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Introduction
The general principle on the scaling of the emission limits were agreed during the RAN4#72 in Dresden. Several contributions on scaling of the emission limits [1 – 7] were submitted during the last meeting RAN4#72bis. The main issue that remains open is the definition of the scaling factor “N” which is used in the WF from RAN4#72[8]. A way forward was drafted in [9] during the last meeting proposing definition of this scaling factor but this was not agreed on the ground that MIMO, MIMO transmission or MIMO transmission layers are defined or used in 3GPP specs. In this contribution we propose again a definition for the scaling factor using terminologies already used in 3GPP specifications. Then 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
There are apparent differences between the antenna connector for legacy non-AAS BS and the AAS antenna connector for AAS BS. This difference emerged since the number of antenna connectors in the legacy BS corresponds to the “number of MIMO transmission streams for UTRA BS and to the number of MIMO transmission layers for E-UTRA BS. On the other hand, in the AAS BS, the number of the AAS antenna connectors does not directly correspond to the “number of transmit antenna ports” for MIMO transmission. It is because the transmitters in the transceivers array maybe divided into groups to generate the required signal array for transmitting multiple streams over the formed beams by the antenna array. 

In order to adopt the emission requirements for the AAS BS from the legacy non-AAS BS, we need to transform and scale the emission values specified at the antenna connector (either per antenna connector or as the sum) in the non-AAS BS to their equivalent values at the AAS antenna connectors (aka transceiver boundary). For this purpose we need to use proper terminology that we can use in the transformation and scaling of the legacy conducted emission requirements which are applicable per transmit antenna port (aka antenna connector) to their equivalent in the AAS-BS.

During the last meeting RAN4#72bis, the proposed definitions for the Scaling factor in [1] and [9] were not accepted on the ground that the terms “MIMO”, “MIMO transmission” or “MIMO transmission layers” are not defined or used in 3GPP specifications. 

In this WI, we are specifying AAS BS requirements and specifications for UTRA and E-UTRA. RAN4 specification documents for UTRA are specified in 25.104[12] and 25.141 [13]. In these specifications MIMO modes is defined and specified for MIMO configuration with two transmit antennas and four transmit antenna (see also section 3.1 in [10] and [11]). In UTRA the term “stream” is used to refer to data transmission over each antenna in MIMO modes. In section 6 of TS 25.141 [13], it is stated that In case of transmit diversity, DB-DC-HSDPA or MIMO transmission, the requirements apply for each transmitter antenna connector. This also appears in TS 25.104 [12] in several locations. It is therefore adequate to define the “number of MIMO transmission streams” to refer to the number of antenna connectors used for MIMO transmission for UTRA BS inline what is currently used in [12] and [13].
The relevant RAN4 specification documents for E-UTRA are TS 36.104 [16] and TS 36.141 [17]. In these specifications it is stated in section 6.1 of TS 36.104 that 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. The same also appears in TS 36.141 [17]. In addition, “number of transmission layers” is used in TS 36.211 [10]. It is therefore adequate to define the “number of MIMO transmission layers” to refer to the number of antenna connectors used for MIMO transmission for E-UTRA BS.
Based on the above we proposed the following definition for the scaling factor for AAS BS emission limits.

The Scaling Factor is denoted NMIMO-TX and is defined as the maximum number of MIMO transmission layers that is capable of supporting for the E-UTRA AAS BS or the maximum number of MIMO transmission streams that is capable of supporting for the UTRA AAS BS. (For a UTRA BS, if common pre-coding is applied, NMIMO-TX is assumed to be 2. For MBMSR, NMIMO-TX is the maximum of the supported number of E-UTRA MIMO layers and supported number of UTRA MIMO streams (or 2 with common pre-coding).
It is noted that the scaling factor NMIMO-TX is equal to the number of antenna connectors for non-AAS BS.
We can express the Total emission limit levels for non-AAS BS as below using limits per antenna connector.

