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1 Introduction

During RAN4#74bis the topic of OTA emissions was discussed and a proposal for a new definition of a so-call AAS-ETAC was agreed as a first step towards defining AAS emissions requirements [1]. A Way Forward was also agreed that captured a number of open issues [2]. Companion contributions deal with these issues, which include how to deal with multiple baseband configurations and with multiband requirements [3, 4].
Fundamentally, the AAS solution for conducted emissions requirements is to set a basestation specific scaling factor and then to apply scaled current emissions requirement to all transceivers of the basestation. To facilitate straightforward referencing to the xx.104 specifications, a convenient method for standardizing the AAS emissions requirements may be to define a common section in which the scaling method and it’s applicability to emissions is captured. This approach also easily facilitates application of the scaling approach to other requirements for which it may be applicable; e.g. rated conducted transmit power.
At this stage it is useful to get an insight into how the specification text for AAS emissions scaling may look and to start to collect feedback on the text structure and wording. This document provides some draft specification text to start such a discussion. The contribution in the hope of stimulating discussion at RAN4#75 and it is envisaged that extensive rewording and potentially restructuring is likely to be needed to get to a final agreeable specification text. 
2 Discussion

The section numbering in this section is based on the proposed specification structure in [5]. Obviously, the specification structure is not yet agreed and the numbering is indicative. A general section covering the calculation of the number of AAS-ETAC could be included at the start of the transmitter requirements section. In this way, the section could be referred to from other transmitter requirements sections as needed. The example text provided in this section is likely to be subject to significant iterations of revisions.
6
Transmitter characteristics at the AAS antenna connector

6.1
General

6.1.1 Mapping between MSR and single RAT per connector and AAS requirements
The following procedure is applicable for all AAS emissions requirements [and AAS rated transmit power].
For E-UTRA an AAS-ETAC is defined such that the channel over which a symbol on the AAS-ETAC is conveyed can be inferred from the channel over which another symbol on the same AAS-ETAC is conveyed. 

A basestation configuration in this context refers to a set of configured Transmission Modes that the basestation is able to schedule at any time. A basestation may be able to operate with several configurations, but only one configuration can be operational.
Associated with each transmission mode is a number of transmission layers. Depending on the rank of a transmission, some transmission layers may be used for spatial multiplexing and others for transmit diversity. The product of the number of layers used for spatial multiplexing and the number of layers used for transmit diversity will always be a constant for each transmission mode.

For a given basestation configuration, the number of AAS-ETAC supported is:

Max [(Number of transmission layers for spatial multiplexing) * (Number of transmission layers for transmit diversity) ]

In other words, for a given configuration the number of AAS-ETAC is the maximum number of layers supported by any transmission mode included in the configuration.

The number of AAS-ETAC, NAAS-ETAC applied for the requirement is the [minimum/maximum] number of AAS-ETAC of any configuration that can be used with the set of active transceivers.
Emissions requirements are applicable at all times, but only subject to testing when all transceivers are active. NAAS-ETAC is calculated based on the number of active transceivers.
Some examples of how the emissions requirement can be stated are provided below:

6.6.1
Transmitter spurious emission


The transmitter spurious emission limits apply from 9 kHz to 12.75 GHz, excluding the frequency range from 10 MHz below the lowest frequency of the downlink operating band up to 10 MHz above the highest frequency of the downlink operating band. For BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band. For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the multi-band exclusions and provisions are not applicable.
The requirements shall apply whatever the type of transmitter considered. It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

6.6.1.1
Mandatory Requirements for E-UTRA-SR

For E-UTRA SR AAS BS the minimum requirement for transmitter spurious emission specified in TS 36.104 [2], subclause 6.6.4.1 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
6.6.1.2
Mandatory Requirements for UTRA-SR

For UTRA SR AAS BS the minimum requirement for transmitter spurious emission specified in TS 25.104 [2], subclause 6.6.3.1 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
6.6.1.3
Mandatory Requirements for MSR (SR & MR)

For MSR (SR&MR) AAS BS the minimum requirement for transmitter spurious emission specified in TS 37.104 [2], subclause 6.6.1.1 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
6.6.2


Operating band unwanted emissions


Unless otherwise stated, the Operating band unwanted emission limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower RF bandwidth edge located at FBW RF,low and from the upper RF bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 

The requirements shall apply whatever the type of transmitter considered. It applies for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power (RMS).

For BS capable of multi-band operation where multiple bands are mapped on separate antenna connectors, the single-band requirements apply and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.

6.6.2.1
Mandatory Requirements for E-UTRA-SR

For E-UTRA SR AAS BS the minimum requirement for transmitter spurious emission specified in TS 36.104 [2], subclause 6.6.3 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
6.6.2.2
Mandatory Requirements for UTRA-SR

For UTRA SR AAS BS the minimum requirement for transmitter spurious emission specified in TS 25.104 [2], subclause 6.6.2.1 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
6.6.2.3
Mandatory Requirements for MSR (SR & MR)

For MSR (SR&MR) AAS BS the minimum requirement for transmitter spurious emission specified in TS 37.104 [2], subclause 6.6.2 scaled by 10log(NAAS-ETAC) shall apply to the output of all active transceivers in the array. The requirement is met when either to power sum of the spurious emissions of all of the transceivers is less than the requirement, or the output of each individual transceiver is less than the requirement scaled with 10log(n), where n is the number of active transceivers.
3 Conclusion

The context of the proposed specification text are indicative as they relate to issues that have not yet been resolved. Feedback is welcomed on the proposed structure for capturing the emissions requirements (a common section defining NAAS-ETAC) and for applying the emissions limits (referring to the non AAS specification scaled with NAAS-ETAC).
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