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1 Introduction
This paper is a resubmission of [1] which was not addressed in RANB5#75 due to time. The need to define a reference power for the AAS BS classification table is still open so this paper expresses our opinion for the Ad-hoc.

There has been a lot of discussion in RAN4 about the UEM requirements and the equivalence to non-AAS systems.  In RAN4#74bis some agreement was made with in [1] a definition of the AAS equivalent transmitter antenna connector (AAS-ETAC) was agreed, and this is to be used to set the UEM requirements on the AAS. In [3] the means of using the definition of AAS_ETAC to set clear requirements on the AAS was captured.
However when discussing equivalence with a non-AAS BS, it should be noted that for example a 4 way MIMO non-AAS BS (as in example 1, [4]) not only have 4*the xx.104 conducted emissions requirements but also 4 times the output power.

The declared output power for the non-AAS system is per TRX (or antenna connector) , and the total output power for the system would be the sum of all the TRX.

It is important that with the AAS if we are using equivalence with non-AAS as a reason to set requirements this should be consistent.

This paper discusses applying the concept of using AAS_ETACs and the capability declarations used for the UEM requirements to fnd the equivalent of the non-AAS PRAT (rated output power) parameter, which is used in a number of requirements in xx.104.
2 Discussion
In a simple case taking example 1 from [4] and showing its non-AAS equivalent.

Capability is defined by; 4 way MIMO (AP1-4),  Single carrier Frequency (F1),  Single band (B1), Single cell (C1).

Transceiver units are spilt into 4 groups of 4, each group has a single MIMO channel (AP1- 4)  and carrier  (F1)

Transceiver units are single carrier and single band.
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4 Non AAS Transceivers


2.1 Power definition in non-AAS (36.104)

The Non-AAS case has 4 transceivers, each transceiver is tested as a standalone entity to the appropriate xx.104, this is the basis for the justification to allow the AAS to have 4*xx.104 emissions in this case.

However the declared output power of the non-AAS system is that of each transceiver unit. This power declaration is used in a number of locations.

In 36.105 §6.2, it states:
Rated output power, PRAT, of the base station is the mean power level per carrier for BS operating in single carrier, multi-carrier, or carrier aggregation configurations that the manufacturer has declared to be available at the antenna connector during the transmitter ON period. 

The rated output power is used in the same section (§6.2) to set the power limit for BS classification:
Table 6.2-1: Base Station rated output power
	BS class
	PRAT

	Wide Area BS
	· (note)


	Medium Range BS
	<  + 38 dBm

	Local Area BS
	<  + 24 dBm

	Home BS
	<  + 20 dBm (for one transmit antenna port)

<  + 17 dBm (for two transmit antenna ports)

<  + 14dBm (for four transmit antenna ports) 

<  + 11dBm (for eight transmit antenna ports)

	NOTE:
There is no upper limit for the rated output power of the Wide Area Base Station.


Furthermore the power accuracy requirements are set on this figure 
6.2.1
Minimum requirement

In normal conditions, the base station maximum output power shall remain within +2 dB and -2 dB of the rated output power declared by the manufacturer.

In extreme conditions, the base station maximum output power shall remain within +2.5 dB and -2.5 dB of the rated output power declared by the manufacturer.

In certain regions, the minimum requirement for normal conditions may apply also for some conditions outside the range of conditions defined as normal.
There are also other requirements in the xx.104 requirement which reference the transceiver output power, in §6.6.3.2C

6.6.3.2C
Minimum requirements for Medium Range BS (Category A and B)

For Medium Range BS, emissions shall not exceed the maximum levels specified in Tables 6.6.3.2C-1 to 6.6.3.2C-6.

Table 6.6.3.2C-1: Medium Range BS operating band unwanted emission limits for 1.4 MHz channel bandwidth, 31 <P (  38 dBm
	Frequency offset of measurement filter ‑3dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	Minimum requirement (Note 1, 2)
	Measurement bandwidth (Note 5)

	0 MHz ( (f < 1.4 MHz
	0.05 MHz ( f_offset < 1.45 MHz
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	100 kHz 

	1.4 MHz ( (f < 2.8 MHz
	1.45 MHz ( f_offset < 2.85 MHz
	P-55dB
	100 kHz 


The P used in the table is not clearly the same PRAT defined in the previous sections, however P is not a defined parameter, however this is likely an oversight in the 104 requirement, and from the context it is PRAT which is the important value here.

2.2 AAS power definition

There are a number of power parameters which are of interest in AAS, based on the same principle as non-AAS these parameters should be per carrier. Non-AAS requirements distinguish carriers in this context by being a different carrier frequency in the same band or a different carrier in a different band. 

Different transmission layers (MIMO/Tx diversity layers) in non-AAS are not clarified as they belong to different transceivers.
The first 2 power definitions for AAS are straight forward; maximum power and power per transceiver unit:


Maximum power – Total power from transceiver unit array / per  carrier / per band / per geographical cell


Transceiver unit maximum power – maximum power per transceiver unit

Neither of these declarations however are equivalent to PRAT in the non AAS specification, for AAS the following is suggested:
PRAT – Maximum Power divided by Number of AAS_ETAC (per carrier)
Where the number of AAS-ETAC is a declared parameter based on the agreed method (FFS see[3])
The 1st two power values are declared as is the number of AAS-ETAC, so PRAT does not require declaration but is the number used for AAS BS classification and as a power reference for any UEM requirements where such is needed.
3 Summary
The equivalence of AAS and non-AAS systems has been discussed with respect to power declarations using the same methodology as when looking at unwanted emissions. 

It has been found that the number of AAS-ETAC which has been defined for use with UEM [1], can also be used along with the maximum power declaration of the AAS to find the AAS equivalent of PRAT.

This PRAT figure can then be used for BS classification and as a reference power for some UEM requirements.
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