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1. Context & introduction

The objective is to give details about our vision of possible deployment scenarios of Home BTS in UMTS and highlight specific considerations to be taken into account to define minimum performances for such products and use cases.
The Home BTS is described as a Plug & Play Pico BS which is installed by the end user. Actually, neither the real coverage target nor location of such equipment is fixed or can be planed within the network. Both depend on the user choice and the particularities of the area to be covered. They might change over the time.

Another major requirement of such equipment is that the access to the Home BS might be controlled in such way that only an authorised user or group of users can camp or access to the service through it. This leads to a very particular mobility scheme, where the gain of macro diversity can not be considered.
The Home BS might be subject to very dense deployment particularly in private indoor environments. Inter-site distance might be at the range of few meters or even less than 1m, but with walls in between. Special coexistence issues should be considered here. Indeed, plenty of existing indoor equipment (WIFI, DECT, RFID…) might have a drastic impact on performances if not assessed and taken into account.
The Home BS may also use the same carrier as the Wide area and/or medium area BS, or be deployed on a different carrier. Obviously, legacy mobiles are to be considered for this deployment. No modifications of the UMTS UE can be afforded here.
The intent of this contribution is to help giving more concrete information about deployment scenarios for this new concept in order to converge on the need or not of a new class of BS, and whether the existing requirements for Local area BS might be reviewed to catch the specificities of the Home BTS concept.

2. Deployment and interference scenarios
The home BTS is a Plug&Play product without any operator deployment or optimisation effort. The impact of the anarchic deployment of such units should be carefully analysed in order to assess co-existence possibilities and the mutual effects over the existing network. 
2.1 Deployment scenarios

Different deployment scenarios might be envisaged for the Home BTS:

· Indoor deployment in residential environment: this deployment might involve a very high density of HomeBTS in dense urban environment. Actually, two Home BTS might be installed back to back with the only isolation of a thin internal wall of the building (two neighbouring studios or apartments).  Please refer to 4.2.2.
· Indoor deployment in professional environment: the coverage areas related to such deployment might be larger than the standard residential scenario. The residential scenario presents thus more constraints in terms of interferences than the enterprise one.
· Outdoor deployment to add capacity in hot spots
2.2 Output power
The Home BTS power should conform to and take into consideration human exposure limitations expressed by "the power absorbed by a mass unit or SAR (Specific Absorption Rate)". Actually, the Home BTS should have power levels similar to legacy UE one (not more than 20dBm to 24dBm).  

2.3 Are the existing LA BTS minimum performances appropriate ?
2.4.1 Sensitivity 

Sensitivity might be a crucial issue for interference scenarios where Macro and Home BS are using the same frequency and legacy UEs. Actually a macro UE at the border of the Macro cell will tend to transmit with very high power. If it happens that this UE comes very close to a HomeBTS where he has no access rights or if he is located in a coverage hole at home due to its unplanned deployment, the macro UE will generate high UL interference on the Home BTS due to the near far effect.

When Macro and Home BTS are using the same frequency or even adjacent frequencies:

1) the unbalanced power budget between UL and DL due to the fact that legacy UEs (MaxTXPower up to 24dBm) are used close to Home BTS (MaxTXPower up to 24dBm)

2) And the small  coverage extent required from the HomeBTS

might suggest that the HomeBTS sensitivity should be degraded to cope with these constraints. 
2.4.2 Minimum coupling loss

Home BTS deployment might lead to a very high density of these equipments; two Home units using the same frequency might be installed by their related end users back to back on the same wall between two different apartments/Studio of the same building separated only with a thin internal wall. Thus there might be only the wall loss as and few centimetres that separate them.  It might be impossible for the end user to know the exact position of his neighbours' Home BTS which make us think the BS-BS MCS should be reviewed to not add any constraints to a Plug & Play deployment.

For LA BTS, BS to BS minimum coupling calculation took into account a minimum distance of 2m distant between two LA BTS assuming free space path loss. This calculation should be reviewed taking into account back to back scenario with a thin internal wall penetration loss (4dB for wood or plaster walls).
The Home BTS might be installed anywhere by the end user. The Legacy UE whether authorised or not might be directly next to the HGW few centimetres and might be transmitting at his maximum power in the case where he is located at the coverage border of a macro cell using the same or an adjacent carrier.  Nevertheless, for LA BTS BS to UE minimum coupling calculation took into account a minimum distance of 2m distant between the UE and the BTS assuming free space path loss. Thus, the MCL figure of 45dB should be further studied to make sure it covers the scenario described here.
2.4.3 Frequency Error
The frequency error requirement for local area BS class is proposed to be equal to 0.1ppm for 2100MHz, considering a maximum UE speed of 196km/h. 

UEs that might camp or use a Home BTS have most likely very slow mobility profile. 50Km/h speed should be the worst assumption to be taken into account for defining minimum performances for Home BTS frequency error. 
2.4.4 OutBand Blocking characteristics

Out of band blocking requirements should be improved against the emissions of other radio system transmitters (WIFI, DECT, …) to insure the protection of the Home BTS receiver. Please refer to paragraph 4.2.3 for more details.
2.4.5 Spurious emissions
Spurious emissions figures for the Home BTS should be adapted in order to protect surrounding radio systems operating in indoor or outdoor environment such as WIFI, DECT… Please refer to paragraph 4.2.3 for more details.
2.4 Interference scenarios for FDD and TDD
In order to understand some of the interference issues further, the following gives an overview of how the co-existence impacts may differ from today’s macro vs. LA BTS scenarios, and considers both home BTS to macro co-existence and home BTS to home BTS co-existence, as well as both FDD and TDD systems.

