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1. Introduction

This contribution is indented to help the discussion of concluding requirements for narrowband interfering signal case in UMTS1800/1900 case.

This document shows additional simulation results of interfering signal vs. own signal levels made for UMTS1800/1900 interference scenario in case of GSM interfering WCDMA. Simulation parameters are as listed in document R4-1800ah-102. All simulations are made for 3-sectorized base stations.

At the end of the document some proposal to derive the requirements are presented and proposals made for UE requirements.

2. Discussion

2.1.
Scenario

GSM network is simulated by assuming 4/12-frequency re-use plan and 3 frequencies per sector. The total used bandwidth was 7.2 MHz. The input data for the analysis is collected from simulator based on ACIR used in the simulator. Distributions for ACIR of 30 dB are then provided for basis for discussions. 

2.2.
WCDMA Downlink signal behaviour

In figure 1 the WCDMA own signal i.e. DPCH_Ec level distribution is shown at the UE antenna input. This graph is based on 30 dB ACIR case, i.e. the capacity loss in WCDMA DL was in the order of 2-3 %.

According results, the own signal is always above -100 dBm power level, and the mean value is located approximately at –80 dBm. The behaviour of own signal DPCH_Ec levels can be explained by the DL power control compensating the interference from adjacent GSM system.
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Figure 1. DL DPCH_Ec distribution in dBm (ACIR = 30 dB)
From the curves it can be concluded that the system is at interference-limited state, and hence there is enough link budget to cover the power control overhead to the capacity.

2.3.
WCDMA Downlink interfering signal (GSM) behaviour

While the own signal levels where analyzed, also the interfering signal (GSM) statistical distribution was collected. This signal levels are also referred to the UE antenna input. 
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Figure 2. Interfering signal in dBm behaviour seen from the WCDMA UE at the antenna input (ACIR=30 dB)


2.4.
Combined interfering signal vs. own signal behaviour

In following graphs we have combined the distributions shown in previous figures. The distributions in these cases are defined as a ratio of Iadj/Own signal in dB at the UE antenna port. This definition would imply that the interference from adjacent system is higher when the ratio is positive. 
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Figure 3. Iadj/Own signal (dB) ratio distribution (ACIR=30 dB)

From the graphs we can conclude that the system is operating in interference-limited mode, and the probability of own signals being at sensitivity level is negligible in these scenarios. From the graphs it can also found that minimum levels of own signal are in the order of –100 dBm. This should be taken into account when the radio requirements are derived for narrowband blocking signal and narrowband IMD requirement. As Nokia has been concluded in Tdoc R4-1800ah-102, the reasonable DL ACIR from system performance point of view is 30 dB.

Based on this we can determine the own signal level when the NB blocking requirement is derived.

3.
Frequency offset  

Assuming that 5 MHz deployment in PCS1900 band needs the 100 kHz frequency shift, we can conclude form [2] that the closest carrier is located at 2.7 MHz offset from WCDMA carrier.









Figure 4. Carrier scenarios.

As noted in [2] the design rules for basis in 05.05 requirements had been that either side of block the closest carrier is not used. Based on this it is suggested the blocking requirement should be based on the 2.7 MHz offset in PCS 1900 band and 2.8 MHz for GSM 1800 band. 

4.
Discussion about narrowband IMD requirement

When blocking requirement is agreed, NB IMD requirement can be further discussed and agreed. We understand this requirement to verify that the impact of 2 or more BCCH from two or more BTS will not degrade the UE performance too much. Hence it is important to understand how the BCCH are allocated into the operator’s own band. In the discussion in Seattle it has been indicated that these channels should be the most protected to guarantee best performance in real life scenarios. This would imply that the BCCH are allocated in the centre of band. If we assume approx. 5 MHz deployment for GSM system and re-use of 4/12, the BCCH separation could be 2.4 MHz as suggested in [1]. Furthermore in order to maximize the protection of BCCH towards interference, they should be located as middle as possible of the used band. 

