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1 Introduction
In the last meeting the WF [1] was agreed in which it was captured that for the transmitter OTA requirements in addition to the EIRP accuracy requirement there would also be a TRP accuracy requirement.
This text proposal capture that agreement along with its background in the TR.

2 Discussion

The justification for the TRP accuracy requirement is slightly different to that for the EIRP accuracy requirement. When considering the EIRP accuracy requirement 3 methods were considered:

· Impacts of accuracy on network performance

· non AAS base station EIRP accuracy; and

· an estimate of the achievable accuracy by AAS BS.

Whilst much of the effort focused on the last of these the achievable accuracy of an AAS BS and the 3 error model used to estimate this, it was not the only basis for the final agreement.

The impact on network performance is related to the wanted link between the AAS BS and the UE and hence is covered by the EIRP requirements so need not be considered when looking at TRP. However the BS class upper power limits are derived based on the interference the BS causes in co-existence scenarios. This was not considered when examining EIRP accuracy network performance. The upper power limits for the medium range and local area BS classes can be found in TR 25.951  and are based on co-existence simulations with wide area networks and the macro layer downlink outage. From these simulations and the results it can be noted that:

· The results for the medium range output power limit were between +20 to +30dBm with +24dBm agreed as a compromise.

· The results for the local area output power limit were between +37 to +39dBm with +38dBm agreed as a compromise.

· Simulations is all cases did not take into account the BS output power variation, it can be assumed that this and the antenna network gain variation are assumed to be included as the channel and hence part of the slow fading (10dB lognormal for the Macro layer and 6dB for the micro/pico layers)

Considering the range of results found when deriving the power limit and the large variation considered in the slow fading and that the TRP accuracy to be a value between the conducted accuracy and the EIRP accuracy which are only 0.2dB apart, it is unlikely that network simulation will provide a meaningful result. Hence the other 2 methods should be considered.

The 3 error model used to estimate the achievable accuracy of the AAS is documented in TR 37.842 and is as follows:
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where:



[image: image2.wmf]tx

s

 - is the maximum conducted output power error at the transceiver unit output.
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 - is the variation in main beam EIRP due to beamforming errors caused by phase error at the transceiver unit output.
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  - is the variation due to the error in the passive elements, the RDN, the antenna array gain errors, mismatch errors and insertion losses variations.

TRP is not subject to steering error  (
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 ) caused by phase mismatch in between transceiver units when considering EIRP. However it is subject to additional variation due to any variation in loss in the passive elements in the RDN (
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 ).

When considering the non-AAS accuracy a similar error analysis was done (but not documented in TR 37.842) considering the conducted power accuracy, the error in estimating cable loss and the error in the quoted passive antenna gain (including variation in loss and directivity error).

In both cases removing the directional aspect of the requirement removes some of the additional error (steering error for the AAS estimate and cable error and passive antenna loss variation for non-AAS). Hence it is reasonable to select a TRP accuracy requirement which is larger than the conducted accuracy requirement but smaller than the EIRP accuracy requirement.

As there is only 0.2dB difference between the two, a value of 2.1dB seems like a good compromise.
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3
Definitions, symbols and abbreviations

3.2
Definitions

5
Radiated transmitter characteristics 
{Unchanged sections omitted}
5.2

Base station output power

5.2.1
General

The conducted single RAT specifications 25.104 [20], 25.105 [21] and 36.104 [8] as well as the MSR specification 37.104 [7] and the release 13 AAS specification 37.105 [3] all contain a set of declarations and a requirement on conducted output power. The requirement is placed upon the rated carrier output power per carrier and applies to each antenna connector in non-AAS BS, and TAB connector in AAS BS. The rated carrier output power per carrier is declared, and the requirement is that the measured value is within +- 2dB (+-2.5 dB in extreme conditions) of the declared value. In addition to the accuracy requirement on the carrier output power, a limit on the maximum declarable total rated output power per carrier, dependent on the BS class, is captured in the core specification although not subject to any conformance test.

In the conformance test specification, the conducted power accuracy test is not carried out with a single carrier active, but with a set of carriers active such that the total output power at the TAB connector is at its maximum level and hence the power amplifier is operated at its maximum output power. Operation at maximum output power is an essential condition for a number of other transmitter tests, including in band emissions, spurious emissions and EVM.

In the AAS BS specification, a requirement on EIRP accuracy is introduced. The requirement is based on a set of declarations that associate declared beams, beam steering ranges and EIRP achieved at certain points within the steering ranges. The declarations associated with the EIRP accuracy requirement are described in more detail in [4]. The requirement itself states that the declared EIRP must be achieved to within a 2.2dB accuracy interval at a number of (declared) directions.

5.2.2
OTA requirement

For the OTA requirement set, the possibility of complete OTA testing of output power must exist. This implies that where OTA testing is used, conformance to the conducted requirement cannot be verified. In order to decide on a suitable OTA solution, it is useful to review the purposes & uses of the output power requirement.

· Verifying the accuracy of the transmitter unit output power

· The conducted output power requirement achieves this goal. The EIRP accuracy requirement verifies the accuracy of the transmitter unit output together with other factors relating to the antenna array. The EIRP accuracy requirement is a sufficient means to capture the accuracy of the whole system in delivering power.