PTotal, non-AAS = PPer_Connector, non-AAS + 10log (NAntenna_connectors) [dB]
In the above formula, P Per_Connector, non-AAS is the current non-AAS power level(s) specified per antenna connector in x.104 and x.141. NAntenna_connectors is equal to the number of antenna connectors corresponding to the number of transmit antenna ports used for MIMO transmission (transmit diversity or MIMO spatial multiplexing) [12,13, 16 and 17].
For the AAS, we can use NMIMO-TX to denote the number of equivalent/virtual antenna connectors in AAS which refers to the number of transceiver groups configured in the AAS for MIMO transmission.  Then, total emission limits of an AAS BS can be expressed as follows.
PTotal, AAS = PPer_Connector, non-AAS + 10log (NMIMO-TX) [dB]
For conformance testing purpose, it is agreed that the power sum can be verified by adding the emissions power measured on each transceiver. At the AAS transceiver boundary, we have total number of transceivers denoted by NAAS_transceivers. The emission limits per transceiver PPer_Transceiver, AAS can be obtained by the following transformation,
PPer_Transceiver, AAS = PPer_Connector, non-AAS + 10log (NMIMO-TX / NAAS_transceivers) [dB]
The above is used as the basis for the TP below for the TR37.842.
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3.2
Symbols
PPer_Connector, non-AAS
non-AAS power level specified per antenna connector in x.104 and x.141
PTotal, non-AAS
total emission limits of a non-AAS BS
PTotal, AAS
total emission limits of an AAS BS
NAntenna_connectors
number of antenna connectors corresponding to the number of transmit antenna ports used for MIMO transmission
NMIMO-TX
number of equivalent antenna connectors in AAS which refers to the number of transceiver groups configured in the AAS for MIMO transmission
NAAS_transceivers
number of transceivers in the AAS BS
8.1
Transmitter

For regulatory and co-existence purposes, the specified emission limits for the non-AAS BS shall be maintained for the AAS BS. There are apparent differences between the antenna connector for non-AAS BS and the AAS antenna connector for AAS BS. The number of antenna connectors in the non-AAS BS corresponds to the number of MIMO transmission streams in case of UTRA BS and the number of MIMO transmission layers in case of E-UTRA. On the other hand, in the AAS BS, the number of the AAS antenna connectors does not directly correspond to the “number of MIMO transmission streams/layers. This is because the transmitters in the transceivers array maybe divided into groups to generate the required signal array for transmitting multiple streams/layers over the beams formed by the antenna array.  

In order to maintain same emission limits from the non-AAS BS specification, a scaling process transformation is applied using a scaling factor. The scaling factor is defined as follows.

The Scaling Factor is denoted by NMIMO-TX and is defined as the maximum number of MIMO transmission layers that is capable of supporting for the AAS E-UTRA BS or the maximum number of MIMO transmission streams that is capable of supporting for the AAS UTRA BS. 

The total emission limit levels for non-AAS BS can then be expressed as below using limits per antenna connector.

PTotal, non-AAS = PPer_Connector, non-AAS + 10log (NAntenna_connectors) [dB]
In the above formula, PPer_Connector, non-AAS is the current non-AAS power level(s) specified per antenna connector in x.104 and x.141. NAntenna_connectors is the number of antenna connector used for MIMO transmission (transmit diversity or MIMO spatial multiplexing).

For the AAS, NMIMO-TX is defined as the number of equivalent antenna connectors in AAS BS which refers to the number of transceiver groups configured in the AAS for MIMO transmission.  The total emission limits of an AAS BS can then be obtained by scaling the total emission limits of the non-AAS as follows.

PTotal, AAS = PPer_Connector, non-AAS + 10log (NMIMO-TX) [dB]
For conformance testing purpose, it is agreed that the power sum can be verified by adding the emissions power measured on each transceiver. At the AAS transceiver boundary, we have total number of transceivers denoted by NAAS_transceivers. The emission limits per transceiver PPer_Transceiver, AAS can be obtained by the following transformation,

PPer_Transceiver, AAS = PPer_Connector, non-AAS + 10log (NMIMO-TX / NAAS_transceivers) [dB]
This scaling method employing NMIMO-TX and NAAS_transceivers can also be applied to wanted emissions such as the power level thresholds for AAS BS classes.
--------------End of text proposal-------------
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