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1 Introduction
In RAN4#81 the WF on the BS output power requirement [1] was approved, the following agreements were made:

· EIRP accuracy requirement is included as a core requirement
· Rated TRP should be declared
· The declaration of TRP will be described in the conformance specification
· TRP will need to be referred to in the core specification for the BS class power limit
· TRP accuracy is not included as a core requirement at this stage
· FFS whether validating TRP declaration with measurement can be captured purely in the conformance specification
This paper further discusses the impact of this agreement on the BS power class limit and derives some text to be captured in the TR to capture this.
2 Discussion

2.1 Maximum rated output power

The conducted (rel13) AAS requirement states the following:

Table 6.2.2.1-1: AAS Base Station rated output power limits for BS classes

	AAS BS class
	PRated,c,sys
	PRated,c,TABC

	Wide Area BS
	(Note)
	(Note)

	Medium Range BS
	≤ 38 dBm +10log(NTXU,counted)
	≤ 38dBm

	Local Area BS
	≤ 24 dBm +10log(NTXU,counted)
	≤ 24dBm

	NOTE:
There is no upper limit for the PRated,c,sys or PRated,c,TABC of the Wide Area Base Station.


This requirement ensures that the total conducted output power is limited by the non-AAS output power limit multiplies by the number of transceiver units (capped at 8) ,NTXU,counted. It also ensures that each individual transceiver unit output power is not greater than the non-AAS limit.
There are a number of defined terms used in these limits which need to be readdressed for use with the OTA specification and with the agreed TRP limit.

· PRated,c,sys
· It is not possible to access the output of each transceiver unit – only a total value for the system can be described

· Potentially each polarization could be defined separately
· The TRP is related to PRated,c,sys by the loss in the RDN and the antenna array efficiency so it is not exactly the same term. It will require a new acronym and definition, PRated,c,TRP is suggested and:
· PRated,c,TRP = PRated,c,sys – (RDN loss + Antenna Array efficient loss)

· NTXU,counted
· The existing scaling factor is based on number of active transceiver units – this same definition may be used for the OTA requirement. The definition of active transmitter unit however current contains uses TAB connectors in t=its definition. This will need modifying, or an alternate scaling factor will be required.

In addition, although related the total conducted power is not the same as the total radiated power as they are not defined at the same reference point. Between the 2 reference points are the RDN and antenna array, the loss of these blocks needs to be taken into account in both the definitions and the power levels.
2.1.1 Total rated TRP

This new term PRated,c,TRP is the OTA equivalent of PRated,c,sys in the rel13 AAS specification. PRated,c,sys is defined as follows:

PRated,c,sys
The sum of PRated,c,TABC for all TAB connectors for a single carrier
Where 

PRated,c,TABC
The rated carrier output power per TAB connector
In these definitions is the assumption (or restriction) that the total system power is the sum of all the transceiver units operating at full power, this assumption was deemed reasonable for the REL13 AAS and should also be used in the eAAS.

The advantage of making this assumption is that for TRP requirements it is not necessary to evaluate worst case scenarios with different TRX units operating at different power levels. This complicates the specification greatly and the potential for a system never using its maximum available power is unlikely, hence the restriction is acceptable (this was further analysed for the NR work  [5] with the same conclusion).
However for the rated TRP power as we do not have access to the TAB connectors and hence have no need to defined or declare the power at the TAB connectors the definition of maximum output power needs some modification.
Whilst we do not have access to TAB connectors, we still have an architecture which defines transceiver units, hence it is acceptable to use these in the definition.

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

The scaling factor NTXU,counted is also used for scaling the absolute unwanted and spurious emission limits and has been discussed in [2] and it is likely that the definition will require modification for use in the all OTA requirement. To ensure there is not confusion between the existing scaling factor for the conducted requirements and the future OTA scaling requirement the term NTXU,OTA is used here. The derivation of this term (NTXU,OTA) is not discussed here however it is suggested that as with the existing REL13requirement the same scaling factor is used. 
2.1.3 Loss factor

The RDN and antenna array implementation loss (L) has been discussed in the receiver requirements [3] where it is used in the derivation of a min EIS figure

L is a loss factor accounting for antenna losses, distribution losses, integration losses etc. 

This method to derive a figure for this loss value is further discussed in [4].

In an AAS system with many antenna elements it seems unlikely that there will be a complete set of elements (and associated distribution network) for the TX part and a different set for the receive part. This would double the array size and also impact cost. It also seems likely that the receive path and the transmit path will require similar beam forming gain, or at least want to take advantage of the available beam forming gain of the array of elements.

It seems very unlikely therefore that the loss in the RDN and antenna array would be different for the transmit path than for the receive path, hence the same value could be used.

However as at this point the L in the Rx path has not been agreed it is premature to agree that the Tx path loss is the same. So it is proposed to keep the two defined separately (although ultimately the same value may be assigned to both).
LRX 
loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path
LTX 
loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path

2.1.4 OTA rated output power limits for BS classes

Using the definitions described in the section above the BS output power limits for BS classes would hence be as follows:

Table x.x.x.: 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,OTA)-LTX

	Local Area BS
	≤ 24 dBm +10log(NTXU,OTA)-LTX

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


3 Summary
The impact of agreeing the output power limits for BS classes would be TRP have been investigated and a set of definitions and a modified table for the power limits have been derived.

These definitions and table will be added to the TR. 
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--------------Start of text proposal-------------
3
Definitions, symbols and abbreviations

{Unchanged text omitted}

3.2
Symbols
{Unchanged symbols omitted}

LRX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path
LTX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path

[NTXU,OTA]
The number of active transmitter units , definition FFS
PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.

3.3
Abbreviations

{Unchanged abbreviations omitted}

TRP
Total Radiated Power
{Unchanged text omitted}

5
Radiated transmitter characteristics 
5.1
General
5.2

Base station output power
5.1.1 General
5.1.2 BS class power limits
The base station output power limits in existing requirements are based on the values derived for the non-AAS specifications [ref] 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 [ref] 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.

NTXU,OTA
The number of active transmitter units , definition FFS
The output power limit can therefore be defined as:



PRated,c,TRP ≤ Non-AAS Power limit  – LTX +10log([NTXU,OTA])
Where [NTXU,OTA] is the OTA equivalent of NTXU,counted.

Hence the power limit table is as follows:

Table x.x.x.: 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,OTA])-LTX

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

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


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










































