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1 Introduction
UL-MIMO up to 4 layers is introduced in LTE REL-10 to achieve the ITU-R requirements on peak data rate and peak spectrum efficiency [1].This paper discusses the UE modulation frequency error for UL-MIMO. Corresponding text proposal for the LTE Rel-10 UE TR 36.807 [2] is given to address the analysis result. 

2 Discussion
For Rel-8/Rel-9 UE, the UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B [3]. Although not clearly stated in the LTE specs [3] as in HSPA specs [4], the UE shall use the same frequency source for both RF frequency generation and the chip clock.
The same requirements could apply to UL-MIMO because the reference frequency source of UE modulated carrier frequency is the carrier frequency received from the E-UTRA Node B, which is not influenced by the number of transmit antenna. Although separate synthesizers may be used for each transmit branch, the same reference frequency source would be used. 
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<Start of TP >

6.5

Transmit signal quality

Currently EVM performance is defined on slot bases for a single component carrier in REL8 in the RAN1 specification. For LTE-A EVM would need to consider the following scenarios; Requirements that need to be specified for the single and dual CC for the following; 

Note the current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers 

1) CA_X    (Intra band  contiguous CA)
2) CA_X-Y  (Inter band  non contiguous CA)
3) DLMA (Down link multiple antenna)

4) ULMA (Up link multiple antenna) 
5) CPE (Customer Premises equipment)

6.5.1
Frequency error
For Rel-8/Rel-9 UE, the UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B. The same requirements apply to UL-MIMO because the reference frequency source of UE modulated carrier frequency is the carrier frequency received from the E-UTRA Node B, which is not influenced by the number of transmit antenna. Although separate synthesizers may be used for each transmit branch, the same reference frequency source should be used for all transmit branch.
6.5.2
Transmit modulation quality
6.5.2.1
In-band emission for intra-band carrier aggregation

Non-contiguous uplink transmission different LO and image configurations (more exceptions) necessitate changes, but it could in fact be sufficient to test the in-band emissions in a Rel-8 fashion. We consider a number of cases. 

<End of section>

<Next section: TP for Annex B >
6.5

Transmit signal quality

6.5.1
Frequency error
The UE modulated carrier frequency shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B 
6.5.1A Frequency error for intraband CA

The UE modulated carrier frequencies per band shall be accurate to within ±0.1 PPM observed over a period of one timeslot compared to the carrier frequency of average of theprimary component carrier frequencnciesy corresponding band received from the E-UTRA in the corresponding band. The UE shall use the same frequency source per band for both RF frequency generation and the data clock generation.
6.5.1B Frequency error for UL-MIMO
The UE modulated carrier frequency for each Tx/Rx branch shall be accurate to within ±0.1 PPM observed over a period of one time slot (0.5 ms) compared to the carrier frequency received from the E-UTRA Node B. 
6.5.2
Transmit modulation quality

Transmit modulation quality defines the modulation quality for expected in-channel RF transmissions from the UE.   The transmit modulation quality is specified in terms of:

· Error Vector Magnitude (EVM) for the allocated resource blocks (RBs) 

· EVM equalizer spectrum flatness derived from the equalizer coefficients generated by the EVM measurement process

· Carrier leakage (caused by IQ offset)

· In-band emissions for the non-allocated RB
All the parameters defined in clause 6.5.2 are defined using the measurement methodology specified in Annex F.
<End of TP >
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