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1.0

Introduction

WG4 is currently simulating the capacity loss for the downlink GSM to WCDMA scenario. For the cases where GSM BTS interferes with the WCDMA UE and GSM MS interferes with the WCDMA BS, this capacity loss is considered for different ACIR values, which correspond respectively to WCDMA UE and BS ACS values. Once the appropriate ACS values leading to an acceptable loss in system capacity are chosen, the carrier to carrier spacing between the WCDMA carrier and the closest GSM carrier would be derived by taking into account implementation considerations.

This document looks at the impact of different carrier-to-carrier spacing for GSM to WCDMA case as a starting point for discussion to understand the impacts of this parameter 

2.0 Requirements

The current simulations in WG4 are based on ACIR requirements, which will be used to define an ACS requirement for the UE receiver. However the ACS value and in particular the method of specifying the performance requirements are related to the following parameters which include the carrier to carrier spacing of frequency offset of the interferer. These parameters are;

a) The carrier to carrier spacing  (wanted WCDMA carrier and the interfering GSM carrier)

b) The level of the wanted signal

c) The level and type of modulation for the interfering signal

d) The UE output power 

All these parameters are inter related and have a first and second order impact on each other. They are key driver in deployment scenario. In this document two scenarios are considers a 10 MHz and 5 MHz block allocation in the DCS band. Other allocations can be considered bearing in mind the minumim-required frequency allocation to support a wide band carrier which has 5 MHz occupied bandwidth 

3.0 
Proposal

One starting point for carrier-to-carrier spacing is to consider the GSM case where multiple operators or technologies are adjacent to each other.  In this case we can consider some of the previous ERC decisions regarding deployment scenarios for both DCS and WCDMA. Although these decisions are not strictly applicable they are a useful start point. Therefore using the following assumptions

· WCDMA carrier to DCS carrier will depend on UTMS carrier separation

· Less than 5 MHz intra-system operation & 2.8 MHz to the band edge (ERC/DEC/(99)25)
· DCS 400 kHz guard band based to band edge (GSM 05-50). (This is based on a guard band of 200 kHz between the edge of the band and the first carrier at the bottom of the sub-band + first channel is not used)
· DCS interferers are considered to be constant envelope GSM GMSK carriers
Using the above assumptions we can derive the carrier-to-carrier spacing for both 10 MHz and 5 MHz allocations. This is shown below in figure 1 and figure 2
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Figure 1 For 10 MHz allocated bandwidth: carrier-to-carrier spacing is 3.2 MHz











Figure 2
For 5 MHz allocated bandwidth - carrier-to-carrier spacing is 2.8 MHz

Some useful pointers can be derived from this simple analysis

· With a larger block size it is possible to derive additional guard band by reducing the WCDMA carrier-to-carrier spacing with a small loss of capacity. 

· 5 MHz block will not provide any guard band internal to the WCDMA occupied bandwidth. For comparison DCS deployment, which is a narrow band system, requires a 400 KHz guard band within the DCS block. 

· PCS channel assignment and 200 kHz raster may further aggravate rx interference for small block sizes 

· For small carrier-to-carrier spacing it is difficult to provide sufficient selectivity without impacting the wanted WCDMA signal. This is shown below for a 3.2 MHz and 2.8 MHz carrier-to-carrier spacing


Figure 3 Blocker and filter requirement for 3.2 MHz and 2.8 MHz carrier-to-carrier spacing

3.0 Conclusion

This paper looks at two values of carrier to carrier spacing that are considered in the current WG4 ACIR simulations. For small block sizes it is not possible to derive a guard band to mitigate the impact of deriving a performance requirement for the ACIR value. Further analysis is also required to specify performance requirements, which can be achieved with practical UE implementation
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