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1
Introduction
 In RAN4 #55, it was approved that, in case of multi-carrier transmission with multiple transmitter antenna connector of MSR BS, the transmitter requirements apply for each antenna connector [1]. The similar topic is discussed for CA BS [2, 3]. However, especially in case of intra-band contiguous CA with multiple TXs to support larger bandwidth, as the number of TXs per BS increases, the sum of absolute power level of unwanted emissions increases. The same issue should be discussed when we consider MIMO transmission using more than 2TXs. In this document, we propose the way forward on the multiple antenna connectors issue in case of CA and MIMO of LTE-A to protect victim systems.
2
Discussion
In SM.329 [4], the measurement point is not clearly stated but the citation seems to refer to the antenna transmission line (see the citation below), however the victim systems need to be protected from the increase of interference caused by the increase of number of antennas.
---------------Start of citation------------

P:mean power (W) at the antenna transmission line, in accordance with RR No. 1.158. When burst transmission is used, the mean power P and the mean power of any spurious domain emissions are measured using power averaging over the burst duration.
PEP:peak envelope power (W) at the antenna transmission line, in accordance with RR No. 1.157.
When the term P is used, both the power supplied to the antenna transmission line and spurious domain emissions should be evaluated in terms of mean power and mean power in the reference bandwidth respectively. When the term PEP is used, both the power supplied to the antenna transmission line and spurious domain emissions should be evaluated in terms of peak envelope power and peak envelope power in the reference bandwidth respectively. However, when measurement of spurious domain emission in terms of PEP is difficult due to the nature of spurious domain emission (e.g. Gaussian noise), it is allowed to evaluate both power supplied to the antenna transmission line and spurious domain emission power in terms of mean power (see Annex 2).

---------------End of citation------------
Proposal for CA BS transmissions
In principle, existing unwanted emission requirements are applicable to each antenna connector. However, the ideal unwanted emission requirements should be accurately specified for the sum of the power supplied to antenna connectors, because the protections for the victim systems need to be the same whatever the number of antenna connectors is.
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Figure 1: Intra-band contiguous CA transmission with 4 antenna ports. As the number of antenna connectors per BS increases, the sum of absolute power level of unwanted emissions increases.
· In case of inter-band non-contiguous CA BS
· Inter-band non-contiguous CA is basically considered as the aggregated case of single carrier transmission in each operating band. 
· The sum of absolute power levels of unwanted emissions is the same whether carriers are aggregated or not.
· So additional requirements are not needed for unwanted emissions of inter-band non-contiguous CA BS. 
· In case of intra-band contiguous CA BS
· Commonly, the transmitters can support up to 20MHz bandwidth with 1 antenna port.
· Our preference is to keep the sum of absolute power levels of unwanted emission of each antenna connector in any bandwidth over 20MHz (e.g. 80MHz).
Proposal 1: In case of intra-band contiguous CA transmissions, the sum of absolute power level of unwanted emissions of each antenna connector should be less than the existing requirements of outermost carriers.
“The existing requirements of outermost carriers” means the absolute limits calculated from ACLR requirements (see the figure below) and the operating band unwanted emissions.
 If the implementation satisfying above proposal is difficult, notes such as “above requirements apply for less than X MHz transmission” might be applicable.
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Figure 2: the ACLR limits of Intra-band contiguous CA transmission. The absolute limits are calculated  from “Outermost carriers power” - “existing ACLR requirement” ,and  the adjacent channel BW is the same to outermost carriers BW.
· The following measurement methods could be applicable.
a) Measuring the sum of unwanted emissions of each antenna using RF combiner, and conforming to the level of above requirement.
· Merits: Allowing more freedom for BS how to partition the noise budget to each antenna connector.
· Demerits: Since the RF combiner adjusts the phase of not only the transmitter signals, the level of transmitter intermodulations also becomes higher than the actual situation due to the small isolation between multiple antennas. Loss by using RF combiner also needs to be considered over the specified frequency range.
b) Measuring the unwanted emissions per antenna and conforming to the level reduced by 10*log(N) dB from the above requirement.
· Merits: It requires no different methods to the test spec 36.141 and the test setups.
· Demerits: It reduces the freedom for BS how to partition the noise budget.

Proposal for MIMO antenna transmissions
In principle, existing unwanted emission requirements are applicable to each antenna connector. However, the ideal unwanted emission requirements should be accurately specified for the sum of the power supplied to antenna connectors, because the protections for the victim systems need to be the same whatever the number of antenna connectors is.
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Figure 3: MIMO transmission with 4 antenna ports. As the number of antenna connectors per BS increases, the sum of absolute power level of unwanted emissions increases
· In this discussion, the requirement of unwanted emissions of BS with more than 2TXs should be clarified, because

· So far co-existence study is based on the single TX BS [5].
· This means that in case of 2TX BS, maximum transmission power per antenna would be reduced by 3dB compare to single TX case.
· Actually 2TX BS are implemented, but for now, 4TX BS doesn’t seem to be implemented.
Proposal 2: In case of N (N > 2) antennas MIMO transmission, the sum of absolute power level of unwanted emissions of each antenna connectors should be less than the existing single antenna requirements + 3dB.
· The following measurement methods could be applicable.
a) Measuring the sum of unwanted emissions of each antenna using RF combiner, and conforming to the level of above requirement.
· Merits: Allowing more freedom for BS how to partition the noise budget to each antenna connector.
· Demerits: Since the RF combiner adjusts the phase of not only the transmitter signals, the level of transmitter intermodulations also becomes higher than the actual situation due to the small isolation between multiple antennas. Loss by using RF combiner also needs to be considered over the specified frequency range.
b) Measuring the unwanted emissions per antenna and conforming to the level reduced by 10*log(N) dB from the above requirement.
· Merits: It requires no different methods to the test spec 36.141 and the test setups.
· Demerits: It reduces the freedom for BS how to partition the noise budget.
The above mentioned requirement seems to be reasonable because of the following reasons: 
· In case of N-antennas MIMO transmission, the output power per antenna port can be reduced by 10*log(N)dB in the actual operations compared to the 1TX case.
· There would be 8TX BSs in LTE-A, and therefore the increase of sum of unwanted emissions caused by the increase of number of TXs should be restricted.
3
Conclusions
This contribution discussed the way forward on unwanted emissions of LTE-A BS. Our proposals are summarized below:
Proposal 1: In case of intra-band contiguous CA transmissions, the sum of absolute power level of unwanted emissions of each antenna connector should be less than the existing requirements of outermost carriers.
Proposal 2: In case of N (N > 2) antennas MIMO transmission, the sum of absolute power level of unwanted emissions of each antenna connector should be less than the existing single antenna requirements + 3dB.
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