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1. Introduction
In RAN4 meeting Ad-Hoc #10-03, UE RF requirements for UL-MIMO were discussed [1]. UL-MIMO UE has a different RF architecture compared with Rel.8/9 UE which supports only 1-TX architecture, i.e. UL MIMO UE needs to support the secondary TX antenna port as well as the primary TX antenna. This contribution shows our views for TX requirements of UL-MIMO UE.
2. Discussion
As agreed in [2], UL MIMO UE needs to support single TX antenna port mode so that it can fall back to 1 TX operation in cell edge or communicate with Release 8/ 9 eNB. Therefore, we discuss UL MIMO TX requirements in the following two modes:
· Single antenna port mode

· Dual antenna mode

It is proposed that TX requirements for 4-TX operations should be FFS in Release 10 timeframe [3]. 
2.1 Single antenna port mode
As discussed in [1], there are three options for this mode:

· Option 1: Using only 1 TX antenna

· Option 2: TX antenna switching between physical antennas

· Option 3: Single layer pre-coding with 2 TX antennas

It is proposed that UL MIMO UE in the single antenna port mode should meet the same requirements as Release 8/ 9 UE, irrespective of the above options, because it would be regarded as Release 8/ 9 UE. 
It is also proposed that TX characteristics for UL MIMO UE should be tested in single antenna port mode as well as in dual antenna mode, in order to ensure correct UE behaviors in 1TX operation. 
Proposal 1) UL-MIMO UE should meet Release 8/ 9 TX requirements in single antenna port mode, irrespective of TX architecture.

Proposal 2) TX characteristics for UL MIMO UE should be tested in single antenna port mode as well as in dual-antenna mode test.
2.2 Dual-antenna mode
The following concept on UE maximum output power was agreed in RAN4 #52 [4]:

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
It means that UE maximum output power should be defined per UE, instead of per antenna port. One thing which should be discussed would be power tolerance at the maximum output power. In [1], +23 dBm +/- 2.5 dB was proposed based on the Release 8 power tolerance at 20 to 21 dBm. Regarding the upper limit, it should be +23 dBm + 2 dB based on cell phone radiated exposure requirements, such as SAR and EMC. Regarding the lower limit, it would be preferable to keep +23 dBm – 2 dB in order to achieve better coverage in UL MIMO operations.

Proposal 3) UE maximum output power should be 23 dBm per UE.

Proposal 4) Power tolerance for UE maximum output power should be +/- 2 dB.

Regarding unwanted emission requirements, such as SEM/ ACLR/ Spurious emissions, it would make sense to define the requirements per UE, because UE maximum output power is defined per UE. TX power per antenna port would be reduced by 3 dB, and as a result unwanted emissions per antenna port would be reduced by 3 dB as well. It is also proposed that the requirements should be the same as Release 8/ 9 ones, because there are no reasons to change the requirements. 

Proposal 5) Unwanted emission requirements, such as SEM/ ACLR/ Spurious emissions, should be defined per UE. 

Proposal 6) Release 8/ 9 unwanted emission requirements should be re-used for UL MIMO. 

3. Conclusion

This contribution discussed the RF TX requirements for UL-MIMO UEs and proposed as follow:
Proposal 1) UL-MIMO UE should meet Release 8/ 9 TX requirements in single antenna port mode, irrespective of TX architecture.

Proposal 2) TX characteristics for UL MIMO UE should be tested in single antenna port mode as well as in dual-antenna mode test.

Proposal 3) UE maximum output power should be 23 dBm per UE.

Proposal 4) Power tolerance for UE maximum output power should be +/- 2 dB.

Proposal 5) Unwanted emission requirements, such as SEM/ ACLR/ Spurious emissions, should be defined per UE. 

Proposal 6) Release 8/ 9 unwanted emission requirements should be re-used for UL MIMO. 
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