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1. Introduction

A requirement for capturing “radiated transmit power” have been introduced for AAS base stations in draft TS 37.105. The background information is captured in TR 37.842, sub-clause 7.1. The requirement is based on declarations of beam properties, where actual EIRP shall meet an accuracy interval around declared EIRP level as described in sub-clause 9 of TS 37.105. The discussion on how to find the accuracy interval has been ongoing for a long time without final agreement.

At last RAN4 meeting several proposals was presented but no consensus could be found. The accuracy interval is one of few remaining issues to be resolved until finalization of the RF core specification. Based on proposals presented at last meeting, an opportunity for a compromise has been identified. 
This contribution continues the discussion of finding an acceptable and relevant accuracy interval for EIRP as part of radiated transmit power requirement. Based on given proposals and related discussion a compromise value is presented. At the end of this contribution a text proposal with a correction replacing X with a proper value in TS 37.105, clause 9 is attached for approval.

2. Discussion

The new requirements for capturing in AAS BS ability to direct and generate RF power is called radiated transmit power. The requirement is based on a meeting an accuracy interval as defined as:
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, where EIRPdeclared is the declared EIRP level associated with a declared beam and X is value describing the EIRP accuracy interval. The background the EIRP accuracy requirement can be found in TR 37.842, sub-clause 7.1.2. 
Two different approaches have been identified to assess the size of the EIRP accuracy interval; 

· Impacts of accuracy on network performance

· Impacts on accuracy on the manufacturer process  
Investigations of the impact of EIRP accuracy on network performance indicate that a wide area AAS base station EIRP accuracy of around +/-2.25 dB enable throughput to be predicted to within 5% variation.
Another approach is to study EIRP accuracy as function of error source associated to the implementation aspects of the AAS base station. The EIRP accuracy can be seen as the RMS sum of independent error contribution. It should be noted that the use of RMS um implies that error factors must be Gaussian distributed and independent, which may not be the case (e.g. the variation due to steering is dependent on the amplitude error). 

All proposals presented so far at last RAN4 meeting related to EIRP accuracy interval is collected in Table 2-1.  
Table 2-1: Collection of given proposals
	Source
	Reference
	tx 
[dB]
	steer 
[dB]
	array [dB]
	EIRP accuracy [dB]

	CATT
	R4-145627
	2.00
	0.50
	1.20
	2.39

	NEC
	R4-145901
	2.00
	1.50
	1.50
	2.92

	Huawei
	R4-146176
	2.00
	0.50
	1.00
	2.29

	Ericsson
	R4-146289
	-
	-
	-
	2.25

	Nokia Networks
	R4-153498
	2.00
	1.50
	1.50
	2.92

	Vodafone
	R4-75AH-AAS-0087
	1.00
	0.50
	1.00
	1.50

	Telecom Italia
	R4-146708
	1.00
	0.50
	1.00
	1.50

	CMCC
	R4-75AH-AAS-0005
	1.00
	0.50
	1.00
	1.50

	Kathrein
	R4-152625
	1.00
	0.50
	1.00
	1.50

	SEI
	-
	2.00
	1.50
	1.50
	2.90

	Alcatel Lucent
	-
	2.00
	1.00
	1.00
	2.45


In the table (-) means that reference or data was not found.
Analyzing the data in Table 2-1, it can be noted that tx is for many proposals aligned with current conducted output power requirement. Also for the same proposals the steer is rather high. Keep in mind that those two contributions are dependent of each other resulting in a rather wide EIRP accuracy interval which may not be relevant. It is also interesting to see that allowing for a steering error slightly lower gives a result very close to the prediction based on network simulation giving EIRP accuracy of +/-2.25 dB. It seems reasonable to account this effect when the final compromise is discussed.    
Since two approached have been used to derive accuracy interval part of minimum requirement for radiated transmit power, only the EIRP accuracy is considered in the following analysis. Analyzing the proposals it can be noted that the out-come creates three main camps which can be visualized by using a histogram as showed in Figure 2-1.
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Figure 2-1: Histogram

