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1 Introduction

In the current meeting there is an expectation that TS37.105 will be ready for approval by RAN. Outstanding issues recorded from RAN4#77 are the decision on EIRP accuracy and clean-up of the specification with regard to language, clarifications and references. Both these issues are addressed in Tdocs for RAN4#78. However, a third important issue has been identified at a late stage of the clean-up work: 
The current formulation the requirements for spectrum emission mask, operating band unwanted emission, and spurious emission, may give the impression that the requirements apply only to particular cell configurations and not generally.
Since this issue requires interpretation of the common intention, it goes beyond of what can reasonably be considered clean-up work, and requires discussion in RAN4. This contribution is a text proposal aiming at solving the problem.
2 Discussion 
To describe the problem, a number of terms quoted from the current text in TS37.105 [1] with the assumption that the clean-up changes as described in [2] are agreed, are presented in annex 1 of this document.
The heart of the matter is the understanding of the terms TAB connector TX cell group and TAB connector RX cell group.
Whilst the quotes listed in annex 1 does not constitute a complete list of occurrences in the text, it is chosen to be representative, and the omitted cases do not add any interpretation help or doubt.

The definition of TAB connector TX cell group comprises a limitation to the minimum number of cells supported by the AAS BS. This can be interpreted in two ways:

1. That the DL unwanted emission requirements are always applied to the same group of TAB connectors regardless of whether the current cell configuration maps to it or not

2. That the DL unwanted emission requirements are only applicable to the configuration of the AAS BS corresponding to the described minimum cell configuration, and that there are no requirements or descriptions of requirements for other configurations.
The text around the requirements are in some occasions suggesting a bias to interpretation 2. E.g. the last sentence in the second paragraph of sub-clause 6.1: “The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration.” suggests that TAB connectors are actually mapped to cells through declarations and thus that each cell configuration can be declared and subject to its own requirements. The text in sub-clause 6.6.1 can be meaningful for this interpretation – especially if it is assumed that the limitation of the TAB connector TX cell group to the minimum number of cells active (conceptually) may be a mistake – a thought strengthened by the fact that the corresponding definition of TAB connector RX cell group does not carry such a limitation.
The same text in sub-clause 6.6.1 can also be interpreted to say that a TAB connector TX cell group is a fixed group for any AAS BS, and that this group is subject to the DL unwanted emission requirements regardless of the actual cell configuration operated at the AAS BS. This interpretation leads to interpretation 1 above.

It can be assumed that the same interpretation is applied to all requirements. This enhances the impact of the ambiguity.
The situation is similar for receiver spurious emission requirements, only that the TAB connector RX cell group is in fact defined without limitation to the minimum number of cells AAS BS configuration, and that the doubt should rise from the different definition for the corresponding TX group.

It has also been identified that the definition of TAB connector TX cell group currently does not define the minimum number of cells supported with transmission on all TAB connectors supporting the operating band. This omission gives a trivial results if taken literally (0 supported cells is always the minimum number if the device may be switched off), but the case with partial switch off may cause interpretation problems. Therefore that aspect can also be attended to while clarifying the text in general.
3 Ambiguity remedy 
Two paths of remedy to this interpretation are envisaged:

1. Assume that interpretation 1 is right, and clarify the text so that the ambiguity goes away.

2. Assume that mapping  to TAB connector TX cell group is related to the currently operated cell configuration, and that the  currently defined cells define the TAB connector TX cell group to which the unwanted emission requirements are intended to apply.
Path 1 comprises clarifying a number of paragraph texts. In particular the definition of TAB connector TX cell group needs to be more detailed. Also the name of the group can be improved to avoid misinterpretation. Both TAB connector TX cell group and TAB connector TX cell group are renamed and redefined so that they always apply and have the same fixed properties for each AAS BS for all configurations supported. The text around the declarations is clarified to strengthen the case that the declared groups are made once per band for each device and that they apply for all modes of operation.
Path 2 comprises clarification in very much the same paragraphs. However, now the TAB connector TX cell group is redefined to resemble the TAB connector RX cell group definition (without limitation to minimum number of cells). As a result, the unwanted emission requirements start applying truly per cell – for every cell configuration. Note that the requirement per cell is not affected by this change. It is still determined by the minimum number of cells (separate declaration) and the number of active transmitters (or receivers), which is also a separately declared figure. However, with a fixed requirement per cell, the requirement per AAS BS will scale with the number of cells operated. It has earlier been concluded that the most testing case is that of the minimum number of cells, and hence, that this scaling may not have much practical impact to the unwanted emission emitted in the field (it also mimics the unwanted emission behavior for non-AAS BS during cell spitting), but if such scaling is deemed unacceptable, it is relatively easy to introduce a requirement that the summed unwanted emission of each type for all the cells may never exceed that of the configuration used to determine the minimum number of cells supported, and the number of active transmitters/receivers.
Huawei view both paths as acceptable. At this point, path 1 appears to comprise less conceptual changes to the TS, while the number of actual changes is deemed to be approximately the same. Therefore is that path followed for the text proposal in section 6.
4 Conclusion
· The current version of TS37.105, even after clean-up, contains ambiguities regarding the unwanted emission that need to be resolved.
· Two paths of remedy are identified.

