTRA studies be employed where a WA/MR deployment topology is used for which the MR network is allocated in a Manhattan grid as defined in [1].  
Proposal 2: Only uplink scenarios are considered for the derivation of blocking requirements and sensitivity levels.

Proposal 3: It is proposed that the analysis of heterogeneous deployments be based on the definitions documented in TR 36.814 [3]. The dual strip apartment model defined in [3] can be considered as a candidate for evaluating blocking and desensitization requirements for LTE heterogeneous networks.
Proposal 4: The co-existence analysis focus is primarily on the performance of E-UTRA LTE networks.

Proposal 5: The E-UTRA co-existence analysis is to be based on the methodologies defined in TR36.942 and TR36.814.

Proposal 6: For E-UTRA co-existence analysis the measurement of interference at the victim micro network is based on received interference power and thermal noise measurements as defined in TS36.214.
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