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10
Multi-carrier BS requirements

The purpose of this section is to provide guidance how to interpret transmitter and receiver requirements for multi-carrier BS.
10.1
Unwanted emission requirements for multi-carrier BS
10.1.1
General
In section 6.6 of TS 36.104 [19], unwanted emission requirements for single carrier or multi-carrier BS are specified. This multi-carrier BS corresponds to the multi-carrier BS of the same channel bandwidth for E-UTRA. The following two pragmatic scenarios can be considered.

-
multi-carrier BS of different E-UTRA channel bandwidths
-
multi-carrier BS of E-UTRA and UTRA
Different LTE channel bandwidths have different operating band unwanted emissions requirement. Only 5 MHz and higher channel bandwidths have the same requirement. E-UTRA and UTRA have different mask requirements. In section 10.1.2 and 10.1.3, unwanted emission requirements for BS with different channel bandwidths and in case of  E-UTRA and UTRA with following limited scenarios are introduced as a guideline.

-
multi-carrier BS of different E-UTRA channel bandwidths, covering only 5 MHz and higher channel bandwidths 
(less than 5 MHz is FFS)

As an example, we can assume an operation such as the channel bandwidth of 10 MHz for the 1st carrier and that of 5 MHz for the adjacent carrier as shown in Figure 10.1. 
[image: image1.emf]E-UTRA

10MHz

E-UTRA

5MHz

f

E-UTRA

10MHz

E-UTRA

5MHz

f


Figure 10.1: multi-carrier BS of different E-UTRA channel bandwidths
-
multi-carrier BS of different E-UTRA and UTRA, covering only 5 MHz and higher E-UTRA channel bandwidths
(less than 5 MHz is FFS)

As an example, we can assume an operation such as E-UTRA with channel bandwidth of 5 MHz for 1st carrier and UTRA for adjacent carrier as shown in Figure 10.2. 
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Figure 10.2: multi-carrier BS of E-UTRA and UTRA
-
only multi-carrier BS with contiguous carriers are considered.

-
the guidelines below assumes that the power spectral density of the multiple carriers is the same.

All other combinations of multiple carriers are ffs.
10.1.2
Multi-carrier BS of different E-UTRA channel bandwidths
Among the unwanted emissions, the transmitter spurious emissions requirements in [19] should be applied irrespective of channel bandwidth. Therefore, ACLR and Operating band unwanted emissions requirements for such a scenario of different channel bandwidths should be specified as follows:
For multi-carrier E-UTRA BS of different channel bandwidths (≥5 MHz), the channel bandwidth of the outer most carrier in the operating band should be considered. That is, the corresponding requirements for the channel bandwidth of the outer most carrier should be applied at either side of the operating band as shown in Figure 10.3.
From a co-existence point of view, this guideline means that multi-carrier BS should not cause larger interference to adjacent systems than single carrier BS. From the specification’s complexity point of view, this concept seems reasonable.
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Figure 10.3: Unwanted emissions requirements for multi-carrier BS of different E-UTRA channel bandwidths
10.1.3
Multi-carrier BS of E-UTRA and UTRA
Among the unwanted emissions, the transmitter spurious emissions requirements in [19] should be applied for E-UTRA at frequencies within the specified frequency ranges, which are 

-
more than 10 MHz below the lowest frequency of the BS transmitter operating band if E-UTRA is the lowest carrier or 
-
more than 10 MHz above the highest frequency of the BS transmitter operating band if E-UTRA is the highest carrier.
Exceptions are the requirement in Table 6.6.4.3-2 and 6.6.4.3-3 of [19] that apply also closer than 10 MHz from operating band.
For UTRA, the transmitter spurious emissions requirements in [20] should be applied at frequencies within the specified frequency ranges, which are 

-
more than 12.5MHz below the first carrier used if UTRA is the lowest carrier or 
-
more than 12.5 MHz above the last carrier frequency used if UTRA is the highest carrier.
Exceptions are the requirement in Clause 6.6.3.5 and 6.6.3.8 of [20] that apply also closer than 12.5 MHz from the outermost carrier frequency used.
Furthermore, Spectrum emission mask (SEM) applies to a UTRA BS transmitting on single RF carrier [20]. Thus SEM should not be applied to multi-carrier BS of different RATs. Therefore, ACLR and Operating band unwanted emissions requirements for such a scenario with E-UTRA and UTRA should be specified as follows: 

For multi-carrier BS of E-UTRA (channel bandwidth(s) ≥5 MHz) and UTRA, the RAT being used at the edge of the operating band should be considered. That is, the corresponding requirements for the RAT being used on the outer most carrier should be applied at either side of the operating band as shown in Figure 10.4.
From a co-existence point of view, this guideline means that multi-carrier BS should not cause larger interference to adjacent systems than single carrier BS. From the specification’s complexity point of view, this concept seems reasonable.
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Figure 10.4: Unwanted emissions requirements for multi-carrier BS of E-UTRA and UTRA
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