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Introduction

Ericsson has been assigned as sub-editor for the specification text on UEM. This document comprises a proposal for such text.
The proposal has been developed from a first version sent over the AAS reflector on the 2nd November. Comments on the first version have been received on three occasions from Huawei and also from Nokia and NEC. The current version is revised following feedback during RAN4#77.
Text Proposal
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Definitions, symbols and abbreviations
Delete from the above heading those words which are not applicable.
Clause numbering depends on applicability and should be renumbered accordingly.

3.1
Definitions

For the purposes of the present document, the terms and definitions given in TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in TR 21.905 [1].
Definition format (Normal)

<defined term>: <definition>.

example: text used to clarify abstract rules by applying them literally.

AAS BS receiver: composite receiver function of an AAS BS receiving in an operating band.

AAS BS transmitter: composite transmitter function of an AAS BS transmitting in an operating band

active antenna system base station: BS system which combines an Antenna Array with an Active Transceiver Unit Array and a Radio Distribution Network.
active transmitter unit: A transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more TAB connectors at the transceiver array boundary
basic limit: An emissions limit taken from the non AAS specifications that is converted into a per TAB connector TX cell group AAS emissions limit by scaling.
beam: a beam (of the antenna) is the main lobe of a radiation pattern from an AAS BS

NOTE: For certain AAS antenna array, there may be more than one beam.

beam centre direction: the direction equal to the geometric centre of the -3 dB EIRP contour of the beam.
beam direction pair: data set consisting of  the beam centre direction and the related beam peak direction.

beam peak direction: the direction where the maximum EIRP is supposed to be found.

beam steering: changing the direction of the beam.

Beamwidth: For a beam which has a half-power contour that is essentially elliptical, the half-power beamwidths in the two pattern cuts that respectively contain the major and minor axis of the ellipse.
channel bandwidth: RF bandwidth supporting a single RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell. 

NOTE1:
The Channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements. 

NOTE2:
For UTRA FDD, the Channel bandwidth is the nominal channel spacing specified in TS25.104 [2], For UTRA TDD 1.28 Mcps, the Channel bandwidth is the nominal channel spacing.specified in TS25.105 [3]

NOTE3:
 For E-UTRA, the Channel bandwidths are specified in TS36.104 [4].

Contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
EIRP accuracy direction set: The beam peak directions for which the EIRP accuracy requirement is intended to be met. The beam peak directions are related to a corresponding contiguous range or discrete list of beam centre directions by the beam direction pairs included in the set.
Equivalent Isotropic Radiated Power (EIRP): the equivalent power radiated from an isotropic radiating element producing the same field intensity at the point of observation as the field intensity radiated in the direction of  the  point of observation.
multi-band TAB connector : TAB connector supporting operation in multiple operating bands through common active electronic components(s).

non-AAS BS: BS  conforming to one of  the RF requirement specifications TS25.104 [2], TS25.105 [3], TS36.104 [4] or TS37.104 [5]
non-contiguous spectrum: Spectrum consisting of two or more sub-blocks separated by sub-block gap(s)

OTA sensitivity directions declaration: set of manufacturer declarations comprising one or more EIS values (with related RAT and channel bandwidth), and the directions where it (they) applies.


NOTE:
All the directions apply to all the EIS values in an OSDD.

polarization match: the condition that exists when a plane wave, incident upon an antenna from a given direction, has a polarization that is the same as the receiving polarization of the antenna in that direction.

Radio Distribution Network: a passive network which distributes radio signals generated by the transceiver unit array to the antenna array, and/or distributes the radio signals collected by the antenna array to the transceiver unit array.
NOTE: 
In the case when the active transceiver units are physically integrated with the array elements of the antenna array, the radio distribution network is a one-to-one mapping.
rated beam EIRP: The EIRP that is declared as being achieved in the beam peak direction associated with a particular beam direction pair.

receive period:  the time during which the AAS BS is receiving data subframes or UpPTS on a carrier
receiver target: angles of arrival in which reception is performed.
receiver target redirection range: union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD.
receiver target reference direction: direction inside the receiver target redirection range declared by the manufacturer for conformance testing. For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.

reference beam direction: A declared beam direction pair, including reference beam centre direction and reference beam peak direction where the reference beam peak direction is the direction for the intended maximum EIRP within the EIRP accuracy compliance directions set

sensitivity RoAoA: RoAoA within which the declared EIS(s) of an OSDD is intended to be achieved at any instance of time for a specific AAS BS direction setting.
single band TAB connector :  TAB connector supporting either  operation only in a single operating band, or operation in multiple operating bands without any common active electronic component(s)

TAB connector: transceiver array boundary connector.

