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4.2.2
Co-located MS and intermodulation

a)
System constraints

Close mobile stations can produce intermodulation products, which can fall into mobile or base stations receiver bands. This can occur with MS operating in FDD and TDD modes, and the victim can be BS or MS operating in both modes.
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Figure 4.2: Possible collocated MS scenarios

b)
Affected parameters

[FDD and TDD] intermodulation between MS.

[FDD and TDD] MS and BS blocking.

[FDD and TDD] MS and BS reference interference level.

c)
Methodology

The first approach is to assume that the two mobile stations are collocated, and to derive the minimum coupling loss. It requires to assume that both mobiles are transmitting at maximum power.

Another approach can take into account the probability that the two mobiles come close to each other, in a dense environment, and to calculate the probability that the intermodulation products interfere with the receiver.

The second approach should be preferred.

d)
Inputs required

Minimum separation distance: 5 m[ for outdoor, 1 m for indoor]

Mobile station density: [TBD]

Base station density: [TBD in relation with MS density]

Power control algorithm: [TBD]

Maximum acceptable probability of interference: 2 %

Section 4.2.3  Estimated UE Out of Band Blocking 

In some cases, it is possible to determine the expected out of band blocking performance of the UE through the examination of simple UE-to-UE interference scenarios.  This is particularly true in the UE transmit band where the performance of the duplexer in the receiver must be sufficient to protect the UE from it’s own transmitter as well as from other nearby transmitters.  During the development of the specifications for Band I, this method was used to derive a value for out of band blocking performance within the UE transmit band.  However, as additional frequency bands have been added to the UMTS specifications the blocking values were specified to be similar to Band I but did not accurately reflect the actual transmit/receive duplex spacing for the additional bands.  

For some bands it is assumed that only UMTS mobiles will be active in the UE transmit band.  However, for other bands (for example Band II and Band V) other technologies may also be deployed and may be transmitting near to the UE.  In the analysis below it is assumed that the UMTS UE is operating near its minimum sensitivity (i.e. <REFSENS> + 3 dB), the mobiles are separated by 1m, and that the antenna gain is 0 dBi for each device.  

As an example, the impact to a UMTS UE receiver due to nearby GSM and UMTS transmitters is calculated below.  

	Band II (1900 MHz) 
	UMTS Tx
	GSM Tx
	Comment

	UE Max Transmit Power                       (a)
	24 dBm
	30 dBm
	

	Free Space Loss                                     (b)
	38 dB
	38 dB
	1 meter

	Body Loss (total)                                   (c)
	2 dB
	2 dB
	From Table 4.1

	Minimum Coupling Loss (MCL)          (d)=(b)+(c)
	40 dB
	40 dB
	

	Received Power Level                           (e)=(a)-(d)
	-16 dBm
	-10 dBm
	


In some cases, the body losses may be higher due to the close proximity of the users head and also due to blockage of the hand on the UE.  For example, if body loss of 6 dB is included (3 dB per UE) then the blocking requirements become -20 and -14 for UMTS and GSM interferers, respectively.  If body loss is increased to 12 dB (6 dB per UE) then the blocking requirements become -26 and -20 dBm for UMTS and GSM interferers, respectively.  For data-only terminals there may be lower losses as the body blockage would be reduced and the antenna gain may be higher.  Therefore, it is suggested to use -15 dBm as the UE receiver blocking level in the UE transmit band, similar to Band I.  

Similar results are shown below for Band V:  

	Band V (850 MHz) 
	UMTS Tx
	GSM Tx
	Comment

	UE Max Transmit Power                       (a)
	24 dBm
	33 dBm
	

	Free Space Loss                                     (b)
	31 dB
	31 dB
	1 meter

	Body Loss                                              (c)
	2 dB
	2 dB
	From Table 4.1

	Minimum Coupling Loss (MCL)          (d)=(b)+(c)
	33 dB
	33 dB
	

	Received Power Level                           (e)=(a)-(d)
	-9 dBm
	0 dBm
	


As described above, the body losses may be higher in some cases.  Also, in general the body losses may be higher for frequencies below 1 GHz as compared to the losses at 2 GHz.  If body loss is increased to 6 dB (3 dB per UE) then the blocking requirements become -13 and -4 for UMTS and GSM interferers, respectively.  If body loss is increased to 12 dB (6 dB per UE) then the blocking requirements become -19 and -10 dBm for UMTS and GSM interferers, respectively.  Thus, for Band V it is suggested to also use -15 dBm as the UE receiver blocking level in the UE transmit band.  