As expected the histogram visualizes the distribution of given proposals. It can be noted that the distribution is slightly biased to the left (the frequency is peeks at the lower end), however the middle camp is slightly shifter to the right. The extreme camps seems not to be relevant for a final compromise, instead the average is thoroughly analyzed. The average value can be calculated as the linear average or the logarithmical average. As an addition the median value is also calculated. The midpoint result is captured in Table 2-2. 
Table 2-2: Midpoint
	Type
	Midpoint

[dB]

	Linear average
	2.23

	Average
	2.19

	Median
	2.29


Based on given proposals given in Table 2-1, a midpoint based on average can be used as ground for a compromise. Potential midpoints are calculated in Table 2-2. It is interesting to see that the midpoint independent on how it is derived, ends up within the middle camp. 
At the last meeting (RAN4#77 in Anaheim) two way-forwards was presented. Both of them presented a compromise value for EIRP accuracy. The compromise proposal is listed in Table 2-3. 

Table 2-3: Compromises presented last meeting
	Source
	Reference
	EIRP accuracy [dB]

	Huawei
	R4-158298 [2]
	2.20

	Alcatel-Lucent, Nokia, NEC, CATT, SEI, ZTE
	R4-158297 [3]
	2.40


It can be noted that the proposals are very close the midpoint given in Table 2-2. 
According to the chairman notes in the report it was captures that 2.4 dB is too wide. In the discussion a compromise of 2.3 dB was proposed, but also that was rejected. 
3. Conclusion

This contribution have put together all background information captured from discussion related to finding the EIRP accuracy interval part of the radiated transmit power requirement for AAS base stations. 
It seems that the discussion is stabilizing slowly. The latest proposals from last meeting are in the range of 2.2 to 2.4 dB. Based on background information presented in this contribution and latest proposals a new compromise is presented. The compromise is basically to determine the EIRP accuracy interval on the average of all proposals given in Table 2-1. According to table 2-2, the average value is calculated to 2.2 dB. 

To finalize the work with radiated transmit power requirement a compromise of 2.2 is proposed. The text proposal adds the EIRP accuracy value in [] for time being, replacing the X-factor in TR 37.105, sub-clause 9.2.2.
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9
Radiated transmitter characteristics

<Text to be added >

9.1
General

OTA transmitter characteristics requirements apply on the AAS BS including all its functional components active and for all foreseen modes of operation of the AAS BS unless otherwise stated.
9.2
Radiated transmit power

9.2.1
General

An AAS BS s declared to support one or more beams. Radiated transmit power is defined as the EIRP level for a declared beam at a specific beam peak direction.  

The requirement is based on, for each beam, declaration of a beam identity, reference beam direction, beamwidth, maximum EIRP, EIRP accuracy directions set, the beam direction pairs at the maximum steering directions and their associated maximum EIRP & beamwidth(s).

The EIRP accuracy directions set for a beam is the complete continuous or discrete set of all beam direction pairs for which the EIRP accuracy  is intended to be achieved for the beam. 

A beam direction pair consists of a beam centre direction and an associated beam peak direction.

For a declared beam and  beam direction pair, the rated EIRP level is the maximum power that the base station is declared to radiate at the associated beam peak direction during the transmitter ON period.
For each beam direction pair within the EIRP accuracy directions set, a specific rated beam EIRP level may be claimed. Any claimed value shall be met within the accuracy requirement as described below. Rated beam EIRP is only required to be declared for the beam direction pairs subject to conformance testing as detailed in [13].
9.2.2
Minimum requirement for MSR operation

For each declared beam, in normal conditions, for any specific beam  direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within [+2.2] dB and [–2.2] dB of the claimed value.

9.2.3
Minimum requirement for single RAT UTRA operation

The minimum requirement for UTRA FDD and UTRA TDD 1.28Mcps option carrier radiated transmit power is in each case defined in sub-clause 9.2.2.

9.2.4
Minimum requirement for single RAT E- UTRA operation

The minimum requirement for E-UTRA carrier radiated transmit power is defined in sub-clause 9.2.2.
[The end of text proposal]
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