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1 Introduction
This contributions presents some considerations on EIRP accuracy for AAS, and finally derives a proposal as well to be considered within the group with the aim to streamline the discussion.

2 Discussion
EIRP accuracy for AAS has been discussed for many meetings, and it has been agreed in [1] that EIRP accuracy is assumed to be the result of the contribution of 3 terms, according to the following formula [1]:
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where:

Transceiveraccuracy – is the maximum conducted output power error at the transceiver unit output.

steeringerror – is the variation in main beam EIRP due to beam forming errors caused by phase error at the transceiver unit output.

arrayerror  – is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

In past meetings some companies expressed their views throughout contributions and during discussions on the values for the 3 terms above (see [2]).

	
	Transceiver
accuracy
	Steering
error
	Array error

	CATT 
R4-145627
	2 (2.5)
	0.5 (1)
	1.2 (1.7)

	NEC 
R4-145901
	2
	1.5
	1.5

	Huawei
R4-146176
	2
	0.5
	1

	Ericsson
R4-146289 + discussion
	1 to 2
	0.5
	0.5 to 1.5

	Nokia Networks
R4-150960, R4-153498
	2
	1.5
	1.5

	Vodafone
R4-75AH-AAS-0087
	1
	0.5
	1

	Telecom Italia
Discussion + R4-146708, R4-146104
	1
	0.5
	1

	CMCC(Checked)
R4-75AH-AAS-0005
	1
	0.5
	1

	Katrein(Checked)
R4-152625
	1
	0.5
	1


Table 1: EIRP accuracy 3 terms views from companies
Some considerations on the 3 terms above are reported below:

· Transceiveraccuracy: the +/-2dB value for non-AAS BS was defined in Release 8. In past meetings there have been several inputs and discussions based on current state-of-the-art and claiming that lower values are possible [3], proposing +/-0.5dB [4], and even lower +/-0.25dB [5]. Network and performance aspects have been also considered [6]. Indeed, since the number of transceivers of an AAS base station is more than that of a normal base station, the output power of each transceiver of an AAS base station is much lower than that of a normal base station with the same power level, leaving more room to achieve better accuracy performance. Thus, in the view of minimum requirements definition within 3GPP it is assumed +/-1dB to be a reasonable value, though a lower value is typically found in commercial products.

· steeringerror: based on performance of current antenna products, +/-0.5dB seems to be reasonable from 3GPP perspective.
· arrayerror: based on values of array error presented from different companies, the array error can be seen as reasonable from 3GPP perspective as +/-1dB.
Summarizing:
	
	Transceiver

accuracy
	Steering

error
	Array error

	Preferred values
	1
	0.5
	1


Table 2: EIRP accuracy 3 terms preferred values

3 Proposal
In order to converge on technically balanced approach among views reported in table 1 and described in the points above, different ways have been discussed during last RAN4#76bis meeting in [2]. In table 2 above preferred values are also renewed.
In the following a proposal is made with the aim to converge towards a final agreement:

· Transceiveraccuracy: technically a value of +/-1dB seems to be reasonable for many reasons as explained above. Nevertheless, considering that several companies proposed +/-1dB and some other companies proposed values around +/-2dB, in the sake of progress a value of +/-1.5dB is proposed.

· steeringerror: most of proposals from companies are +/-0.5dB, while a couple are diverging. Therefore, in this case the proposal is to consider +/-0.5dB.

· arrayerror: also in this case most of proposals from companies are +/-1dB, while few are diverging on both sides. Therefore, in this case the proposal is to consider +/-1dB.

It is recognized that proposed values for convergence have mainly the objective to finalize 3GPP work on AAS, while it is expected that actual AAS devices will be able to perform better, with a transceiver accuracy lower than 1 dB.

Table 3 below summarized the proposed values:
	
	Transceiver

accuracy
	Steering

error
	Array error

	Proposed values as technically balanced approach
	1.5
	0.5
	1


Table 3: EIRP accuracy 3 terms proposed values as technically balanced approach

4 Conclusion
Proposal: In order to converge on technically balanced values for EIRP accuracy 3 terms, the following values shall be considered.

	
	Transceiver

accuracy
	Steering

error
	Array error

	Proposed values as technically balanced approach
	1.5
	0.5
	1


Table 4: EIRP accuracy 3 terms proposed values as technically balanced approach
Proposed values for convergence in table 4 have mainly the objective to finalize 3GPP work on AAS, while it is expected that actual AAS devices will be able to perform better. Thus, the following note shall be added in TR and TS below the definition of EIRP accuracy values:

NOTE: the actual EIRP accuracy in real devices is expected to be lower (i.e. better accuracy) than the value defined in the requirement above.

5 References

[1] R4-152978, TR 37.842 version 1.5.0, Huawei, Fukuoka, May 2015

[2] R4-156819, “WF on EIRP value”, NTT DoCoMo, Sophia Antipolis, October 2015
[3] R4-75AH-AAS-0005, “Discussion on EIRP accuracy requirement for AAS”, CMCC, Venice, July 2015

[4] R4-140765, “Proposal to tightening the accuracy of the transmit power”, Kathrein, Prague, January 2014

[5] R4-146104, “Output power measurements of base stations”, Telecom Italia, Singapore, October 2014
[6] R4-146708, “Impacts of actual EIRP values on system cell range”, Telecom Italia, Singapore, October 2014
[7] R4-75AH-AAS-0087, “EIRP accuracy for AAS”, Vodafone, Venice, July 2015
