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1. Introduction

This document discusses the WCDMA BS and WCDMA UE TX emission mask impacts to the GSM. Some initial analysis is done and results are shown. Further work is needed to conclude the impact in simulations.

2. Discussion

In last TSG RAN WG4 meeting several documents were presented discussing different interfering mechanisms between WCDMA and GSM systems. In [1] there was a proposal to apply 60dBc rule in emission from BS. We were studying this topic as well a will present the first analytical results in this document. 

First we have calculated the ACIR values for both UL and DL for GSM to be further used them analysis in this document.

From TS 25.101, 25.104 and 05.05 (GSM radio requirements) the current ACIR values for GSM can be derived. The values are listed in the following table for a range of relevant carrier spacing for GSM.

	Carrier spacing (MHz)
	ACIR in downlink (dB) due spectrum emission mask of WCDMA BS (measured in a 200 kHz bandwidth).
	ACIR in uplink (dB) due to spectrum emission mask of WCDMA UE (measured in a 200 kHz bandwidth).

	2.6
	48.8
	28.3

	2.8
	50.0
	31.3

	3.0
	53.0
	34.3

	3.2
	56.0
	37.3

	3.4
	59.0
	40.3

	3.6
	60.8
	42.1

	3.8
	60.8
	42.3

	4.0
	63.0
	42.5

	7.4
	63.0
	45.9

	7.6
	63.0
	47.0

	8.4
	63.0
	55.0

	8.6
	63.0
	56.0


ACIR values for UL and DL for GSM 

2.1 UL interference from WCDMA to GSM

For the UL case we need to consider that the power control is operating and it is rare situation when a UE is using the maximum power. We have done some simulation of this phenomenon earlier, and to verify this also the distribution of used UL power were collected. Naturally the shape of the distribution is dependent on the speed and used bit rate. From the graph it can be seen that the GSM BS blocking due WCDMA UE emission can happen in very rare cases and in this simulation it was never seen. Also it can be noted that power levels are moderate even with this cell radius. 
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From the used output power distribution we can conclude that the interference level to GSM BS receiver, assuming 3.5 MHz offset point in emission mask is in the order of: 

5dBm – 41dBc (estimated from table above) –10 dB (back off from maximum power, a conservative value) = -46dBm / 200 kHz. When taking into account the MCL of 70 dB to the macro case, the interference level is –116 dBm/200 kHz. This is well below the assumed noise floor of BS receiver.

In case the emission mask starts to contribute closer than 3.5 MHz offset, naturally the interference to GSM BS is increasing up to –103 dBm/200kHz, and this starts to desensitise the GSM BS receiver.

Hence the desensitisation level to GSM BS is very minor one when 3.5 MHz point is applied. After this point the mask is rather flat, and the performance is not improved much. This result could also be verified with simulations. 

In [1] it was proposed that UE emission masks should be tighten, but based on this analysis it is shown that it is not needed to ensure system to operate on adjacent bands, if a reasonable offset between the system is arranged.

2.2 DL interference from WCDMA to GSM

In downlink the situation is a bit different since the power control is not applicable to the total power in normal operation of the system. From the results in table above we can conclude that ACIR is ruled by WCDMA BS emission mask, and the selectivity of GSM UE receiver response do not actually have any impact. Hence we believe that the co-channel interference from WCDMA to GSM UE receiver will be the dominant interference mechanism to GSM system. Again it can be found from the table that the performance is rapidly improved to the 3.5 MHz point, and after this point the interference reduction is 4 dB, and at maximum 63dBc is achieved at 4.0 MHz point. 

In [1] the calculation of 60dBc interference level was found to be around 1.8 MHz, which is a slightly different value than we calculated in this document (our value for that is about 1.1 MHz). 

Below is a worst-case analysis about the DL interference case showing that this issue should be addressed in further analysis as well. The picture depicts the situation when the thermal noise of GSM system and the emission mask power coincide after applying the path loss attenuation. From the graph we can conclude that the interference to GSM terminal needs to study more careful. It could be assumed that this is not a significant problem in case the cell sizes are rather small, since power margins in GSM system allows increasing the power. The problem may occur especially in the case the cell sizes are larger and the power margin is not anymore available.
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We have studied this behaviour with statistical simulator as well. The behaviour can be indirectly concluded from following graphs were the GSM system TCH power was collected during the simulation with and without WCDMA system on the adjacent band. The cell size in this simulation was 577 m, and minimum guard band was assumed, e.g. the first GSM carrier at 2.6 MHz offset from WCDMA carrier. Totally there were used 8 GSM frequencies per BS. The simulated service is voice and C/I target was 9 dB.
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 TCH power distribution without WCDMA

On the left is the distribution of used power levels in the presence of WCDMA system, and on the right a single GSM system without WCDMA system impact. Since the cell size is quite small it can be concluded that GSM system has enough power margin, and all users will get service. In the case when cell sizes are increased this is not necessary the case. Anyway the trend for higher interference levels can already see from these graphs.  

3 Conclusions

In this document the impact of WCDMA interference mechanism to GSM is shown. It is suggested that this phenomena is further studied with commonly agreed simulation cases. It is also suggested that the simulations focuses to the areas, where emission masks are rather flat, since the performance of FIR filters is doubtful to be easily improved.
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TCH power distribution when WCDMA present at adjacent band















































Wide band noise contribution due to emission mask and thermal noise
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