TAB connector TX cell group A group of TAB connectors that are responsible for transmitting a cell when the AAS BS setting corresponding to the minimum number of cells is active.
transceiver array boundary:  the conducted interface between the transceiver unit array and the composite antenna

3.2
Symbols

For the purposes of the present document, the following symbols apply:
Symbol format (EW)

<symbol>
<Explanation>
Ncells
The minimum number of cells that can be transmitted by an AAS in a particular band  with any of it’s settings
NTXU, active
The number of active transmitter units.
NTXU,counted
The amount of active transmitter units  that are taken into account for conducted TX power and emissions scaling, as calculated in sub-clause 6.6.1 and the conducted power limit in section 6.6
Ncountedpercell
The amount of active transmitter units  or active receiver units that are taken into account for and emissions scaling per cell, as calculated in sub-clause 6.6.1 for TX and sub-clause 7.6.1 for RX.
3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
Abbreviation format (EW)

<ACRONYM>
<Explanation>

AAS BS
Active Antenna System Base Station

AoA
Angle of Arrival 

BER
Bit Error Rate

EIRP
Equivalent Isotropic Radiated Power

EIS
Equivalent Isotropic Sensitivity

FDD
Frequency Division Duplex

FRC
Fixed Reference Channel

MIMO

Multiple Inputs Multiple Outputs

OSDD
OTA Sensitivity Direction Declaration

OTA
Over The Air

RDN
Radio Distribution Network

RoAoA
Range of Angles of Arrival

TDD
Time Division Duplex

6.6
Unwanted Emissions

6.6.1
General

Unwanted emissions consist of so-called out-of-band emissions and spurious emissions according to ITU definitions [14]. In ITU terminology, out of band emissions are unwanted emissions immediately outside the channel bandwidth resulting from the modulation process and non-linearity in the transmitter but excluding spurious emissions. Spurious emissions are emissions which are caused by unwanted transmitter effects such as harmonics emission, parasitic emission, intermodulation products and frequency conversion products, but exclude out of band emissions. 

For E-UTRA single RAT BS and MSR BS, the out-of-band emissions requirement for the BS transmitter is specified in terms of an Operating band unwanted emissions requirement that defines limits for emissions in each supported downlink operating band plus the frequency ranges 10 MHz above and 10 MHz below each band. Emissions outside of this frequency range are limited by a spurious emissions requirement.

There is in addition a requirement for occupied bandwidth and an ACLR requirement

The manufacturer shall declare the minimum supported number of geographical cells (i.e. geographical areas). The minimum number of supported geographical cells (Ncells) relates to the AAS BS setting with the minimum amount of cell splitting. The manufacturer shall also declare TAB connector TX cell groups (as defined in chapter 3) All TX TAB connectors supporting an operating band shall map to a TAB connector TX cell group. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.
The number of active transmitter units that are considered when calculating the emissions limit (NTXU, counted) for an AAS basestation is calculated as follows:

NTXU, counted = min(NTXU,active , 8*Ncells) for E-UTRA single RAT AAS BS and MSR AAS BS (except UTRA only MSR AAS BS)

and

NTXU, counted = min(NTXU,active,4*Ncells) for UTRA single RAT AAS BS and UTRA only MSR AAS BS
NOTE: NTXU, counted depends on the actual number of active transmitter units and is independent to the declaration of Ncells

The emission limit of a TAB connector TX cell group is in general defined as the applicable Non-AAS BS basic emission limit as specified in [2, 3, 4 or 5]   increased by Ncountedpercell, where Ncountedpercell is calculated as:

Ncountedpercell = NTXU,counted/Ncells
6.6.2
Occupied bandwidth 

6.6.2.1 General

The occupied bandwidth is the width of a frequency band such that, below the lower and above the upper frequency limits, the mean powers emitted are each equal to a specified percentage /2 of the total mean transmitted power. See also ITU-R Recommendation SM.328 [15].

The value of /2 shall be taken as 0.5%.

