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1. Introduction
In RAN4#46bis, BS ACLR applicability was discussed and the following content was agreed [1].

For a multi-carrier BS, the requirement applies for the adjacent channel frequencies below the lowest carrier frequency used by the BS and above the highest carrier frequency used by the BS.
Furthermore, as another topic, the need of study on how to specify unwanted emissions requirements of BS with mixed carriers and mixed technologies was raised [2]. The above “mixed carriers” means the case that a BS supports multi-carrier and each carrier is operated with different channel bandwidth. We call this capability “mixed channel bandwidths” in this contribution.
The purpose of this contribution is to initiate discussion about unwanted emission requirements for BS with mixed channel bandwidths and mixed technologies.
2. Discussion
a) Mixed channel bandwidths
A multi-carrier E-UTRA BS may have a capability of mixed channel bandwidths among 1.4/3/5/10/15/20 MHz. For 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 1.
[image: image1.emf]E-UTRA

10MHz

E-UTRA

5MHz

f

E-UTRA

10MHz

E-UTRA

5MHz

f


Figure 1: BS with mixed channel bandwidths
However, it is not clear how the unwanted emissions requirements in [3] should be applied to the E-UTRA BS with mixed channel bandwidths. Among the unwanted emissions, the transmitter spurious emissions requirements should be applied irrespective of channel bandwidth. Therefore, ACLR and Operating band unwanted emissions requirements for such a scenario with mixed channel bandwidths should be specified. 
The following 2 options can be considered for ACLR and Operating band unwanted emissions.
Option 1: For the frequency range in which requirements overlap considering channel bandwidth for each carrier independently, the most severe or all the requirements shall be applied as shown in Figure 2. In Figure 2, colored parts in blue and red are the requirements considering channel bandwidth of 10 and 5 MHz, respectively. However, the requirements shown in Figure 2 may be stringent since so far ACLR and Operating band unwanted emissions values were agreed in condition that there is no carrier in the frequency range corresponding to the adjacent carrier.
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Figure 2: Unwanted emissions requirements for option 1
Option 2: Unwanted emission requirements considering the channel bandwidth operating at the edge of the BS transmitter operating band shall be applied as shown in Figure 3. We believe that such a relaxation from Option 1 to Option 2 can be acceptable. And from the specification’s complexity point of view, this concept seems reasonable.
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Figure 3: Unwanted emissions requirements for option 2
b) Mixed technologies
A multi-carrier E-UTRA BS may have a capability of multi-technologies among E-UTRA, UTRA, and so on. For 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 4. 
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Figure 4: BS with mixed technologies
However, it is not clear how the following unwanted emissions requirements in [3] should be applied to the BS with mixed technologies. Among the unwanted emissions, the transmitter spurious emissions requirements in [3] should be applied irrespective of carrier deployments within the transmission bandwidth supported by BS. Furthermore, Spectrum emission mask (SEM) shall be applied to a UTRA BS transmitting on single RF carrier [4]. Therefore, we believe that SEM should not be applied to multi-carrier BS with mixed technologies.
Therefore, ACLR and Operating band unwanted emissions requirements for such a scenario with mixed technologies should be specified. 
The following 2 options can be considered for ACLR and Operating band unwanted emissions.
Option 1: For the frequency range in which requirements overlap considering technology for each carrier independently, the most severe or all the requirements shall be applied as shown in Figure 5. In Figure 5, colored parts in red and green are the requirements considering technology of E-UTRA and UTRA, respectively. However, the requirements shown in Figure 5 may be stringent since so far ACLR and Operating band unwanted emissions values were agreed in condition that there is no carrier in the frequency range corresponding to the adjacent carrier.
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Figure 5: Unwanted emissions requirements for option 1
Option 2: Unwanted emission requirements considering the technology operating at the edge of the BS transmitter operating band shall be applied as shown in Figure 6. We believe that such a relaxation from Option 1 to Option 2 can be acceptable. And from the specification’s complexity point of view, this concept seems reasonable.
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Figure 6: Unwanted emissions requirements for option 2
4. Conclusions

In this contribution, it is proposed to specify unwanted emission requirements (ACLR and Operating band unwanted emissions) of multi-carrier E-UTRA BS having capabilities of multi-channel bandwidths and multi-technologies. Furthermore, both ACLR and Operating band unwanted emissions should be applied in the following.
· BS with multi-channel bandwidths: Unwanted emission requirements considering the channel bandwidth operating at the edge of the BS transmitter operating band should be applied.

· BS with multi-technologies: Unwanted emission requirements considering the technology operating at the edge of the BS transmitter operating band should be applied.
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