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1. Introduction

Work item on the introduction of UMTS services in the DCS1800 band was approved in Ran plenary meeting #9. The work started at last Ran4 meeting (#14) and Monte Carlo simulations were envisaged to evaluate the impact of UMTS on GSM network in an adjacent band and vice-versa.

Similar co-existence studies were done for EDGE introduction: scenarios were based on specifications and derive results from noise and intermodulation balance. These studies are captured in specification 05.50.

In this contribution, a similar approach is applied to study impact of UMTS in DCS1800 band.

2. Assumptions

2.1. Transmit power and noise floor

	
	BTS
	MS/UE

	
	Tx Power
	Noise floor (30kHz)
	Tx Power
	Noise floor (30kHz)

	UMTS
	43dBm (per carrier)
	-124dBm (NF=5dB)
	+21dBm (Class 4)
	-120dBm (NF=9dB)

	DCS1800
	40dBm (per carrier)
	-121dBm (NF=8dB)
	+30dBm (Class 1)
	-119dBm (NF=10dB)


2.2. Network configuration

No particular issues were identified for coordinated networks (co-located DCS/UMTS base stations). Hence, this contribution only considers the uncoordinated case.

2.3. Radiated noise level

In previous work done for EDGE, a radiated noise level 60dBc below the DCS1800 BTS carrier was agreed as an acceptable trade-off between capacity/coverage loss and equipment complexity. Technical arguments can be found in Annex U and X of specification 05.50.

This level will be used in the following section to derive RF performance requirements.

3. RF performance requirements

3.1. UMTS BTS transmitter

The Tx specification for UMTS in DCS 1800 band could be derived by matching the out of band emission level either to existing DCS transmitter level or using the 60dBc level mentioned in section 2.3.

Figure 1 compares the actual UMTS specification with the DCS specification and the 60dBc reference line.
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Figure 1
Actual UMTS specification is nearly aligned with requirement derived from the 60dBc level for frequency offset greater than 1.8MHz.

3.2. UMTS UE transmitter

The specification of the UE transmitter can be derived by:

· matching the UMTS UE emission to the DCS1800 mobile spectrum mask

· using a noise balance approach.

The noise balance approach consists in evaluating how close a mobile can be to a DCS base station by matching mobile internal noise floor and noise due to adjacent DCS BTS emission.

This situation occurs for a 75dB
 path loss.

Given this path loss, it is possible to calculate the level UMTS UE may transmit in order to match the internal noise level of the DCS BTS receiver: -46dBm

Figure 2 compares the actual UMTS UE spectrum mask with the DCS mobile spectrum mask and the level derived above.
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Figure 2
The specification derived by matching either existing DCS specification or noise levels are significantly tighter than the actual UMTS specification.

3.3. UMTS BS Receiver

3.3.1 BTS blocking

The maximum power received by a UMTS BTS from a DCS mobile has to be evaluated. 

The first step is to evaluate how close a DCS mobile can be to a UMTS base station by matching mobile internal noise floor and noise due to adjacent BTS emission.

Refering to section 3.1, the path loss can be either 91dB
 (60dBc level) or 74dB
 (matching DCS specification).

Thus, at the UMTS BS receiver, the level will be either –61dBm
 (in 200kHz) or –44dBm
 (in 200kHz).

Given the requirement in the 25.104 (-52MHz/3.84MHz at  5MHz offset or -40dBm/3.84MHz for higher frequency offset), no change in the specification is required for BTS blocking if the 60dBc level assumption is used..

3.3.2 BTS Rx intermodulation

By back calculating from TS25.104 specification, it can be shown that a UMTS BTS has an input IP3 of approximately -20dBm.

The worst case power level from section 3.3.1 is either –61dBm (60dBc level) or -44dBm (matching DCS specification) into the receive chain. This would yield intermodulation products in the UMTS receive band of –143dBm or -92dBm. This last value is ~11dB higher than the thermal noise level compared to the UMTS BTS noise floor in 3.84MHz. To make the UMTS BTS compliant in this approach, the BTS IIP3 would have to be improved by 6 dB.
3.4. UMTS UE Receiver

3.4.1 UE blocking

In this case we need to examine the power levels that the UE would receive from the DCS 1800 BTS. The DCS BTS will radiate noise at -45dBm in 30kHz (frequency offset >1.8MHz). This will reach the UE at the same level as the UE noise floor if the path loss is 75dB.

At this path loss the actual BTS DCS 1800 transmit tones will be received at -35dBm. This is higher than the levels set in the TS25.101 specification (ACS limit is –52dBm/3.84MHz) and would require a tightening of the UMTS UE blocking specifications for UMTS UE in the DCS1800 MHz band.

3.4.2 UE Rx intermodulation

By back calculation it can be shown that the UMTS UE IIP3 is approximately -20dBm. With input tones from the DCS1800 BTS at -35dBm, intermodulation products would be generated in the UE at -65dBm. This is 34dB
 above the noise floor of the UMTS UE. To fix this the IIP3 of the UE would have to be tightened by 17dB.

Since this is a result of 3rd order product increasing the path loss by 11dB will have the same impact.

4. Conclusion

In this contribution, RF requirements for the co-existence of UMTS and DCS in the 1800 band have been derived using direct calculation based on noise and intermodulation balances.

For the base station, it is recommended to follow the “60dBc” guideline already used in some co-existence scenarios: the requirements derived using that approach could be met with an adequate guard band and/or reasonable tightening of the existing specification (Rx and Tx).

For the UE, the requirements derived by the calculations in the document are more stringent than the existing requirements in the 25.101.

If the Rx characteristics of the UE are unchanged, the performances of the receiver of the UMTS UE will prevent a UE from approaching close to a DCS BTS, resulting into a “dead zone”. However, with that assumption, the improvement for the UMTS UE transmitter is still needed but by a smaller amount that the one calculated in section 3.2.

Monte Carlo simulations should help to investigate the impact of a DCS network on UMTS downlink. When the level of protection between the two networks is agreed (this protection could be achieved by a combination of guard band and tightening ACS/blocking/intermod specs), noise balance approach should allow deriving transmitter requirement for the UE to ensure UMTS impact on DCS is low.










� -45dBm–75dB=-120dBm


� -46dBm-75dB=-121dBm 


�-28dBm+91dB=-119dBm 


� -45dBm-74dB=-119dBm


� 30dBm-91dB=-61dBm


� 30dBm-74dB=-44dBm


� -99dBm+34dB=-65dBm
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				6		3.8		3.6		-48		-31.7		-50		-46

				6.2		4		3.8		-48		-31.9		-50		-46

				6.4		4.2		4		-48		-32.1		-50		-46

				6.6		4.4		4.2		-48		-32.3		-50		-46

				6.8		4.6		4.4		-48		-32.5		-50		-46

				7		4.8		4.6		-48		-32.7		-50		-46

				7.2		5		4.8		-48		-32.9		-50		-46

				7.4		5.2		5		-48		-33.1		-50		-46

				7.6		5.4		5.2		-48		-34.2		-50		-46

				7.8		5.6		5.4		-48		-36.2		-50		-46

				8		5.8		5.6		-48		-38.2		-50		-46

				8.2		6		5.8		-48		-40.2		-50		-46
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