The main co-existence scenarios considered are:

1) Home BTS using the same frequency as the Macro layer: the operator might want to share the same carrier between Home BTS and one of its Macro layers. This implies that the operator has a backup layer (other 3G carriers) where Macro users can handover to compensate the potential dead zone effects. 
2) Home BTS using a dedicated frequency different from the one of Macro layer. The adjacent channel case should be assessed here.
3) Inter Home BTS interferences: Actually, given their potential high density, all HomeBTS will be, most likely, sharing the same carrier. 

4) Coexistence scenario between Home BTS and other indoor systems: WIFI, DECT…

The gain of macro diversity is to be ignored here, as the user of Home BTS 1 is most likely forbidden from accessing HomeBTS 2. In addition, a macro user that has no access right to a home BTS will not be controlled by the latter. Thus, the gain of coordinated power control can not be considered here.

2.4.1 HomeBTS -Macro coexistence scenario
Due to access control, interference problems between Macro and Home BTS present new issues not taken into consideration in the existing Local Area BS deployment scenarios.  Indeed, uncoordinated UEs might generate significant UL interference at Home BTS level, especially when Macro and Home BTS are sharing the same frequency.
DL interference between Home and Macro BTS
There is an issue with Macro DL impact on Home BTS and DL HomeBTS impact on macro when both are sharing the same carrier. But this should not be very different from the LA BTS Case.
Macro UL impact on the HomeBTS

The level of noise rise due to one or multiple macro UEs transmitting at MaxTxPower (at macro cell border) next to the HomeBTS and that are not authorised to access the Home BTS, should be assessed.  Sensitivity might have to be degraded to cope with this scenario
Home BTS UL impact on the Macro layer
This scenario should not be very different from the one involving Local Area BS and Macro.
2.4.2 HomeBTS-HomeBTS coexistence scenario
DL and UL interference should be assessed taking into consideration the following scenarios. This might have an impact on BS-UE MCL and BS-BS MCL:

	Floor 1

Appart1


	Appart2



	
Appart3

	
Appart4



	
	Floor 1

Appart1


Appart2


Appart3



Appart4



	Figure 1: BS-BS MCL evaluation


	Figure 2: BS-UE MCL evaluation 




2.4.3 Interferences with other systems: Wifi, DECT…
In this section, a list of the radio systems which have been or will be deployed in indoor environment and their main characteristics are described for RAN WG4 consideration, when defining the RF performance of Home BTS.

Most of these systems are expected to impact the definition of performances of a Home BTS when they are installed in its proximity. 

	System
	Access
mode
	Frequency band
	Transmission
 power
	Channel 
Bandwidth
	C/I
	Sensitivity
	Implication on 
home BTS

	wifi 802.11 g 54 kbps
	TDD
	2,448 - 2,482 GHz
	18 dBm
	20 MHz
	11 dB
	 -76dBm 
	Blocking
Spurious Emissions

	Bluetooth 802.15.1
	TDD
	2,4 - 2,4835 GHz
	20 dBm
	1 MHz
	11 dB
	-70 dBm
	Blocking
Spurious Emissions

	Zigbee 802.15.4
	TDD
	2,4 - 2,4835 GHz
	5 dBm
	2 MHz
	13 dB
	-85 dBm
	Blocking
Spurious Emissions

	Zigbee 802.15.4
	TDD
	868 - 868,6 MHz
	14 dBm
	300 KHz
	13 dB
	-92 dBm
	Blocking
Spurious Emissions

	Microwave oven
	n/a
	2,45 GHz
	-5 dBm
	n/a
	n/a
	n/a
	Blocking 

	DECT
	TDD
	1,88 - 1,9 GHz
	 24 dBm
	1,152 MHz
	10 dB
	-93 dBm
	Blocking
Spurious Emissions

	Radio microphone
	n/a
	1,785 - 1,8 GHZ
	13 - 17 dBm
	Analogue 200KHz
Digital 300KHz
	Analogue 25dB
Digital 18dB
	Analogue -68dBm
Digital -85dBm
	Blocking
Spurious Emissions

	Radio control
	n/a
	40;74;152;224;290-315;433;866MHz
	20 dBm
	12,5 K for 152 MHz
else not specified 
	Tbc
	tbc
	Blocking
Spurious Emissions

	Wireless camera
	n/a
	2,4 - 2,4835 GHz
0,86 - 1,3 GHZ
	10 mW
	16 - 18 Mhz
	45 - 48 dB
	-65 to -87 dBm,
speed depending
	Blocking
Spurious Emissions

	RFID
	n/a
	865 - 868 MHz (a)
865,6 - 868 MHz (b)
865,6-867,6 MHz (c) 
2,446-2,454 GHz (d)
	(a) 100 mW
(b) 500 mW 
(c)2W
(d) 500 mW indoor
(d) 4W outdoor
	(a) 200 kHz
(b) 200 kHz
(c)200 KHz
(d)no mandatory value
	Tbc
	(a) -80 dBm
(b) -80 dBm
(c)- 80 dBm
(d) -72 dBm
	Blocking
Spurious Emissions


Tableau 1: Coexistence between HomeBTS and other systems
3. Conclusions

This paper is intended to help RAN WG4 vendors and operators to define Home BTS deployment scenarios and start specifying a potential new class of BTS and its related minimum performances. 

This contribution focuses particularly on UMTS case. Nevertheless, most considerations can be reused for LTE as well.
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