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1. Introduction
3GPP Release’10 introduces UL MIMO in order to fulfil the ITU-R requirements on peak data rate and spectrum efficiency [1]. The UE Tx requirements to support UE UL-MIMO were discussed in several contributions [2-5]. In this contribution, we consider and share views on the following issues:
· PA configurations 
· Antenna port test model
· Maximum output power requirement

· Output power tolerance

· Output power dynamics
· ACLR 
· SEM and spurious emissions

· EVM, in-band emissions, and spectrum flatness
2. PA configurations 
In [3], RAN4 has concluded that UE performance requirements and support for the following three PA configurations should be included for REL-10. (N = 2 or 4):
1. N × (23-10lgN) dBm 
2. N × 23dBm 
3. 23dBm + (N-1) x, where x < 23dBm
The RF performance requirements should not depend on configuration. Therefore, the RF performance requirements for UL-MIMO should be defined in implementation independent way.
Proposal 1) The RF performance requirements for UL-MIMO should be defined in implementation independent way.
3. Antenna Port Testing Model 
When UE is in Rel-8 mode it will be always the same antenna port that is used. The output power requirement is +23 dBm. In UL-MIMO mode all the antenna ports should be tested although it increases the workload. If all ports are not tested, a non-working antenna port will not be detected. The use of combiner is not recommended since then the measurement results would be sensitive to the combiner imperfections although this is something that RAN 5 will discuss and decide. Our opinion is that also in case where requirements are per UE requirement, for example total output power, antenna ports should be measured separately and then total power is calculated. 
Proposal 2) In UL-MIMO mode all the antenna ports should be tested.
4. Maximum Output Power 
Maximum output power per antenna port may vary according to use-case. Therefore, better to define max Pout per UE. In addition, RAN4 considered that Pmax should be defined based on the total transmit power, and that its definition should be decoupled from the number of antennas used, and should be defined as 23dBm regardless of the number of antennas, PAs and precoding used [3]. 
Proposal 3) The maximum output power is defined per UE.
5. Output Power Tolerance
The output power tolerance should be defined per antenna port. Since max Pout is defined per UE, it should be logical to define tolerance as well as per UE. However, since tests should be run per each port, it would be reasonable to define tolerances per port as well. Otherwise, we could encounter a situation where one port might be ill-working (i.e. large deviation from nominal condition) but on average the output power is ok.

Proposal 4) The output power tolerance should be defined per antenna port.

For a single antenna port the power tolerance should be the same as for Rel-8/Rel-9 PAs, i.e. ±2.5dB for 20dBm PA and ±5.0dB for 17dBm PA. However, in the worst case, that would result in maximum output power of 23±2.5dBm and 23±5dBm in a case of two and four antenna ports combined, respectively.
Hence, maximum output power requirement should be relaxed in case of UL-MIMO by the amount that tolerances exceed 23 + 2 dB. I.e. in case of 2-port transmission where individual antenna  port output power and tolerance is 20 ±2.5dBm the total output power requirement and tolerance should be 22.5 ±2.5dBm. In case of 4-port transmission the tolerances are FFS.
Proposal 5) The output tolerance should be measured per antenna port such that Rel-8/Rel-9 requirements are met, and the total output power requirement per UE should be relaxed in order not to exceed + 25 dBm limit.
6. Output Power Dynamics
The output power dynamics is defined per antenna port. Since it is assumed that the most of the UE vendors would like to reuse Rel-8/Rel-9 RF components as much as possible for Rel-10, the requirement could initially remain the same as in Rel-8/Rel-9.
Proposal 6) The output power dynamics is defined per antenna port,
7. ACLR

Since ACLR is a relative measurement result, the requirement could be defined per antenna port regardless of number of ports. If all the ports fulfil Rel-8/Rel-9 requirements, then the combined transmission does it also.
Proposal 7) The ACLR is defined per antenna port.
8. SEM and Spurious Emissions 
SEM and spurious emissions requirements are regulatory requirements and should be defined per UE. Rel-8/Rel-9 requirements could be used as the initial assumption. 
Proposal 8) SEM and Spurious Emission requirements should be defined per UE.
9 EVM, In-Band Emissions, and Spectrum Flatness
EVM, in-band and spurious emissions, and spectrum flatness requirements should be defined per antenna port. Rel-8/Rel-9 requirements could be used as the initial assumption
Proposal 9) EVM, in-band emissions, and spectrum flatness requirements should be defined per antenna port.
10. Conclusions
In this contribution, we shared our views on the UE requirements and testing for multiple antenna transmissions. We conclude the contribution with the following proposals:

Proposal 1) The RF performance requirements for UL-MIMO should be defined in implementation independent way.
Proposal 2) In UL-MIMO mode all the antenna ports should be tested.
Proposal 3) The maximum output power is defined per UE.
Proposal 4) The output power tolerance should be defined per antenna port.

Proposal 5) The output tolerance should be measured per antenna port such that Rel-8/Rel-9 requirements are met, and the total output power requirement per UE should be relaxed in order not to exceed + 25 dBm limit.

Proposal 6) The output power dynamics is defined per antenna port. 
Proposal 7) The ACLR is defined per antenna port.

Proposal 8) SEM and Spurious Emission requirements should be defined per UE.
Proposal 9) EVM, in-band emissions, and spectrum flatness requirements should be defined per antenna port.
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