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Introduction
The general principles on the scaling of the emission limits were agreed in [1] during the RAN4#72 in Dresden. Several contributions on scaling of the emission limits [2 – 11] were submitted during the RAN4#72bis and RAN4#73. The main issue that remains open is the definition of the scaling factor “N” which is used in the WF from RAN4#72[1]. 
In this contribution we discuss the emerged open questions and present possible options that have been proposed. A generalised scaling method is proposed to apply when adopting the emission limits (wanted such as conducted output power and unwanted emissions) from non-AAS BS specifications to the AAS BS specifications. 

Discussion
The way forward in [1] set the basic principles on the need for scaling of emission limits with the following agreements:

1. The total unwanted emissions from an AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS.

2. The minimum requirement shall be in the form of a power sum of the unwanted emissions of all transceivers defined for each AAS transceiver at the transceiver array boundary (TR37.842, sub-clause 4.3). Conformance can be demonstrated at:

a. Each AAS antenna connector at the transceiver array boundary by scaling the non-AAS requirement by -10log10(n), where n is the number of transmitters in the transceivers array in the AAS BS (i.e. number of AAS antenna connectors), or 

b. By adding the emissions power measured on each transceiver. 

3. Scaling of the minimum requirement by a factor N (i.e. +10 log10(N)) compared to the xx.104 per connector requirement is agreed, where the definition of N is FFS. 
The agreed way forward is:

1. Prepare a TP and update the TR to include the agreed upon issues with the definition of N to be decided.

2. Reach agreement on the definition and if required the value or range of N which may vary with the number of transmit antenna ports corresponding to the configured MIMO transmission mode of the AAS BS.

From the agreed way forward and general principles, it is clear the main open issue is how to define the scaling factor N.

As can be seen in the agreed general principles, RAN4 agreed to use the requirements for non-AAS BS as a reference. In non-AAS BS cases, the transmission requirements including emission limits are specified per transmitter antenna connector. Each antenna connector in non-AAS BS corresponds to a single transceiver in the BS. The antenna connectors in non-AAS BS are used for multi-carrier transmission, transmit diversity or MIMO transmission. This is apparent from the following excerpt from current BS specifications for E-UTRA [13]
.

“In case of multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity or MIMO transmission, the requirements apply for each transmitter antenna connector”
There have been several contributions and proposal [2- 11] on the remaining open issues related to the definition and the value of N, and whether the value shall be fixed or variable with the number of transmit antenna connectors corresponding to the configured MIMO transmission mode of the AAS BS. There is general desire to maintain the requirements from the non-AAS BS and adapt them for the AAS BS requirements specifications. 

For the AAS-BS, subsets of the transceivers are grouped where output of a transceiver group is equivalent to the output at an antenna connector in the non-AAS BS. In order to maintain the same requirements as per transceiver for the non-AAS BS, same requirements should be placed for the AAS BS per AAS transceiver group for the same transmission applications, i.e. multi-carrier transmission or MIMO transmission (etc.
).
The transceivers in the AA-BS are configured and grouped according to the supported transmission mode and the applied AAS application. This makes the associated transceiver per group to be variable. The connection of these groups to the antenna array also varies per application and configuration of transmission mode which makes the nature of the antenna connector at the transceiver boundary to be a logical entity. 
Although some contributions in the previous meetings mention MIMO layer or MIMO transmission capabilities in relations to groups of transceivers, none actually defined these groups in a very clear manner. 
On the question related to the definition of the scaling factor N from the WF in [1], there have been three proposals in [9 – 11] on the scaling of the emission limits from the current requirements.  The three different proposals considered only MIMO transmission without considering other types of grouping and suggested the following:
· Fixed scaling according to the lowest grouping by MIMO capability of the AAS BS;  from SEI in [9]

· Scaling based on the maximum number of groups by MIMO capability [10]. It missed to present the scaling due to smaller grouping size than maximum one. However the variable scaling concept was also proposed in [2] by NEC 
· Fixed scaling factor = Min (# of transmitters, 2 or 4); from Ericsson in [11]
Key difference between the proposals above is from the difference in the way to interpret the per antenna connector requirement for non-AAS BS. When per antenna connector in non-AAS BS is interpreted as per transceiver, SEI proposal looks reasonable to meet the agreement that total unwanted emissions from an AAS BS shall be no higher than the total unwanted emissions from a non-AAS BS. 

On the other hand, the proposal in [2] from NEC and [11] from Ericsson interpreted per antenna connector as per MIMO transmission. The difference between NEC and Ericsson is that Ericsson wants a fixed number of groups while NEC proposes a variable with the actual number of groups used with no fixed upper limit.
None of the above proposals can fully maintain same level of emission limits as per the non-AAS BS for all applications of the AAS and their corresponding configuration of the transceivers grouping. The proposal in [2] is the closest to allow variable scaling but this was not accepted since it only presented the grouping for MIMO transmission.
Figure 1 below illustrates an example of grouping transceivers in an AAS BS into 4 transceiver groups for the transmission of signals that would be transmitted over to 2 antenna connectors for MIMO transmission and 2 antenna connectors for multicarrier transmissions in the non-AAS BS. 
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Figure 1 Example of grouping transceivers for generating different transceiver groups

