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1 Introduction
In RAN4#80bis the it was agreed in the WF [1], that the ACLR requirement would be based on the ratio of 2 powers which were defined as the sum or the powers over the sphere.
It has been agreed that this term shall not be revered to as TRP, and that a new term will be agreed upon [2]. 
2 Discussion

It has been agreed:
The core requirement is decided to be defined as OTA ACLR according to the following definition:
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, where EIRPd is the filtered mean power within the desired signal channel bandwidth.
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, where EIRPe is the filtered mean emission power in the neighboring channel bandwidth.
However as well as the ACLR requirement there are a number of other in band spurious emissions requirements which also need to be translated to OTA requirements.

2.1 In – band emissions requirements

The following in band requirements exist.
2.1.1 ACLR

The agreement made currently is that the ALCR ratio will be according to the definition above. However there also exists an absolute requirement for adjacent channel power, for example from TS 36.104 sub-clause 6.6.2.1

For Category A Wide Area BS, either the ACLR limits in the tables below or the absolute limit of -13dBm/MHz shall apply, whichever is less stringent.

When this is translated to the REL13 AAS requirements the absolute level (in this case -15dBm) is scaled by NTXU, counted and is applied sum of the power from all the TAB connectors.

2.1.2 Spectrum emission mask

This requirement is for UTRA only.

The basic limit is an absolute  mask which  is defined in a number of tables, the correctable is identified by the Output power Pmax,c,cell , this being the sum of the output power for each cell group (for a single cell BS this is the same as the total system power).

This parameter is aslo sometimes used in the calculation of the basic limit absolute power level used in the mask

For example 

	Frequency offset of measurement filter -3 dB point, (f
	Frequency offset of measurement filter centre frequency, f_offset
	basic limit (Note 1, 2)
	Measurement bandwidth

(Note 4)

	7.5 MHz ( (f ( (fmax
	8.0MHz ( f_offset < f_offsetmax 
	Pmax,c,cell – 10*log10(NTXU,countedpercell)   - 56 dB
	1 MHz 


Once the masks have been calculated the basic limit is scalled onvce again by NTXU, counted and is applied sum of the power from all the TAB connectors.

2.1.3 Operating band unwanted emission
This requirement is for MSR and E-UTRA. It is similar in nature to the UTRA Spectrum Emission mask requirement.

A basic limit in the form of an absolute mask is defined in tables, the correctable is identified by the Output power Pmax,c,cell , this being the sum of the output power for each cell group (for a single cell BS this is the same as the total system power).

Once the masks have been calculated the basic limit is scalled once again by NTXU, counted and is applied sum of the power from all the TAB connectors.

2.2 Translating to OTA 

The following parameters are needed to define the in basic limits:

· Pemision – The power of the emission.

· Pmax,c,cell

· NTXU,countedpercell
In addition NTXU, counted is used to find the absolute system limit from the basic limit. The existing definition of NTXU, counted needs to be modified when used for OTA requirements, this is FFS.
Based on the agreement made on ACLR the power of the emission itself should also be based on the total radiated power metric.
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, 
where EIRPx is the filtered mean power within the specified bandwidth.

Following from this as Pmax,c,cell
is used in the emission mask tables as a reference power to find the correct absolute level this should also be defined as  total radiated power in the same way:
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where EIRPmax,c,cell is the filtered mean power within the desired signal channel bandwidth
The same parameter Pmax,c,cell is used as a reference for the emission mask tables, as this currently refers to the total conducted power then the new total radiated power metric seems to be the correct one.

2.3 OTA values

The issue of translating absolute requirements from conducted ones at the transceiver array boundary to radiated ones OTA has not been addressed for transmitter requirements yet. However there has been a similar discussion for the receiver performance and some agreements have been made for minimum EIS requirements  [3].

The current AAS reference architecture is as follows: 
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Figure 1: Radiated and conducted points of reference of AAS BS

Between the conducted reference point and the OTA reference point exists the composite antenna (consisting of the RDN and antenna array).

This functionality has loss and hence the total conducted power at the transceiver array boundary will be more that the total radiated power. This has been acknowledged in the agreements for minimum EIS [3] as follows:

· A minimum EIS for AAS should be calculated according to the following formula:
· Minimum EIS = Conducted reference sensitivity – D + L
· L is a loss factor accounting for antenna losses, cable losses, integration losses etc.
· Conducted ref sens is rel13 value
· D represents the estimated minimum antenna directivity of a non AAS BS within the range of angles of arrival (that is part of the OSDD declaration), calculated using one of the options below.
Translating this to the equivalent for the transmitter (EIS≡EIRP, Conducted Reference sensitivity ≡ Pemisions_conducted)
In the case of emissions from the TX we are considering total radiated power rather than EIRP, so the case is somewhat simpler

Ptotal_radiated = EIRP + D
So

Ptotal_radiated = Pemisions_conducted - L

In this case as loss is positive, the allowable total radiated power would be lower than the total conducted power.

The existing description for loss is probably suitable.

L is a loss factor accounting for antenna losses, cable losses, integration losses etc.
As to the value of L, that is to be discussed, however it seems a sensible approach to use the same value for transmitter and receiver. Whilst it is possible to envisage scenarios where the Tx and the Rx path may have different L values using the same figure has a number of advantages

· Whatever figure used, it will be an approximation based on reasonable implementations

· Most FDD systems use duplexing of Tx and Rx bands so the loss of the RDN and antenna array  would be the same

· TDD systems switch the Tx and Rx paths and once again the loss between Tx and Rx would expected to be the same

· Using the same figure of L for Tx and Rx keeps the process honest:

· Over estimating L, makes Rx requirements easier, but Tx requirements harder.

· Under estimating L makes Rx requirements harder but Tx requirements easier.

IT is therefore proposed to use the same figure fo L for Tx and Rx requirements
3 Summary
Based on the agreements made on ACLR the other in-band emissions requirements have been studied. The following is proposed:

1. The radiated basic limits are scaled by  NTXU, counted in the same way the conducted basic limits are.

2. The radiated definition of  NTXU, counted is FFS
3. Absolute emissions requirement basic limits are based on total radiated power using the same definition used for ALCR
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, 
where EIRPx is the filtered mean power within the specified bandwidth.

4. The absolute wanted power level used in the spectrum emissions mask requirement and the unwanted emissions requirements, Pmax,c,cell , also uses the same total power definition:
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where EIRPmax,c,cell is the filtered mean power within the desired signal channel bandwidth
5. The absolute basic limits are modified by Ptotal_radiated = Pemisions_conducted – L, where L is a loss factor accounting for antenna losses, cable losses, integration losses etc.
6. The value of L should be the same for TX.

7. The exact value of L is FFS.
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