The occupied bandwidth requirement applies during the transmitter ON period for a single transmitted carrier. The minimum requirement below may be applied regionally. There may also be regional requirements to declare the occupied bandwidth according to the definition in the present clause.

6.6.2.2
Minimum requirement for MSR operation

For MSR, AAS BS the minimum requirement for occupied bandwidth is the same as that stated in TS 37.104 [9], sub-clause 6.6.3

6.6.2.3
Minimum requirement for single RAT UTRA operation

For single RAT UTRA FDD, the AAS BS minimum requirement for occupied bandwidth is the same as that stated in TS 25.104 [6] sub-clause6.6.1

For single RAT UTRA TDD, 1.28Mcps option the AAS BS minimum requirement for occupied bandwidth is the same as that stated in TS 25.105 [7], sub-clause 6.6.1

6.6.2.4
Minimum requirement for single RAT E- UTRA operation

For single RAT E-UTRA, the AAS BS minimum requirement for occupied bandwidth is the same as that stated in TS 36.104 [8], sub-clause 6.6.1


6.6.3
Adjacent Channel Leakage power Ratio 

6.6.3.1 General
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the filtered mean power centred on the assigned channel frequency to the filtered mean power centred on an adjacent channel frequency.
NOTE: Conformance to the AAS ACLR requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The ratio of the sum of the filtered mean power measured on each TAB connector in the TAB connector TX cell group at the assigned channel frequency to the sum of the filtered mean  power measured on each TAB connector in the TAB connector TX cell group  at the adjacent channel frequency shall be greater than or equal to the AAS ACLR limit. This applies for each TAB connector TX cell group.
Or

2. The ratio of the filtered mean power at the TAB connector centred on the assigned channel frequency to the filtered mean power at each TAB connector centred on the adjacent channel frequency shall be greater than or equal to the AAS limit for every TAB connector in the in the TAB connector TX cell group, for each TAB connector TX cell group.
6.6.3.2 Minimum requirement for MSR operation

For MSR operation, the AAS BS minimum requirements are the same as those specified in TS 37.104 [9] sub-clauses 6.6.4.1, 6.6.4.2 and 6.6.4.3.

6.6.3.3 Minimum requirement for single RAT UTRA operation

For single RAT UTRA FDD operation, the AAS BS minimum requirements are the same as those specified in TS 25.104 [6] sub-clauses 6.6.2.2.1 and 6.6.2.2.2.

For single RAT UTRA FDD operation, the AAS BS minimum requirements are the same as those specified in TS 25.105 [7] sub-clause 6.6.2.2.

6.6.3.4
Minimum requirement for single RAT E-UTRA operation

For single RAT E-UTRA operation, the AAS BS minimum requirements are the same as those specified in TS 36.104 [8] sub-clauses 6.6.2.1 and 6.6.2.2.

6.6.4
Spectrum emission mask 

6.6.4.1
General
This requirement is applicable for single RAT UTRA AAS BS operation only.
6.6.4.2
Minimum requirement for MSR operation
There is no spectrum emission mask requirement for an MSR AAS BS.
6.6.4.3
Minimum requirement for single RAT UTRA operation
The basic single RAT UTRA FDD spectrum emission mask  limits are the same as those specified in TS 25.104 [6], sub-clause 6.6.2.1.

The basic single RAT UTRA TDD spectrum emission mask limits are the same as those specified in TS 25.105 [7], sub-clause 6.6.2.1.

The spectrum emission mask requirements for a UTRA single RAT AAS BS are that for each applicable basic limit specified in TS 25.104 [6] or TS 25.105 [7], for each TAB connector TX cell group the power sum of emissions at the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limits + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS BS spectrum emission mask requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span.

Or

2. The spectrum emission mask power at each TAB connector shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX cell group.

6.6.4.4
Minimum requirement for single RAT E- UTRA operation
There is no spectrum emission mask requirement for a single RAT E-UTRA AAS BS.
6.6.5
Operating band unwanted emission

6.6.5.1 General

Unless otherwise stated, for E-UTRA and MSR 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. 

