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1 Background 
There has been a long discussion both under the AAS/eAAS and NR work items how to express unwanted emissions limits in a way that is consistent with Rel-13 specifications. For this reason, a “scaling” factor was introduced. This contribution analyses the background of the unwanted emission limits for AAS and makes a proposal for how to handle the “scaling” factor.
2 Discussion 
2.1 Scaling applied in AAS BS specifications
During the AAS and eAAS work items, considerations were given to how unwanted emission limits for AAS can be defined in a way that gives consistency and backwards compatibility with the legacy UTRA and E-UTRA specifications, where limits are defined for up to 4 and 8 antennas respectively. Since it was seen that AAS BW would have more transceiver units and associated TAB connectors, potentially with no upper limit, it was important to ensure that the total unwanted emissions limits were amount equivalent to Rel-13 non-AAS BS.
The way this is done in AAS specifications is described in TR 37.842 [2] as follows:

“The manufacturer declares the minimum supported number of cells (i.e. geographical areas). The minimum number of supported cells (Ncells) relates to the AAS BS setting with the minimum amount of cell splitting. The manufacturer also declares TAB connector TX min cell groups. A TAB connector TX min cell group is a group of TAB connectors that are responsible for transmitting in a cell when the AAS BS setting corresponding to the declared minimum number of cells is active. All TAB connectors for a band should belong to a TAB connector TX min cell groups. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.

The emission limit of an AAS BS is defined as the emission limits specified in 3GPP TS 25.104 [6], 3GPP TS 25.105 [9], 3GPP TS 36.104 [7] and 3GPP TS 37.104 [8] multiplied by NTXU,counted, where NTXU,counted is the scaling factor defined by:


NTXU,counted  = min(number of active transmitter units, 8*Ncells) for E-UTRA and MSR (except UTRA only MSR)

and


NTXU,counted = min(number of active transmitter units,4*Ncells) for UTRA and UTRA only MSR 
The emission limit for each TAB connector TX min cell group is equal to the emission limits of an AAS BS specified above divided by Ncells. The requirements are to meet the emission limits per TAB connector TX min cell group.”

Fundamentally, this means that the emission limits from UTRa nad E-UTRA specifications are scaled with the number of transmitter units, but no more than 8 for E-UTRA (9 dB) and 4 for UTRA (6 dB).
This is presently also reflected in the Draft NR BS specification [1].
2.2 Status of draft text in TS 38.104
In the Draft NR BS specifications TS 38.104, the following “scaling” text is presently introduced:
· 6.6.3.4
Minimum requirement for BS type 1-H (ACLR absolute limit):
“The ACLR absolute limit is specified as the basic limit + 10log10(NTXU,countedpercell). The ACLR limit or the ACLR absolute limit of 1-H type NR BS shall apply, whichever is less stringent”
· 6.6.4.4
Minimum requirements for BS type 1-H (Operating Band Unwanted Emissions):
“The operating band unwanted emissions requirements for an AAS BS are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.4.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).”

· 6.6.5.4
Minimum requirements for BS type 1-H (Tx Spurious Emissions):
[The Tx spurious emissions requirements for an AAS BS are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.5.2, the power summation emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell)]”
NOTE that the complete paragraph is in brackets.

· 7.6.4
Minimum requirement for BS type 1-H (Rx Spurious Emissions):
“The RX spurious emissions requirements for BS type 1-H are that for each applicable minimum requirement specified in table 7.6.2-1 for each TAB connector RX min cell group, the power sum of emissions at respective TAB connectors shall not exceed an limits specified as the minimum requirement + 9 dB”
· 9.7.3.2
Minimum requirement for BS type 1-O (OTA ACLR):
“The OTA ACLR absolute limits are based on emissions scaling, where the emissions limits are defined as: basic limit + 9 dB.”

· 10.7.2
Minimum requirement for BS type 1-O (OTA Rx Spurious):
“The OTA RX spurious emissions requirements for BS type 1-O are that for each applicable minimum requirement specified in table 7.6.2-1, the power sum of emissions at the RIB shall not exceed limits specified as the minimum requirement + 9 dB.”

The first thing to note is that the text is not very well aligned between different requirements, an effort will be needed to fix that. The second thing to note is that from an external perspective, such from a regulator point-of-view, there is little explanation or reason to the factors applied. 
2.3 Status in regulation concerning unwanted emission limits

For systems with multiple transceiver units and/or multiple antennas such as MIMO systems, the regulatory situation has some variations across regions. 

· In the U.S., it has been established that the limits per antenna connector must be tightened for MIMO systems, which means that no scaling is possible. 

· In Europe, “scaling” is in some sense implicit for certain in-band requirements in that a maximum number of antennas is specified. General limits for spurious emissions are defined as “conducted to the antenna port or subsequently radiated by any integral antenna”. The general perception seems to be that AAS in itself should not lead to scaling.
· In other regions, the situation is more unclear.
The overall picture is that for limits set in regulatory bodies it could be seen as presumptuous if 3GPP by itself introduces a “scaling” factor to limits that are set by regional and global regulatory bodies. There is a risk that 3GPP would lose credibility and could in fact end up having less influence over limits set by regulatory bodies.

2.4 Alternative approach to “scaling”

Since “scaling” could be possible to apply in some regions this should still be reflected in the specifications. The application is however regional, so the amount of “scaling” is uncertain and it should be seen as a parameter that could be applied regionally, i.e. a Regional requirement. There is no point in 3GPP second-guessing what regulatory bodies will do in this area.
An approach to align with regulation would be to introduce a “scaling factor” that is given as “X” (or some other variable) for each emission requirement. It is then stated that X is a factor that may be applied regionally and is defined elsewhere.

PROPOSAL: For all unwanted emissions requirement that are based on or derived from regulatory limits, the present “scaling” factor in TS 38.104 is replaced by a factor “X” that is stated as a regional parameter.
The following text example could serve as a template for how the different unwanted emissions requirements are drafted:
“The <…> requirements for an AAS BS are that for each TAB connector TX min cell group and each applicable basic limit in subclause 6.6.X.X, the power summation of emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed the basic limit. In certain regions, a limit being basic limit + X may be applied, where X depends on NTXU,countedpercell.”
3 Proposal
The following is proposed:
PROPOSAL: For all unwanted emissions requirement that are based on or derived from regulatory limits, the present “scaling” factor in TS 38.104 is replaced by a factor “X” that is stated as a regional parameter.
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