4.3
Mobile Station to Base Station

a)
System constraints

A mobile station, when far away from its base station, transmits at high power. If it comes close to a receiving base station, interference can occur.

The separation distance between the interfering mobile station and the victim base station can be small, but not as small as between two mobile stations.

Both the mobile and the base stations can operate in FDD and TDD modes, thus four scenarios are to be considered, as shown in figure 4.3.
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Figure 4.3: Possible MS to BS scenarios

b)
Affected parameters

[FDD and TDD] MS Out-of-band emissions.

[FDD and TDD] MS Spurious emissions.

[FDD and TDD] BS Blocking.

[FDD and TDD] BS Reference interference level.

c)
Methodology
The first approach is to assume that the mobile station transmits at maximum power, and to make calculations for a minimum distance separation. This approach is particularly well suited for the blocking phenomenon.

Another approach is to estimate the loss of uplink capacity at the level of the victim base station, due to the interfering power level coming from a distribution of interfering mobile stations. Those mobile stations are power controlled. A hexagonal cell lay-out is considered for the BS deployment with specified cell radius. Large cell radius are chosen since they correspond to worst case scenarios for coexistence studies.

The second approach should be preferred.

With both approaches two specific cases are to be considered.

Both base stations (BS1 and BS2) are co-located. This case occurs in particular when the same operator operates both stations (or one station with two carriers) on the same HCS layer.

The base stations are not co-located and uncoordinated. This case occurs between two operators, or between two layers.

d)
Inputs required
Minimum separation distance: [30 m for rural, 15 m for urban, 3 m for indoor].

Base station density: [cell radius equal to 4 km for rural/macro, 1,5 km for urban/macro, 0,5 km for urban/micro or 0,1 km for indoor/pico].

Interfering mobile station density: [TBD in relation with service, cell radius and system capacity].

Power control algorithm: [TBD].

Maximum acceptable loss of capacity: [10 %].

e)
scenarios for coexistence studies
Inter-operator guard band (uncoordinated deployment).

FDD macro/ FDD macro.

FDD macro/ FDD micro.

FDD macro/ FDD pico (indoor).

FDD micro/ FDD pico (indoor).

TDD macro/ TDD macro.

TDD macro/ TDD micro.

TDD macro/ TDD pico (indoor).

TDD micro/ TDD pico (indoor).

FDD macro/ TDD macro at 1 920 MHz.

FDD macro/ TDD micro at 1 920 MHz.

FDD macro/ TDD pico at 1 920 MHz.

FDD micro/ TDD micro at 1 920 MHz.

FDD micro/ TDD pico at 1 920 MHz.

Intra-operator guard bands.

FDD macro/ FDD macro (colocated).

FDD macro/ FDD micro.

FDD macro/ FDD pico (indoor).

FDD micro/ FDD pico (indoor).

TDD macro/ TDD macro.

TDD macro/ TDD micro.

TDD macro/ TDD pico (indoor).

TDD micro/ TDD pico (indoor).

FDD macro/ TDD macro at 1 920 MHz.

FDD macro/ TDD micro at 1 920 MHz.

FDD macro/ TDD pico at 1 920 MHz.

FDD micro/ TDD micro at 1 920 MHz.

FDD micro/ TDD pico at 1 920 MHz.

These scenarios should be studied for the following services.

Table 4.3

	Environment
	Services

	Rural Macro
	Speech, LCD 144

	Urban Micro/Macro
	Speech, LCD 384

	Indoor Pico
	Speech, LCD 384, LCD 2 048
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