For BS capable of multi-band operation where bands are mapped on single band TAB antenna connectors, the single-band requirements apply to those connectors and the cumulative evaluation of the emission limit in the inter-RF bandwidth gap are not applicable.
The requirements shall apply whatever the type of transmitter considered and for all transmission modes foreseen by the manufacturer's specification
6.6.5.2 
Minimum requirement for MSR operation

The MSR operating band unwanted emission basic limits are the same as those specified in TS 37.104 [9], sub-clauses 6.6.2.1, 6.6.2.2 and 6.6.2.4
The operating band unwanted emission requirements for an MSR AAS BS are that, for each TAB connector TX cell group and each applicable basic limit specified in TS 37.104 [9], the power summation of the emissions at the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS operating band unwanted emission requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span.
Or

2. The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connector in the TAB connector TX cell group.
6.6.5.3
Minimum requirement for single RAT UTRA operation

There is no operating band unwanted emission requirement for a single RAT UTRA FDD or single RAT UTRA TDD AAS BS.
6.6.5.3
Minimum requirement for single RAT E-UTRA operation

The single RAT E-UTRA operating band unwanted emission basic limits are the same as those specified in TS 36.104 [8], sub-clauses 6.6.3.1, 6.6.3.2 and 6.6.3.3

The operating band unwanted emission requirements for an E-UTRA single RAT AAS BS are that for each TAB connector TX cell group and each applicable basic limit specified in TS 36.104 [8], the power sum of the emissions at the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS BS operating band unwanted emission requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span.
Or

2. The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX cell group.
6.6.6
Spurious emission

6.6.6.1  General

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 some operating bands the upper frequency limit is higher than 12.75 GHz. In some exceptional cases, requirements apply also closer than 10 MHz from the downlink operating band; these cases are highlighted in the requirement tables. For operating bands supported by multi-band TAB connectors exclusion bands apply to each supported band. 

The requirements applies for both single band and multiband TAB connectors (except for frequencies at which exclusion bands or other multi-band provisions apply) and  for all transmission modes foreseen by the manufacturer's specification. Unless otherwise stated, all requirements are measured as mean power,
For operation in region 2, where the FCC guidance for MIMO systems in [16] is applicable, Ncountedpercell shall be equal to 1 for the purposes of calculating the spurious emissions limits in sub-clauses 6.6.6.2, 6.6.6.3 or 6.6.6.4. For all other unwanted emissions requirements, Ncountedpercell shall be the value calculated according to section 6.6.1.
6.6.6.2
Minimum requirement for MSR operation

The MSR spurious emission basic limits are the same as those specified in TS 37.104 [9], sub-clauses 6.6.1.1, 6.6.1.2, 6.6.1.3 and 6.6.1.4
The spurious emission requirements for an MSR AAS BS are that for each TAB connector TX cell group and each applicable basic limit specified in TS 37.104 [9], the power summation emissions at the TAB connectors of the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS spurious emission requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span. 
Or

2. The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined sub-clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX cell group.
6.6.6.3
Minimum requirement for single RAT UTRA operation

The single RAT UTRA FDD spurious emission basic limits are the same as those specified in TS 25.104 [6], sub-clauses 6.6.3.1-6.6.3.8.

The single RAT UTRA TDD spurious emission basic limits are the same as those specified in TS 25.105 [7], sub-clauses 6.6.3.1-6.6.3.5.

The spurious emission requirements for a UTRA single RAT AAS BS are that for each TAB connector TX cell group and each applicable basic limit specified in TS 25.104 [8] or TS 25.105 [7], the power sum of the emissions at the TAB connectors associated with the TAB connector TX cell group shall not exceed an AAS limit specified as the basic limit + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span.
Or

2. The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span,  scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX cell group.
6.6.6.4
Minimum requirement for single RAT E- UTRA operation

The single RAT E-UTRA spurious emission basic limits are the same as those specified in TS 36.104 [8], sub-clauses 6.6.4.1-6.6.4.4

The spurious emission requirements for an E-UTRA single RAT AAS BS are that for each applicable basic limit specified in TS 36.104 [8], the total emissions at the TAB connectors shall not exceed an AAS limit specified as the basic limit + 10log10(Ncountedpercell).

NOTE: Conformance to the AAS BS spurious emission requirement can be demonstrated by meeting one or both of the following criteria as determined by the manufacturer:

1. The sum of the emissions power measured on each TAB connector in the TAB connector TX cell group shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span. 
Or

2. The unwanted emissions power at each TAB connector shall be less than or equal to the AAS limit as defined in this sub-clause for the respective frequency span, scaled by -10log10(n), where n is the number of TAB connectors in the TAB connector TX cell group.
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