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1. Introduction
The need for appropriate test models for LTE has been briefly discussed in RAN4. Due to extensive amount of tests and the number test models needs to be kept to a minimum. The new Tx dynamic range requirements also add to the complexity of test models since the boosting/de-boosting requirements are based on RE granularity. The intention of this contribution is to propose a structure of the test model and discuss the included physical channel for each model. 
2. General

When TX conformance tests are performed a set of baseband signals needs to be specified. A compromise should be made between complexity of the test model setup and the realism it shows. The number of test models should be kept to a minimum and at the same time maintains a good test coverage. 

Table 1 show an overview of the transmitter requirements where possible test models could apply.
Table 1: Overview of transmitter test cases in TS 36.141 
	Transmitter Test cases in TS 36.141
	PDSCH modulation
	Comments
	Handled by

	6.2  Base station output power
	QPSK
	
	E-TM1

	6.3.1  Power control dynamic range
	QPSK
	Covered by EVM
	NA

	6.3.2 Total power dynamic range
	QPSK
	
	No need for test rather manufacturer declaration

	6.4 Transmit ON/OFF power
	QPSK
	
	E-TM1

	6.5.1 Frequency error
	QPSK
	
	E-TM1

	6.5.2 Error Vector Magnitude


	QPSK,
16QAM, 64QAM
	i) Normal operation at rated power
 
ii) RE boosted/DTX    
iii) RE de-boosted   
	E-TM1, E-TM2, E-TM3
E-TM4

E-TM5

	6.5.3 Time alignment between transmitter branches
	QPSK
	
	E-TM1

	6.6.1 Occupied bandwidth
	QPSK
	
	E-TM1

	6.6.2 Adjacent Channel Leakage power Ratio (ACLR)
	QPSK
	
	E-TM1

	6.6.3 Operating band unwanted emissions
	QPSK
	
	E-TM1 or E-TM4

	6.6.4 Transmitter spurious emissions
	QPSK
	
	E-TM1

	6.7  Transmitter intermodulation
	QPSK
	
	E-TM1


One observation for the overview table is that, all requirements except for combination of EVM/TX dynamic range can be tested with one simple model where QPSK applies on PDSCH. For this model (Test Model 1), we would only need to include RS, Synchronization channel and PDSCH. To avoid mixing with UTRA, we would propose to call this model as E-TM1 (Evolved Test Model 1). 
Since LTE EVM is defined for various modulation schemes, there is a need to define a corresponding model per modulation. In normal mode without any boosting/de-boosting, the E-TM1 for QPSK can be defined for 16QAM and 64QAM, thus maintaining the same structure as QPSK. 

Thus, the proposed E-TM2 and E-TM3 would handle 16QAM and 64QAM respectively.

All test models can be specified in such a way that they are flexible and can easily be scaled to different channel bandwidths.

On Total power dynamic range, since the requirements define the power changes between single RB allocation and full RB allocation, we do not see the need for additional testing (inherent in LTE structure) therefore we propose to not define unnecessary test models and test rather make it declarable by manufacturer.
The power control dynamic range requirements is a direct EVM/unwanted emission tests when a PDCCH or PDSCH REs are boosted or de-boosted, therefore other evolved test model is necessary to be defined. One can assume that a single modulation and boosting one physical channel should be sufficient to cover the power control dynamic range. Considering the extensive test scope and the discussion above, we would propose to only test the PDxxx scenario for QPSK and develop E-TM4 for boosted scenarios and E-TM5 for de-boosted case. 
3. Conclusion
In this paper, the overview of needed DL test models in LTE is discussed. Due to already extensive test scope For         eNB, it is proposed to keep the number of test models to a minimum. We concluded that a minimum number of 5 test models would be necessary to cover the essential E-UTRA DL eNB requirements. Considering the above, to avoid additional test models, we propose to make the total power dynamic range requirement declarable by the manufacturer otherwise additional 2 new test models would be needed.
Due to flexible bandwidth in LTE, we also propose to make any individual test model scalable with BW and in some extent modulation scheme. To ensure that the test models can be kept simple and still relevant for RAN4 conformance needs, we also indicate that the number of included physical channel should be kept to a minimum.

Further details over the construction of test models and the power setting for each channel needs further investigation.
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