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1
Introduction

Within the new Work Item that has been opened on GERAN Physical Layer evolution ([1]), one of option being considered is multi-carrier GERAN, which implies simultaneous reception of multiple GERAN carriers (see [2], [3]). A section of the GERAN Evolution Feasiblity Study has been therefore allocated to this technique (see [4])
While the implications of multi-carrier GERAN for the infrastructure are relatively contained, it is necessary to discuss a number of aspects from the receiver point of view.
This contribution therefore starts exploring the receiver implications of multi-carrier GERAN. A number of questions are raised, which shall be seen as discussion triggers.
2 Wideband front-end aspects
2.1 Larger bandwidth


Simultaneous reception of n carriers would obviously imply larger bandwidth for the receiver front-end. This is in itself a source for additional complexity. However, it is difficult to assess such complexity without a clear requirement on the width of the wideband front-end. 

Given that most, if not all, of the GERAN carriers of the multi-carrier allocation will effectively be MAIO’s, the receiving interval (from the lowest frequency carrier to the highest frequency carrier) might even be variable. Obviously the receiver shall be dimensioned for the worst case. Thus, it would be beneficial to establish some assumptions in that sense. In other words,

· Can there be any assumption on the maximum interval between carriers for which the multi-carrier receiver shall be dimensioned for?

2.2 Channel separation

As mentioned in a previous contribution (see [3]), channel separation may be performed with known techniques, e.g. digitally. 
However, it is important to note that the complexity of digital channel separation is also dependent on the width of the wideband receiver, which shall maintain the same C/N applicable today for GERAN
, which in turn is likely to have an effect on power consumption.
3
Blocking requirements
Blocking requirements are described in 3GPP TS 45.005 Section 5 (see [5])
In-band blocking requirements are obviously defined assuming that there is one “useful” carrier, and the receiver has to fulfill some blocking requirements towards all frequencies higher and lower than the “useful” carrier.
This can be illustrated pictorially by the following figure, which refers to a “small MS” in the GSM900 band.
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Figure 1. In-band blocking requirements for a R6 “small MS” in GSM900
It is very unlikely that a similar blocking requirement structure can be maintained for a multi-carrier receiver. 

In essence, we would now have multiple “useful signals”, around each of which we should depict a structure as in Figure 1. This is obviously not a practicable option as we would end with drawing a blocking requirement on top of a “useful signal”.

Thus, it seems that blocking requirements should be relaxed. A qualitative sketch of such relaxation is illustrated below.
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Figure 2. Possible relaxation of blocking requirements for a multi-carrier “small MS” in GSM900

Note that the “grey area” between the “useful signals” corresponds to the area where the performance requirements for adjacent interference apply. A redefinition of these requirements may also be needed, depending on the respective spacing of the “useful signals”.
Further, it is important to consider that, if the frequencies of “useful signals” are effectively MAIO’s, then also the respective spacing are changing on a TDMA frame basis. Thus, it should be discussed 

· Whether any bound on the respective spacing of the multiple carriers can be assumed
· How blocking should be defined (qualitatively) for a receiver expected to receive multiple carriers at once (i.e. should it look like Figure 2?)
4 
Conclusions

This paper has discussed some initial aspects relative to the reception of multi-carrier GERAN.

Because of their potential impact on the system architecture and on fundamental receiver requirements, it seems useful to open a discussion on these items. 

Further, we propose to include some of these considerations in Section 7 of the GERAN Evolution Feasibility Study ([4])
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� The C/N requirement for GERAN is 28 dB, while the C/N requirement for WCDMA is 16 dB
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