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1 Introduction
In meeting R4-59bis the discussion on non contiguous carrier aggregation in the context of HSDPA was started. In particular some contributions [1,2] were presented with an initial proposal on how to approach the complexity problem related to standardization of non contiguous multi carrier operation. In this paper we would like to initiate the discussion related to in-gap type of requirements. Note that the applicability of the requirements out of gap is discussed in a separate document.
2 
Discussion

In the last meeting we have proposed in [2] to define the following test inside the gap of a non-contiguous scenario.
· Define ACS IN GAP, with only 1 interferer ( Possibly high relaxation of the requirements for cases with 1 LO (no attenuation of the interferer) coupled with high image problem (Figure 3).When 2 LOs are present there may be a minor impact only. 
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Figure 3. Representation of Alternative 2 (interferer in gap).
· Apply the narrowband blocking test with the interferer located inside the gap.
In the following we discuss the ACS test.

2.1 ACS test in gap
When the ACS is defined in gap, two effects should be considered:

1 The UE working with single LO will consider this interferer as wanted signal, i.e. the analog front-end filter will not filter this out. 
2 The image effect which may affect one of the carriers.

2.1.1 Scenarios CxC

It should be noted that the image effect is present when asymmetric scenarios are considered. In case of symmetric scenarios this effect won’t be present if the position of the LO is in the middle of the total RF bandwidth. The first effect (call it ‘filtering effect’) is present irrespective of the scenario.  

If we consider the filtering effect only (symmetric scenario) we think that a relaxation of the interferer which compensates for the absence of the analog filter attenuation is needed. If the channel selectivity filter is implemented using an analog filter only, a substantial relaxation is needed, and/or the lowpass filter has to be accompanied by a notch filter that attenuates the interferer. If on the other hand the selectivity filter is a combination of analog and digital filtering, the amount of needed relaxation may be significantly reduced, since the digital filtering can still be applied similar to the contiguous carrier case.  

Companies are invited to provide information about the needed amount of relaxation of the interferer level for this type of scenarios. It should be noted that the presence of several wanted carriers at Pwanted power level does not significantly change the total power which the UE should be able to handle which is mainly dominated by the strong interferer.  
2.1.2 Scenarios CxCC

Under this asymmetric scenarios the image problem need to be considered.

An image rejection of 25dB can be considered hence the power in the wanted carrier will become
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Of course this model is not accurate as the image will not affect all the frequencies in the wanted carrier in the same way, however we think that this analysis can provide initial guidelines.
Under the conditions specified in the 25.101 the Pint-25 becomes dominant:

In ACS Case 1 Pint-25 = -52-25 = -77dBm, Pwanted = REFIor+14 
In ACS Case 2 Pint-25 = -25 -25 = -50dBm, Pwanted = REFIor+41 
If Band I is considered the REFIor is -106.7dBm, hence Pwanted = -92.7dBm for Case 1 and Pwanted = -65.7dBm for Case 2. This shows that the image problem becomes dominant. The selectivity requirements may still be met however the UE may not be able to fulfill the BER requirements defined in the spec.
One solution could be to increase the Pwanted value such that the image becomes less dominant, i.e. the offset value for the wanted power would be >> 29.7 for Case 1 and >> 56.7 for Case 2. The second alternative would be to reduce drastically the interferer level. Alternatively, both the above mentioned alternatives could be used. 
3 
Conclusions

In this contribution we have provided an initial analysis of the ACS test in gap for the 2 scenarios considered. The initial analysis seems to indicate that in the symmetric case, where the image problems may be considered as less problematic, the only filtering effect should be taken into account when defining the requirements. We have shown instead that in case of asymmetric scenarios the image effect is the dominating impairments which may cause the UE to fail to fulfill the requirements based on BER. 
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