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1 Introduction
This is a TP for [1] for UE Tx characteristic based on [2] presented at the RAN#50bis meeting in Korea for section 5.3.2 Tx characteristics
2 Reference 
[1]
R4-091444, “Skeleton Technical Report / LTE-Advanced feasibility studies in RAN4”, Nokia Siemens Networks
[2] 
R4-091366 LTE-Advanced; UE Tx characteristics, Motorola 

----- Start of TP -----
5.3.2
TX
characteristic  

TX characteristic are analysed for 3 generic aggregation scenarios;
· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation
5.3.2.1
General

Figure 5.3.2.1-1 illustrates various Tx architectures options according to where the component carriers are combined, i.e., at digital baseband, or in analog waveforms before RF mixer, or after mixer but before the PA, or after the PA. 
Option A 

· In an adjacent contiguous common carrier aggregation scenario, the UE very likely has one PA. Connected to the PA can be a single RF chain (a zero-IF mixer, a wideband DAC, and a wideband IFFT) 
Option-B 
· Combines analog baseband waveforms from component Carrier first (e.g., via a mixer operating at an IF of roughly the bandwidth of the other component carrier in the example of 2-component carrier aggregation). Then the resulting wideband signal is up-converted to RF. 
Option-C 
· Does ZIF up-conversion of each component carrier before combining and feeding into a single PA. 
Option-D 
· Employs multiple RF chains and multiple PAs after which the high-power signals are combined and fed into a single antenna. PA coupling at the UE can be challenging for option-D.
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Figure 5.3.2.1-1: Possible UE Architectures in three aggregation scenarios 

5.3.2.2

Transmit power

5.3.2.2.1

Power Class
In the study item report for LTE [25.912] related to UE maximum output power it was indicated; It should be possible to reuse the rel-6 PA in order to allow for a single PA implementation for multi-mode (E-UTRA, UTRA) and multi-band terminals and that the E-UTRA UE power class should be a subset of the current UTRA Rel-6 power classes. 
However it is not clear if the same requirements would be applicable in the case of dual Tx antenna (separate or dual PA) or CPE / Relay products. In the case of case of these scenarios, the conducted transmit power may need to be reduced in order to support these larger bandwidths but then the radiated antenna gain is likely to be higher or the cell size would be smaller due to the larger supported data rate. In this case the transmitter characteristic could be defined for a new power class (Class 4) as proposed in Table 2.2.1-1
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Table 5.3.2-1-1: UE maximum conducted power 
Open issues for FFS are;

· Should the UE class be linked to maximum conducted power

· Should the UE conducted power be linked to the number of Tx antenna (single or dual antenna)

· How should the maximum conducted power be defined ; per RB, per CC 
5.3.2.2.2
MPR /A-MPR

Open issues for FFS are

· How should MPR/ A-MPR be extended for single and/or multiple CC bandwidths

· How should MPR/ A-MPR be extended new power classes and UE classes
5.3.2.3

Output power dynamics
Currently power control is defined on sub-frame basis for a single component carrier in REL8 in the RAN1 specification. For LTE-A, the architecture of single or multiple PA can have an impact on the power control dynamics. In the case where the PA supports a component carrier, the CM is not a concern since each component carrier will have a fixed maximum transmit power. But a single PA architecture can potentially impact the power control procedure when its power is shared amongst component carriers

Another area for study is whether the multi-CC UL signal is combined digitally (at the baseband) or in analogue ( at IF or RF) since the power control accuracy in terms accurate power control ratio amongst different CC will be less precise due to the analog component in the RF chain 

For LTE-A power control would need to consider the following scenarios in the case of; OFF power, minimum power and power tolerance; In this case the transmitter characteristic for output power dynamics could be defined; 
· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation

· Single or multiple segment power control
5.3.2.4

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; 

In this case the transmitter characteristic for EVM could be defined 

· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation
5.3.2.5
Output RF spectrum emissions
Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emissions, intermodulation products and frequency conversion products, but exclude out of band emissions.
As captured in TR36.804 the spectrum emission mask scales in proportion to the channel bandwidth due to PA non-linearity for a single component carrier. In the case of multiple contiguous CC scenarios should the spectrum mask be proportional to the total number of contiguous channel bandwidth (REL8 approach) or be unchanged and be no different from that of a single CC bandwidth

Spectrum mask which is proportional to the single CC channel bandwidth would require a multi-carrier approach at baseband with a single linear RF PA or multiple PA solution RF combining approach which each PA supporting a single CC channel bandwidth. Both solutions have an impact on Tx architecture 

5.3.2.5.1

Adjacent Channel Leakage ratio

Depending on the adjacent channel bandwidth (single or multiple CC) it may be necessary to investigate the impact of ALCR with different number of CC. 

In this case the transmitter characteristic for ACLR could be defined for; 
· Intra band contiguous component carrier (CC) aggregation

· Intra band non - contiguous component carrier (CC) aggregation

· Inter band contiguous component carrier (CC) aggregation
5.3.2.5.2

Spurious emission (UE to UE co-existence)

One aspect relating to the emission spectrum would be UE to UE co-existence.

 In this case the following aspects would need FFS;

· UE1 (Tx) and U2 (Rx) configuration for UE to UE co-existence analysis 

· Should the same limit (-50dBm /1MHz) be applicable or a lower limit of  be considered for the case of contiguous CC carrier 

· In the case of inter band scenario how do we address harmonic requirements

· Guard band for TDD non synchronized operation 
5.3.2.6

Transmit intermodulation
The transmit intermodulation performance is a measure of the capability of the transmitter to inhibit the generation of signals in its non linear elements caused by presence of the wanted signal and an interfering signal reaching the transmitter via the antenna.

The current RAN1 assumption assumes in the case of contiguous CC carriers then RB can be freely allocated for the different CC carriers. In this case intermodulation performance could be challenging and may need to be defined in terms; per RB allocation / per CC carrier / all CC. 

































































