When considering this with figure 4, we propose that first BCCH is located 800 kHz from own block edge to allow 4 TCH locations at the edge of block. We believe that protection to own BCCH is improved by doing this. This will then imply that #1 CW carrier is located at 3.5 MHz offset and #2 CW carrier at 5.9 MHz offset in UMTS 1900. 

5.
Proposal

The operating point for requirement of the Narrowband Blocking and Narrowband IMD case should be chosen to reflect signal levels shown in these simulations. First we need to agree ACS requirement, own signal level high enough that receiver noise figure does not contribute to the requirement significantly. 

The closest interfering signal is located at 2.7 MHz offset. In addition the NB IMD needs to be aligned together with NB blocking (ACIR) requirement so that they match together. Hence the DPCH_Ec is proposed to be –105 dBm, and both requirements are written based on this. In following table is a proposal to start with.

7.6.3
Minimum requirement (Narrowband) 

The BER shall not exceed 0.001 for the parameters specified in Table 7.x.x .  This requirement is measure of a receiver’s ability to receive a W-CDMA signal at its assigned channel frequency in the presence of an unwanted narrow band interferer at a frequency, which is less than the nominal channel spacing 
Table 7.x.x: Narrow band blocking characteristics

	Parameter
	Unit
	Band II 
	Band III

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+10 dB
	<REFSENS>+10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor>+10 dB
	<REFÎor>+10 dB

	Iouw(CW)
	dBm
	-57
	-56

	Fuw (offset) 
	MHz
	2.7
	2.8

	1. For Power class 3 the average power shall be +20 dBm

For Power class 4 the average power shall be +18 dBm


7.8
Intermodulation characteristics

Third and higher order mixing of the two interfering RF signals can produce an interfering signal in the band of the desired channel. Intermodulation response rejection is a measure of the capability of the receiver to receiver a wanted signal on its assigned channel frequency in the presence of two or more interfering signals which have a specific frequency relationship to the wanted signal. 

7.8.1
Minimum requirement (Wideband)

The BER shall not exceed 0.001 for the parameters specified in Table 7.9.

Table 7.9: Receive intermodulation characteristics

	Parameter
	Unit
	Level 

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+3 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 3 dB

	Iouw1 (CW)
	DBm
	-46

	Iouw2 (modulated)
	dBm/3.84 MHz
	-46

	Fuw1 (offset)
	MHz
	10
	-10

	Fuw2 (offset)
	MHz
	20
	-20

	2. For Power class 3 the average power shall be +20 dBm

3. For Power class 4 the average power shall be +18 dBm


Note:
Iouw2 (modulated) consist of common channels and 16 dedicated data channel. The channelization codes for data channels are chosen optimally to reduce peak to average ratio (PAR). All dedicated channels user data is uncorrelated to each other.

7.8.2
Minimum requirement (Narrowband)

The BER shall not exceed 0.001 for the parameters specified in Table 7.9.

Table 7.9: Receive intermodulation characteristics

	Parameter
	Unit
	Band II
	Band III

	DPCH_Ec
	dBm/3.84 MHz
	<REFSENS>+10 dB
	<REFSENS>+10 dB

	Îor
	dBm/3.84 MHz
	<REFÎor> + 10 dB
	<REFÎor> + 10 dB

	Iouw1 (CW)
	DBm
	-44
	-43

	Iouw2 (CW)
	DBm
	-44
	-43

	Fuw1 (offset)
	MHz
	3.5
	-3.5
	3.6
	-3.6

	Fuw2 (offset)
	MHz
	5.9
	-5.9
	6.0
	-6.0

	4. For Power class 3 the average power shall be +20 dBm

5. For Power class 4 the average power shall be +18 dBm


5. Conclusions

In this contribution further investigation about signal level behaviour has been conducted in order to derive the requirement for narrow band blocking and IMD requirement

Proposal based on this study has been made for TS 25.101 for rel 5 about narrow band blocking and IMS for requirements for UMTS1900 and 1800 bands. The proposal is based on the agreement of RAN#11 about the outlook of specification.
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