1. One set of TAB connector groups is defined for each devise, and the unwanted emission requirements are applied to these groups for all supported configurations of the AAS BS.

2. A set of requirements to apply per cell is based on the set of TAB connector groups representing the minimum number of cells supported by the AAS BS. A set of cap requirements applied to the sum of emissions from all groups may be introduced in addition, to cap the scaling of unwanted emission from the AAS BS with the number of cells operated (resulting from the definition of the requirements).
· A TP, based on the TS clean-up [2] being accepted, following path 1 is presented.
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6 Text proposal
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].

AAS BS receiver: composite receiver function of an AAS BS receiving 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
band category: a group of operating bands for which the same MSR scenarios apply
base Station RF bandwidth: the bandwidth in which a base station transmits and/or receives single or multiple carrier(s) and/or RATs simultaneously within a supported operating band

NOTE:
In single carrier operation, the base station RF bandwidth is equal to the channel bandwidth.
base station RF bandwidth edge: the frequency of one of the edges of the base station RF bandwidth

basic limit: an emissions limit taken from the non AAS specifications that is converted into a per TAB connector TX min cell group AAS emissions limit or TAB connector RX min cell group AAS emissions limit by scaling.

beam: 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.

beamwidth: the angles describing the major and minor axes of an ellipsoid closest fit to an essentially elliptic half-power contour of a beam.
carrier: the modulated waveform conveying the physical channels
carrier aggregation: aggregation of two or more E-UTRA component carriers in order to support wider transmission bandwidths 

channel bandwidth: RF bandwidth supporting a single RF carrier with the transmission bandwidth configured in the uplink or downlink of a cell

NOTE 1:
The channel bandwidth is measured in MHz and is used as a reference for transmitter and receiver RF requirements. 

NOTE 2:
For UTRA FDD, the channel bandwidth is the nominal channel spacing specified in TS 25.104 [2], For UTRA TDD 1.28 Mcps, the channel bandwidth is the nominal channel spacing specified in TS 25.105 [3]

NOTE 3:
 For E-UTRA, the channel bandwidths are specified in TS 36.104 [4].
code domain power: the part of the mean power which correlates with a particular (OVSF) code channel in a UTRA signal

NOTE:
The sum of all powers in the code domain equals the mean power in a bandwidth of (1+) times the chip rate of the radio access mode.

contiguous spectrum: spectrum consisting of a contiguous block of spectrum with no sub-block gap(s)
downlink operating band: the part of the (FDD) operating band designated for downlink

EIRP accuracy directions 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: the equivalent power radiated from an isotropic directivity device producing the same field intensity at a point of observation as the field intensity radiated in the direction of the same point of observation by the discussed device.

NOTE:
Isotropic directivity is equal in all directions (0 dBi).

equivalent isotropic sensitivity: the sensitivity for an isotropic directivity device equivalent to the sensitivity of the discussed device exposed to an incoming wave from a defined AoA.

NOTE 1:
The sensitivity is the minimum received power level at which a RAT specific requirement is met.

NOTE 2:
 Isotropic directivity is equal in all directions (0 dBi).
inter RF bandwidth gap: the frequency gap between two consecutive base station RF bandwidths that are placed within two supported operating bands.

maximum carrier output power per TAB connector: the mean power level measured on a particular carrier at the array boundary antenna connectors, during the transmitter ON period in a specified reference condition
maximum throughput: the maximum achievable throughput for a reference measurement channel. 

MSR operation: operation of AAS BS declared to be MSR in the operating band.

multi-band requirements:  requirements applying per one single operating band with exclusion bands or other multi-band provisions as defined for each requirement.

multi-band TAB connector: TAB connector supporting operation in multiple operating bands through common active electronic components(s).

