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Testability of non-contiguous frequency allocation for MCBTS

1. INTRODUCTION
The support of non-contiguous frequency allocations for MCBTS has been discussed at GERAN#42 and an agreement has been found to include an optional  test case to TS 51.021 bound to the capability declared by the manufacturer. At GERAN#43 the core requirement in TS 45.005 was changed to support a wider band gap of 5.0 MHz instead of 3.6 MHz with the approval at the closing plenary. 

During the discussion of aligning the test case in TS 51.021 to the core spec in TS 45.005 at GERAN#43 and at the GERAN 1 Adhoc meeting, concerns have been raised on the testability of this type of frequency allocation. The present contribution is addressing those concerns. 

2. TEST CASE FOR Non-CONTIGUOUS FrEQUENCY ALLOCATION
Based on different scenarios expected for worldwide deployment of MCBTS [1] the support of non-contiguous frequency allocations is considered as important to be covered by GERAN specifications. This is also stated in the incoming LS from ETSI TC MSG on this topic [2]. 
It is obvious that it is impossible to test all possible carrier configurations, which is true both for contiguous and non-contiguous frequency allocations.  
Thus the approach has been selected in TSG GERAN to specify one test scenario which foresees the allocation of two pairs of GSM carriers with a spacing of 600 kHz between the carriers and a band gap of 5.4 MHz between the centre frequencies of the inner carriers to allow for a 5 MHz UTRA FDD allocation or a 5 MHz LTE FDD allocation inbetween belonging to another operator. This is depicted in Figure 1 below. 
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Figure 1: Deployment of MCBTS in a non-contiguous narrow transmit band [1] as 
rationale for the test case specification.
Note a manufacturer could declare the support of a larger band gap than 5.4 MHz, but this is considered to be vendor specific, since the 3GPP specification only includes a minimum requirement to support a band gap of 5.4 MHz. Due to missing consensus the CR [3] was postponed at the GERAN 1 Adhoc meeting.
3. DISCUSSION OF RAISED CONCERNS ON The TESTABILITY 
The so far received concerns are related to 

· additional testing effort

· repetition of measurement

· impacts to the test equipment 

The first concern has been only recently stated and was not a matter of concern when the test case was introduced at GERAN#42 to TS 51.021. In fact the additional effort has been kept to a minimum introducing only one test configuration which is seen as representative for many scenarios.  Also the test is optional, since this MCBTS capability has been defined to be optional. In summary the additional testing effort is reduced to a minimum based on the previous agreements.

The second concern has been raised related to the approach taken in the CR [3]  specifying the test case such that the  complete frequency range is measured where the unwanted emission is expected, i.e. between the split frequency allocations and outside the frequency allocations corresponding to the red line of unwanted emissions of equpment belonging to Operator B as depicted in Figure 1. The view has been given that only the inner part between the frequency allocations needs to be verified in this scenario [4], since the outer part has been already measured for the case of contiguous allocations and it would represent a repetition of that measurement.  It is our view that the unwanted emission needs to be measured in one test run in the range where it is expected, hence inside and outside the MCBTS allocations. For a particular deployment type of MCBTS – say non-contiguous allocation - referencing to another deployment type – say contiguous allocation – is not appropriate. 
Related to the third mentioned concern on needed changes related to test equipment, it is our view that no changes are necessary to be done. The test in fact requires to nodge the carrier allocations, in that an additional nodge filter is needed compared to test case a) with narrowband contiguous allocation as depicted in Figure 2, in order to suppress RX intermodulation products in the measurement device due to the high carrier power levels in order to ensure proper measurement of the low power unwanted emissions, even in case of a high input dynamic range of the measurement device. 
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Figure 2: Usage of notch filters for test purposes to suppress the impact from the MCBTS carriers. 

It needs to be noted that such nodge filters are typically also in use for state-of-the-art Normal BTS tests as specified in TS 51.021, e.g. in case of intra BSS TX intermodulation test and in case of out-of-band emission test where the carriers are spread over the entire operating band and a nodge filter per carrier is used. Hence there should not be any impacts to the testing equipment due to non-contiguous allocations assuming that the measurement setup includes tunable and bandwidth configurable nodge filters.     
4. CoNCLUsion
The support of non-contiguous frequency allocations has been agreed in TSG GERAN as optional capability for MCBTS and one test case is under specification. The test case is considered to represent relevant scenarios at present and in future due to the refarming of GSM bands. Concerns have been addressed  that were raised during the discussion related to the testability of these configurations. In summary the additional test effort is believed to be rather low and no real impact to the test equipment is seen.   
Thus it is proposed to agree on the related CR [3]. 
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