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I. Introduction 

The Utra-FDD BS ACS was originally agreed as 45 dB [1], then the ACS performance requirements in the core specification TS25.104[5] for wide area BS were determined based on the proposal [2] and [3] as interference signal at  –52 dBm with wanted signal at 6 dB above the reference sensitivity level.

In the sharing study simulations [6], the value ACS=45 dB was used as BS receiver adjacent channel selectivity performance. The question was raised in the updating the ITU-R new recommendation on IMT-2000 system characteristics, since the ACS=45 dB is not stated in the core specification TS25.104, when we convert the ACS value from the specified ACS performance of interference signal level and wanted signal level specified in TS25.104, it is found that the BS ACS is not of 45 dB, but 46.3 dB, 1.3 dB difference is found. 

The objectives of this paper is to analyze and clarify where comes this difference and possible consequence of this difference.     

II. Discussion on ACS performance 

The conversion formula between the ACS and the signal levels can be written[4] as 

a N = N + I/ACS




(1)

ACS = I/{(a-1)N)




(2)

Where 
a is the margin of wanted signal level above reference sensitivity in linear unit, 

N is the noise floor in linear unit, 

I , the adjacent channel interference signal level expressed in linear unit, 

ACS, the adjacent Channel Selectivity expressed in linear unit 


If the margin parameter a is big enough, the noise floor N on the right side of the equation (1) can be neglected, in this case, the formula (2) becomes 

ACS ( I/(a N)





(3)

In logarithmic unit, the exact relation (2) and the approximation relation (3) become respectively 


ACS = I – N – A1




(4)

with A1=10log10(a-1), ACS expressed in dB, I and N are expressed in dBm.


and


ACS ( I – N – A0




(5)

with A0=10log10(a), ACS expressed in dB, I and N are expressed in dBm.


The adjacent channel signal I is specified in [5] as –52 dBm, the noise floor N=-103 dBm with noise figure of 5 dB, the margin parameter A0=6 dB is given in the spec TS25.104 [4].

For the margin A0=6 dB, the exact formula (4) gives 

i) 
ACS= 46.3 dB
ii) But the ACS obtained with the approximation formula (5) is 45 dB which is the originally agreed ACS value. 

For A0=6 dB, the difference of ACS values calculated with the two formulae (4) and (5) is 1.3 dB. For a margin parameter A0=10 dB, the difference is only 0.5 dB.

iii) From the above analysis, it is clear that the ACS performance specified in TS25.104 gives the BS ACS of 46.3 dB, which is 1.3 dB better than the originally agreed value of ACS=45 dB.

In fact, the uplink ACIR (Adjacent Channel Interference Ratio) is dominated by the UE ACLR of 33 dB, the 1.3 dB difference of BS ACS has only of  0.1 dB impact on ACIR, which can be considered as negligible. 

iv) Meantime, the BS ACS is also used in the inter-system BS co-location and co-existence analysis, the consequence of this 1.3 dB difference of BS ACS may need further consideration.

III. Conclusion and proposal
v) The BS ACS performance requirement specified in the specification TS25.104 is in fact 1.3 dB better than the originally required ACS of 45 dB.  The impact of this ACS difference can be considered as negligible since the uplink Adjacent Channel Interference Ratio is dominated by UE ACLR.

vi) Considering that the UTRA-FDD system parameters of  3GPP specifications are used as reference characteristics for sharing study by other communities, such as ITU-R, ECC-PT1, we propose that

vii) Keep the ACS performance requirement in TS25.104 as it is without any change

viii) Use ACS=46 dB in stead of 45 dB as UTRA-FDD BS ACS performance in the future simulations and sharing study.

The above analysis and conclusion are also valid for UTRA-TDD BS.
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