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1. Introduction

In RAN4#46bis meeting, the discussion on appropriate down link test models for TS 36.141 started [1,2]. The usages of the test models and the number of test models were also discussed. A proposed way forward on E-UTRA test models was agreed at the meeting [3]. The intention of this contribution is to propose a detailed structure for the test models. 
2. Discussion

The Evolved test model 1 (E-TM1) with QPSK modulation at maximum power is intended to be used for the majority of the RF test cases related to eNB maximum power. While E-TM2, E-TM3a and E-TM3b provide other modulations schemes or other power settings, see Table 1.  
Table 1: Overview of transmitter test cases in TS 36.141 and suitable test models
	Transmitter Test cases in TS 36.141
	PDSCH modulation
	Handled by

	6.2  Base station output power
	QPSK
	E-TM1

	6.3.1  Power control dynamic range
	QPSK
	NA

	6.3.2 Total power dynamic range
	64QAM
	[E-TM2]

	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
	E-TM1, [E-TM2], 
E-TM3a, E-TM3b 

	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 

	6.6.4 Transmitter spurious emissions
	QPSK
	E-TM1

	6.7  Transmitter intermodulation
	QPSK
	E-TM1


E-TM1, E-TM3a and E-TM3b have a constant power spectral density for all resource elements. However, E-TM1 and E-TM3a could easily be modified for boosting and de-boosting of PDCCH and PDSCH by adding specific boosting or de-boosting patterns to the test models. To modify the tests models above with boosting/de-boosting, RAN4 needs to agree upon the details e.g number of boosted or re-boosted RE and possible allocation. Once an agreement is reached, the proposed models can be easily modified. This makes the proposed test models more future proof in case additional tests are defined for eNode-B.
In [1], the need for defining additional test models for Total power dynamic range was discussed and the proposal was to exclude this test case since the need for such test can not be justified by additional number of test models. Thus we do not see the need for E-TM2 and consequently the numbering of test models needs to be revisited. 

3. Test model description
Table 1 summarizes the detailed structure of the proposed E-TM1 and E-TM3a and E-TM3b. It is also proposed to use PN9 sequences for PDSCH and PDCCH. In a similar way the control channel elements (CCE) shall be filled with random numbers.  The power spectral density for all allocated resource elements shall be constant. 
Table 2 E-UTRA test models

	 
	E-TM1
	E-TM3a
	E-TM3b

	Channel bandwidth (MHz)
	1.4, 3, 5, 10, 15, 20 
	1.4, 3, 5, 10, 15, 20
	1.4, 3, 5, 10, 15, 20

	NRB (Transmission bandwidth configuration)
	6, 15, 25, 50, 75, 100
	6, 15, 25, 50, 75, 100
	6, 15, 25, 50, 75, 100

	TX power1
	maximum
	maximum
	maximum

	PDSCH modulation2
	QPSK
	16QAM
	64QAM

	PDSCH input data:
	PN9 seq. (seed  511) Code rate = 2/3
	PN9 seq. (seed 511)

Code rate = 2/3
	PN9 seq. (seed 511)

Code rate = 2/3

	PDCCH format:
	0
	0
	0

	CCE input (PCFICH, PHICH, PDCCH2,3)
	PN9 seq. (seed 41)
	PN9 seq. (seed 41)
	PN9 seq. (seed 41)

	Synch
	P-SCH, S-SCH
	P-SCH, S-SCH
	P-SCH, S-SCH

	Reference signals
	Cell-specific
	Cell-specific
	Cell-specific

	Physical resource blocks:
	Normal cyclic prefix
	Normal cyclic prefix
	Normal cyclic prefix

	Virtual resource blocks:
	Localized type
	Localized type
	Localized type

	Duration (subframes)
	10
	10
	10

	Cell ID:
	0
	0
	0

	Number of antennas:
	1
	1
	1

	Note 1: 
All available resource elements shall be allocated. 

Note 2: 
No boosting or de-boosting.

Note 3: 
PDCCH is not coded. 

All empty RE shall be filled with PN9 sequences.


The 5 MHz mapping of the evolved test models for the first two sub frames is shown in the Annex 1.
4. Test model characteristics 

The proposed E-UTRA test models E-TM1 and E-TM3 in Table 1 have been verified by simulations with 6, 25 and 100 scheduled consecutive resource blocks.  The result from these simulations is shown in Figure 3.1, 3.2 and 3.3. The complementary cumulative density function (CCDF) has been plotted as a function of the peak-to-average ratio (PAR). For comparison the Rayleigh distribution has also been plotted in the figures. The UTRA test model 1 in TS 25.141 has an almost identical amplitude characteristic as the evolved test models described above. 
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Figure 3.1: Amplitude characteristics for 6 transmitted resource blocks  
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Figure 3.1: Amplitude characteristics for 25 transmitted resource blocks  
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Figure 3.1: Amplitude characteristics for 100 transmitted resource blocks  

5. Conclusion
In this paper a set of test models scalable with BW was proposed. The proposed test models are based on equal power spectral density per resource block and are designed to fulfill the RAN4 test requirements (not all physical channels were included). The models also cover various modulation schemes and are fully adaptable for TX dynamic test cases. The amplitude characteristics of the proposed test models where also simulated and presented in this paper.
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Annex 1: 
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