· A basis for the power limit for the BS classes

· The BS class power limits have been derived based on co-existence simulations between different layers in heterogeneous network deployments. Due to the statistical nature of the co-existence simulations, it is to be expected to be the total power that will impact the co-existence statistics, independently of beamforming and the antenna pattern (as is the case for ACLR in general). This implies that an OTA based BS class power limit should be based on TRP.

· A condition for other transmitter conformance requirements

During conformance testing, it is an important condition for other transmitter requirements that the AAS BS is configured to and operating at maximum power.

5.2.3 Output Power accuracy

5.2.3.1
Core requirement

The existing EIRP output power accuracy requirements are adopted for the requirement in normal conditions. The accuracy requirement is hence ±2.2dB.

As there are now a number of transmitter requirements which are specified as directional requirements the existing directions set name and definition over which the EIRP accuracy is met (EIRP accuracy directions set) is no longer suitable. EIRP accuracy will now be defined over the more general OTA peak direction set(s), the requirement is modified accordingly.

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the OTA peak 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.
There is currently no TRP requirement in the REL13 version of the AAS BS specification as the power class limits are based on the total conducted power rather than total radiated power. The conducted power accuracy requirement therefore ensures that the upper power limits are met with sufficient accuracy. 
EIRP accuracy was derived by considering 3 methods:

· Impacts of accuracy on network performance

· non AAS base station EIRP accuracy; and

· an estimate of the achievable accuracy by AAS BS.

Whilst much of the effort focused on the last of these the achievable accuracy of an AAS BS and the 3 error model used to estimate this, it was not the only basis for the final agreement.
The impact on network performance is related to the wanted link between the AAS BS and the UE and hence is covered by the EIRP requirements so need not be considered when looking at TRP. However the BS class upper power limits are derived based on the interference the BS causes in co-existence scenarios. This was not considered when examining EIRP accuracy network performance. The upper power limits for the medium range and local area BS classes can be found in TR 25.951 [xx]  and are based on co-existence simulations with wide area networks and the macro layer downlink outage. From these simulations and the results it can be noted that:
· The results for the medium range output power limit were between +20 to +30dBm with +24dBm agreed as a compromise.
· The results for the local area output power limit were between +37 to +39dBm with +38dBm agreed as a compromise.

· Simulations is all cases did not take into account the BS output power variation, it can be assumed that this and the antenna network gain variation are assumed to be included as the channel and hence part of the slow fading (10dB lognormal for the Macro layer and 6dB for the micro/pico layers)

Considering the range of results found when deriving the power limit and the large variation considered in the slow fading and that the TRP accuracy to be a value between the conducted accuracy and the EIRP accuracy which are only 0.2dB apart, it is unlikely that network simulation will provide a meaningful result. Hence the other 2 methods should be considered.
TRP is not subject to the additional steering error caused by phase mismatch in between transceiver units when considering TRP. However it is subject to additional variation due to any variation in loss in the passive elements in the RDN.
The TRP accuracy hence should be lower than the EIRP accuracy but higher than the conducted accuracy.

The TRP accuracy requirement is ±2.1dB.

5.2.3.2  Conformance requirement

The core requirement applies to any claimed power, however as the conducted requirement no longer exists it is important that the condition of all transceiver units operating at maximum power is defined for the conformance condition. 

The TRP accuracy requirement is valid for any operational condition, however is the condition for conformance is that all transceiver units are operating at full power, the TRP will not vary with beam steering. Hence it is only necessary to show conformance in a single direction.
5.2.4
BS class power limits

The base station output power limits in existing requirements are based on the values derived for the non-AAS specifications [7][8][20][21] these power levels are specified as the rated output power per carrier at the antenna connector, i.e. per non-AAS transceiver.  In the AAS BS specification for AAS BS with a conducted interface [3] the requirement is based on both:

· The rated system output power per carrier , PRated,c,sys
· The rated output power per TAB connector, PRated,c,TABC
The limit per TAB connector is the same as that used in the non-AAS specifications, the system limit is the non-AAS limit scaled by the number of active transceiver units (capped at the appropriate number for E-UTRA or UTRA), NTXU,counted.
This ensures that the AAS BS does not exceed the power limit per carrier either for the system or per transceiver unit.

The equivalent output power limit for the full OTA AAS specification is TRP. The AAS BS TRP is equivalent to the system output power (not the transceiver unit output power) by the following relationship:

PRated,c,TRP = PRated,c,sys – LTX
Where

PRated,c,TRP
is the rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.

The output power limit can therefore be defined as:



PRated,c,TRP ≤ Non-AAS Power limit  – LTX +10log([NTXU,xxx])
Hence the power limit table is as follows:

Table 5.2.4-1.: AAS Base Station OTA rated output power limits for BS classes

	AAS BS class
	PRated,c,TRP

	Wide Area BS
	(Note)

	Medium Range BS
	≤ 38 dBm +10log([NTXU,xxx])-LTX

	Local Area BS
	≤ 24 dBm +10log([NTXU,xxx])-LTX

	NOTE:
There is no upper limit for the PRated,c,TRP  for the Wide Area Base Station.


Where [NTXU,xxx] is the OTA equivalent of NTXU,counted its definition (including whether it is a variable or fixed in the specification is FFS (FFS also if the term is needed in the final specification)

--------------end of text proposal-------------
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