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Introduction

In order to describe the conformance testing framework and procedure for the radiated transmit power requirement, it is necessary to consider and conclude upon an appropriate test model(s). Currently, there are no test models for radiated BS requirements. There is, however a test model for conducted transmit power in the non AAS specifications and as a starting point for the discussion, this test model is analysed. Further considerations relating to test models for radiated TX power and their effect on the test procedure and measurement equipment are discussed.

Test model for the conducted power requirement

The test model for the conducted power requirement is captured in 36.141 and is reproduced below:

	Parameter
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	Reference, Synchronisation Signals
	
	
	
	
	
	

	RS boosting, PB = EB/EA
	1
	1
	1
	1
	1
	1

	Synchronisation signal EPRE / ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PBCH
	
	
	
	
	
	

	PBCH EPRE / ERS [dB]
	0.000
	0.000
	0.000
	0.000
	0.000
	0.000

	Reserved EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PCFICH
	
	
	
	
	
	

	# of symbols used for control channels
	2
	1
	1
	1
	1
	1

	PCFICH EPRE / ERS [dB]
	3.222
	0
	0
	0
	0
	0

	PHICH
	
	
	
	
	
	

	# of PHICH groups
	1
	1
	1
	2
	2
	3

	# of PHICH per group
	2
	2
	2
	2
	2
	2

	PHICH BPSK symbol power / ERS [dB]
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010
	-3.010

	PHICH group EPRE / ERS [dB]
	0
	0
	0
	0
	0
	0

	PDCCH
	
	
	
	
	
	

	# of available REGs
	23
	23
	43
	90
	140
	187

	# of PDCCH
	2
	2
	2
	5
	7
	10

	# of CCEs per PDCCH
	1
	1
	2
	2
	2
	2

	# of REGs per CCE
	9
	9
	9
	9
	9
	9

	# of REGs allocated to PDCCH 
	18
	18
	36
	90
	126
	180

	# of <NIL> REGs added for padding
	5
	5
	7
	0
	14
	7

	PDCCH REG EPRE / ERS [dB]
	0.792
	2.290
	1.880
	1.065
	1.488
	1.195

	<NIL> REG EPRE / ERS [dB]
	-inf
	-inf
	-inf
	-inf
	-inf
	-inf

	PDSCH
	
	
	
	
	
	

	# of QPSK PDSCH PRBs which are boosted
	6
	15
	25
	50
	75
	100

	PRB PA = EA/ERS [dB]
	0
	0
	0
	0
	0
	0

	# of QPSK PDSCH PRBs which are de-boosted
	0
	0
	0
	0
	0
	0

	PRB PA = EA/ERS [dB]
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.
	n.a.


In addition to these parameters, according to the specifications, a number of side conditions are applicable:
· The test models are defined for a single antenna port (using p = 0); 1 code word (q = 0), 1 layer, precoding is not used; unless specified otherwise

· Duration is 10 subframes (10 ms)

· Normal CP

· Virtual resource blocks of localized type, no intra-subframe hopping for PDSCH

· UE-specific reference signals are not used

An important point to note is that the test signal is a realistic LTE signal containing PDSCH, control channels, PSS/SSS, broadcast channel etc. Furthermore, since the 36 series specifications apply requirements at each antenna connector individually, the concept of MIMO, multi-antenna transmission and beamforming do not need to be considered when defining the test model.

Issues to consider for the radiated transmit power test model

The radiated transmit power requirement is a requirement on the BS as a whole, including all transceivers and antennas. Since it is a requirement on the whole BS and is measured OTA, the radiated transmit power requirement captures beamforming behaviour.

During normal LTE operation, different beamforming is applied to different resource elements. Resource elements carrying CRS, PSS/SSS, BCH etc. are usually transmitted with a cell wide beam. DPCCH is also transmitted with a cell wide beam, however ePDCCH is beamformed. PDSCH may be transmitted with a precoding applied from a codebook, or may be transmitted using an arbitrary user specific beam shape if DM-RS is used for demodulation. Furthermore, for multi-layer transmission or MU-MIMO, several PDSCH beams may be transmitted using the same resource elements.

In order to represent an entirely realistic operation, therefore an AAS test model would need to be transmitted with multiple beams. Furthermore, several test models could be required if there would be a need to e.g. capture precoder based PDSCH beams and also multiple user specific beams based on DM-RS.

Transmitting multiple beams would imply that to measure EIRP of a single beam, the REs used for transmitting the beam should be identified and only those REs measured using the test equipment. This would require the test equipment to synchronise with the basestation and be capable of demodulating the LTE signal. Some kinds of test facility (for example, those based on near field transformation) may anyhow need to be able to demodulate the test signal in order to obtain a phase reference. For other types of test facility, the need for synchronisation and demodulation could be an additional test complexity. The need to synchronise and demodulate with test equipment could potentially add some additional components into the uncertainty budget.

An alternative approach would be to transmit a single beam on all resource elements for conformance testing of the radiated TX power requirement. This approach would in principle enable re-use of the test model used for the conducted power requirement. If this approach would be used, then test equipment would in principle be able to make a power measurement with no need for synchronisation and demodulation. The disadvantage of using the same beam for all components of the test model is that it would be somewhat less realistic than a multi-beam test model. During testing, the basestation would need to be configured to transmit a single beam only.
Conclusion

This paper has considered two alternative approaches to designing the test model for the radiated TX power test

· A realistic, multi-beam test model

· Requires a more complex MIMO test model to be designed and may need multiple test models

· May imply more complexity for the test equipment

· May increase measurement uncertainty

· A test model in which all components are transmitted with the same beam

· Less realistic of real operation

· The conducted power test model could be re-used

· Absolute power measurement with test equipment possible.

Given these considerations, our current preference is to use the existing test model under the assumption that beams are tested one at a time, even though it is slightly less realistic of real operation.
