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1
Introduction
In the recent RAN4 meetings, unwanted emissions requirements for UL MIMO were discussed [1]. Two alternatives were discussed.
· Alt1) Unwanted emission requirements should be the same as Release 8/ 9 requirements “per UE”.

· To maintain the same total amount of unwanted emissions per UE between Release 8/ 9 UE and Release 10 UL MIMO UE in the specifications
· Alt 2) Unwanted emission requirements should be the same as Release 8/ 9 requirements “per antenna port”.

· To employ the same principle used in Recommendation ITU-R SM.329, in which the maximum permitted levels of spurious domain emissions is defined per antenna transmission line
This contribution analyzes influence of actual unwanted emissions for UL MIMO onto co-existence problem with legacy systems in the adjacent bands, when unwanted emissions requirements are defined based on the Alt 2) above.
2
Discussion
The actual transmission power of UE is determined by the power control algorithm on section 5.1.1 in TS36.213. This algorithm is applied to both single-antenna port transmission and multi-antenna port transmission, while keeping the same maximum transmission power per UE between these two cases. In 2 TX UL MIMO case, when the average transmission power per antenna port is reduced by 3 dB compared to that of single antenna connector transmission, the average unwanted emissions per antenna port would be basically reduced by 3 dB as well. As a result, the total amount of unwanted emission of multi-antenna connector transmission per UE would be the same as that of single-antenna connector transmission per UE. This is not necessarily true for all types of spurious emissions: unwanted emission may contain spurious emissions that do not scale with the in-band output power. The impact of these emissions on requires further study. The consideration might not be applied in some other cases, for example, when the transmission power of UE is quite small. However, associated with its small transmission power, such influence would not give an impact on co-existence problem with legacy systems in the adjacent bands.
Consequently, in actual situations, the impact of total amount of unwanted emissions from a Release 10 UL MIMO UE is similar to that of a Release 8 UE in terms of co-existence problem with legacy systems in the adjacent bands. It should be further noted that similar consideration would be also applicable even when the number of antennal connector for transmissions per UE is increased to two.
3
Conclusion
This contribution analysed influence on co-existence problem with legacy systems in the adjacent bands, when the unwanted emissions requirements on UL MIMO are specified as “Release 8/ 9 requirements per antenna port”, i.e., the Alt 2). 
It is provisionally concluded that, even when the Alt 2) is adopted in the specifications, total amount of unwanted emissions of a Release 10 UL MIMO UE is the same as that of a Release 8 UE in actual situations due to employing the same power control algorithm and maximum transmission power per UE. It is likely that there is no influence on co-existence problem with other legacy systems in the adjacent bands even when the requirement is defined as “Release 8/ 9 per antenna port” in line with the same principle used in Recommendation ITU-R SM.329.
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The UE transmission power is controlled by the power control mechanism specified in TS36.213, and the same power control algorithm is applied to control the total UE transmission power for single-antenna connector transmission and multi-antenna connector transmission. The same maximum output power per UE is applied to both single-antenna connector transmission and multi-antenna connector transmission, and the UE total transmission power is always being controlled to be below the UE total maximum output power.
LTE Advanced coexistence study has been conducted and the results are captured in Chapter 12 in TR36.942 (Rel-10), “LTE Advance Coexistence”. For UE with multiple transmit antenna, the coexistence study results shall be the same, if same ACIR model is applied to the same total maximum output power for UE.
The average transmission power per antenna connector in 2 TX UL MIMO transmission is reduced by 3 dB comparing with that of single antenna connector transmission per UE. Therefore, the average unwanted emissions per antenna would be basically reduced by 3 dB as well. As a result, the total amount of unwanted emission of multi-antenna connector transmission per UE would be the same as that of single-antenna connector transmission per UE. Consequently, the impact of total amount of unwanted emissions from a Release 10 UE with UL-MIMO supported would be the same as a Release 8 UE in terms of co-existence with legacy systems in the adjacent bands.
It is concluded that even when the “per antenna connector” approach is adopted in the specifications, the total amount of unwanted emissions of a Release 10 UE supporting UL-MIMO would be the same as that of a Release 8 UE in real network if the same power control mechanism and the same total maximum transmission power are applied. Therefore, there would be no co-existence issue with other legacy systems in the adjacent bands even when the unwanted emission requirements are defined as “Release 8/9 requirements per antenna connector” which is also in line with the regulatory recommendation in ITU-R SM.329.
In summary, the requirements for UE with two transmit antenna connectors are “to apply the Rel.-8/9 unwanted emission requirements at each antenna connector”.
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