NOTE:
For common RX and TX TAB connectors, the definition applies where common active electronic components are in both the receive path and in the transmit path. Combinations with active shared components in only RX or TX are TBD.

non-AAS BS: BS  conforming to one of  the RF requirement specifications TS 25.104 [2], TS 25.105 [3], TS 36.104 [4] or TS 37.104 [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.

output power at a TAB connector: the mean power delivered to a load with resistance equal to the nominal load impedance of the TAB connector.
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 bandwidth: frequency difference between the upper edge of the highest used carrier and the lower edge of the lowest used carrier.
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.

rated carrier output power per TAB connector: the mean power level associated with a particular carrier the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition

rated total output power per TAB connector: the mean power level associated with a particular operating band the manufacturer has declared to be available at the TAB connector, during the transmitter ON period in a specified reference condition
receive period:  the time during which the AAS BS is receiving data sub-frames or UpPTS on a (TDD) 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 requirements: requirements applying per one single operating band without exclusion bands or other multi-band provisions.

single band TAB connector:  TAB connector supporting operation either in a single operating band only, or in multiple operating bands but without any common active electronic component(s)

single RAT E-UTRA operation: operation of AAS BS declared to be Single RAT E-UTRA in the operating band.

single RAT UTRA operation: operation of AAS BS declared to be Single RAT UTRA in the operating band.

sub-block: one contiguous allocated block of spectrum for use by the same Base Station. 

NOTE:
There may be multiple instances of sub-blocks within an RF bandwidth.

sub-block gap: a frequency gap between two consecutive sub-blocks within an RF bandwidth, where the RF requirements in the gap are based on co-existence for un-coordinated operation.

TAB connector: transceiver array boundary connector.

TAB connector RX min cell group: an operating band specific declared group of TAB connectors to which requirements are applied. The group corresponds to the group of TAB connectors which are responsible for receiving a cell when the AAS BS setting corresponding to the minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.

TAB connector TX min cell group: an operating band specific declared group of TAB connectors to which requirements are applied. The group corresponds to the group of TAB connectors which are responsible for transmitting a cell when the AAS BS setting corresponding to the minimum number of cells with transmission on all TAB connectors supporting an operating band, but its existence is not limited to that condition.

================================== next changed section ====================================
3.2
Symbols

For the purposes of the present document, the following symbols apply:

Ncells
The minimum number of cells that can be transmitted by an AAS BS in a particular band with transmission on all TAB connectors supporting the operating band
======================== next changed section ============================================

4.9
Requirements for AAS BS capable of operation in multiple operating bands

For AAS BS capable of operation in multiple operating bands, the RF requirements in clause 6, 7, 9, and 10 apply separately to each supported operating band unless otherwise stated.

An AAS BS may be capable of supporting operation in multiple operating bands with one of the following implementations of TAB connectors in the transceiver array boundary:

· All TAB connectors are single band TAB connectors.

· Different sets of single band TAB connectors support different operating bands, but each TAB connector supports only operation in one single operating band. 
· Sets of single band TAB connectors support operation in multiple operating bands with some single band TAB connectors supporting more than one operating band.

· All TAB connectors are multiband TAB connectors.

· A combination of single band sets and multi-band sets of TAB connectors provides support of the of the AAS BS capability of operation in multiple operating bands.

Unless otherwise stated all requirements specified for an operating band apply only to the set of TAB connectors supporting that operating band.

In certain requirements it is explicitly stated that specific additions or exclusions to the requirement apply at multi-band TAB connectors as detailed in the requirement sub-clause.

In the case of an operating band being supported only by single band TAB connectors in a TAB connector TX min cell group or a TAB connector RX min cell group, single band requirements apply to that set of TAB connectors. 

NOTE:
Each supported operating band needs to be operated separately during conformance testing on single band TAB connectors.

In the case of an operating band being supported only by multi-band TAB connectors supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group, multi-band requirements apply to that set of TAB connectors.
The case of an operating band being supported by both multi-band TAB connectors and single band TAB connectors in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.

The case of an operating band being supported by multi-band TAB connectors which are not all supporting the same operating band combination in a TAB connector TX min cell group or a TAB connector RX min cell group is FFS and is not covered by the present release of this specification.

For multi-band TAB connectors supporting the bands for TDD, the RF requirements in the present specification assume no simultaneous uplink and downlink occur between the bands.

The RF requirements for multi-band TAB connectors supporting bands for both FDD and TDD are FFS and are not covered by the present release of this specification.

=================================== next changed section ========================================

6.1
General

Unless otherwise stated, the transmitter characteristics are specified with a full complement of transceiver units for the configuration in normal operating conditions.
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 supported with transmission on all TAB connectors supporting the operating band. The manufacturer shall also declare TAB connector TX min cell groups (as defined in clause 3) Every TAB connector supporting transmission in an operating band shall map to one TAB connector TX min cell group supporting the same band The mapping of TAB connectors to cells is implementation dependent.