As illustrated in the figure above a number of transceivers in the AAS BS are grouped per transmission channel that would have been transmitted over a single transmit antenna connector in the non-AAS BS. By noting that the emission limit in the non-AAS BS apply for each transmit antenna connector, this means the emission limit imposed on the transmission channel is also imposed on the group of transceivers that is conveying it over to the corresponding antenna array elements. Therefore, the emission limit in the AAS BS should apply for each transceiver group. 
The current draft TR states in section 8 that “unless otherwise stated, the requirements are expressed for a single transceiver”. In this case for transmitter requirements are expressed for a single transceiver, the emission limits per transceiver can be obtained from the total emission limits of all groups in the AAS BS and then divided by the total number of transceivers in the transceivers array of the AAS BS.
The WF in [1] states that the minimum requirement for unwanted emission shall be in the form of a power sum of the unwanted emissions of all transceivers defined for each AAS transceiver at the transceiver array boundary. As follows summarise the method for obtaining the total emission power and the emission power per transceiver from the current specified emission limits for the non-AAS BS which adopted for emission limits per transceiver group.
· The total emission power is obtained from the sum of the emission from all the transceiver groups. This is the emission power per group in dBm +10log(NAAS_TX_groups). The emission power limit per AAS transceiver group is equal to the emission limit specified per antenna connector in the non-AAS BS. NAAS_TX_groups is equal to the total number of transceiver groups configured in the AAS BS.
· The required emission power per AAS transceiver element is then obtained as the total emission power in dBm -10 log (nAAS_transceivers) or simply emission power per antenna connector + 10log(NAAS_TX_groups/ nAAS_transceivers). nAAS_transceivers is defined as the total number of AAS transceivers.
An AAS BS can operate in different modes with different configuration and grouping of the transceivers. For instance, one configuration may use all the transceivers in the transceiver array for forming a single beam with no MIMO and for single carrier transmission. In this case the total number of transceiver groups configured in the AAS BS is equal to 1. In another configuration, the AAS could apply 1 transceiver in the transceiver array for each group for MIMO transmission and/or another transceiver for multi-carrier transmission etc. In this case the total number of transceiver groups in the AAS BS is equal to total number of transceiver sin the transceiver array. 

The emission requirements should therefore be set to correspond to the configured number of transceivers group. The requirements per transceiver can be obtained by scaling down the emission level per group, the requirements as a sum can be obtained by scaling up the emission level per group accordingly. The scaling formulas for the total emission of the AAS BS and for the emission per transceiver are indicated in the bullet point above. 
The scaling factor N in the Way Forward is denoted as NAAS_TX_groups  and is defined as the number of transceiver groups configured in the AAS BS for multi-carrier transmission, MIMO transmission, cell splitting or any other AAS BS application such as UE specific beam forming.
It is noted that the scaling factor NAAS_TX_groups  is equivalent to the number of antenna connector for non-AAS BS where applicable.
The above is used as the basis for the TP below for the TR37.842.
Text Proposal:

Please approve the modifications/additions indicated below into the latest draft of the TR37.842 [14].
{Note unmodified parts are omitted}
--------------Start of text proposal-------------

3.2
Symbols
nAAS_transceivers 
Denotes the total number of transceivers in the AAS transceiver array.

NAAS_TX_groups
Denotes the number of AAS transceivergroups configured in the AAS BS for multi-carrier transmission, MIMO transmission, cell splitting or any another AAS BS application such as UE specific beam forming.
8.1
Transmitter
In the non-AAS BS specification, the emission limit requirements apply for each transmitter antenna connector. The antenna connectors in the non-AAS are used for multi-carrier transmission with one or multiple transmitter antenna connectors, transmit diversity, or MIMO transmission. For regulatory and co-existence purposes, the specified emission limits per transmitter antenna connector for the non-AAS BS shall be maintained for the transmission of the same communication channel that is identified for transmission over a group of transceiver sin the AAS BS.
There are apparent differences between the antenna connector for non-AAS BS and the AAS antenna connector for AAS BS. The AAS BS may have many transceivers which are used for the transmission of a communication channel that otherwise would have been transmitted over a single non-AAS transmitter antenna connector. The communication channel conveyed by each group of transceivers is identified by the transceiver group which corresponds to an antenna connector in a non-AAS BS.
The total emission power obtained from the sum of the emission from all the transceiver groups is simply the emission power per transceiver group in dBm +10log(NAAS_TX_groups). The emission power limit per transceiver group is equal to the emission limit specified per connector in the non-AAS BS. NAAS_TX_groups is defined as the total number of groups configured in the AAS BS.

The emission power per AAS transceiver element is obtained as the Total emission power in dBm -10 log (nAAS_transceivers) or simply emission power per antenna connector + 10log(NAAS_TX_groups / nAAS_transceivers). nAAS_transceivers is defined as the total number of AAS transceivers.
Conformance testing for the emission limits is FFS.

--------------End of text proposal-------------
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� For UTRA BS a similar statement can be found in [12].


� In the offline discussion during RAN4#73, it was suggested that some transceivers may be grouped for cell splitting.
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