The number of active transmitter units that are considered when calculating the emissions limit (NTXU, counted) for an AAS BS is calculated as follows:

========================================= next changed section ==============================
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. For UTRA single RAT AAS BS, the out of band emission requirement for BS transmitter is specified in terms of Spectrum emission mask
The unwanted emission level limit of a TAB connector TX min cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable Non-AAS BS per transmitter requirement specified in [2], [3], [4] or [5], and its scaling by NTXU,countedpercell . The basic limits and corresponding scaling are defined in each relevant sub-clause. The unwanted emission requirements are applied per the TAB connector TX min cell groups for all the configurations supported by the AAS BS.
There are in addition a requirement for occupied bandwidth and an ACLR requirement.
========================================= next changed section =============================
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 min 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 min 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 min 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 TAB connector TX min cell group, for each TAB connector TX min cell group.

================================ next changed section ==================================

6.6.4.3
Minimum requirement for single RAT UTRA operation

The single RAT UTRA FDD spectrum emission mask basic limits are the same as those specified in TS 25.104 [6], sub-clause 6.6.2.1.

The single RAT UTRA TDD spectrum emission mask basic 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 as specified in TS 25.104 [6] or TS 25.105 [7], and for each TAB connector TX min cell group the power sum of emissions at the TAB connectors of the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limits + 10log10(NTXU,countedpercell).

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 min 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 min cell group.
====================================== next changed section ====================================

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 min cell group and each applicable basic limit as specified in TS 37.104 [9], the power summation of the 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:
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 min 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 min cell group.
========================================= next changed section =================================
6.6.5.4
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 min cell group and each applicable basic limit as specified in TS 36.104 [8], the power sum of the 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:
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 min 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 min cell group.

===================================== next changed section ====================================

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 min cell group and each applicable basic limit as specified in TS 37.104 [9], 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:
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 min 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 min 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 min cell group and each applicable basic limit as 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 min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

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 min 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 min 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 TAB connector TX min cell group and each applicable basic limit as specified in TS 36.104 [8], the total emissions at the TAB connectors associated with the TAB connector TX min cell group shall not exceed an AAS limit specified as the basic limit + 10log10(NTXU,countedpercell).

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 min 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 min cell group.

========================= next changed section ===========================================
7.1
General

Unless otherwise stated, the receiver characteristics are specified at the AAS BS TAB connector with full complement of transceivers for the configuration in normal operating condition. For FDD operation the requirements in clause 7 shall be met with the transmitter unit(s) on.

NOTE 1:
In normal operating condition the BS in FDD operation is configured to transmit and receive at the same time.

NOTE 2:
In normal operating condition the BS in TDD operation is configured to TX OFF power during receive period.

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 minimum amount of cell splitting. The manufacturer shall also declare TAB connector RX min cell groups for this minimum number of cells configuration. Every TAB connector supporting reception in an operating band shall map to one TAB connector RX min cell group supporting the same band. The mapping of TAB connectors to cells is implementation dependent. 

The number of active receiver units that are considered when calculating the emission limit (NRXU,counted) for an AAS base station is calculated as follows:

============================ next changed section ===========================================
7.6.1
General

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the TAB connector. The requirements apply to all AAS BS with separate RX and TX TAB connectors. 

NOTE 1:
In this case for FDD AAS BS the test shall be performed when both TX and RX are on, with the TX TAB connector terminated. 

For a TAB connector supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period. For a TAB connector supporting both RX and TX in FDD, the receiver spurious requirements are superseded by the TX spurious requirements in sub-clause 6.6.6.
Operating bands supported by multi-band TAB connectors are exclusion bands for receiver spurious emissions at the receive-only multi-band TAB connectors supporting the respective bands.
The unwanted emission level limit of a TAB connector RX cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable Non-AAS BS per transmitter requirement specified in [2], [3], [4] or [5], and its scaling by NRXU,countedpercell . The basic limits and corresponding scaling are defined in each relevant sub-clause. The receiver spurious emission requirements are applied per the TAB connector RX min cell groups for all the configurations supported by the AAS BS.
7.6.2
Minimum requirement for MSR operation

7.6.2.1
General minimum requirement

The general MSR RX spurious emission basic limits are provided in Table 7.6.2.1-1:
Table 7.6.2.1-1: General spurious emissions basic limits
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For multi-band TAB connectors, the exclusion applies for all supported operating bands for those connectors. 


The RX spurious emissions requirements for an MSR AAS BS are that for each applicable basic limit specified in Table 7.6.2.1-1 for each TAB connector RX min cell group, the power sum of emissions at the TAB connectors of the TAB connector RX min cell group shall not exceed an AAS limit specified as the basic limits + 10log10(NRXU,countedpercell).

In addition to the basic limits in Table 7.6.2.1-1, Additional spurious emissions requirements in TS37.104 [9], sub-clause 6.6.1.3 form basic limits for additional receiver spurious emission requirements. 

In case of FDD BS (for BC1 and BC2), the levels specified for Protection of the BS receivers of own or different BS in TS37.104 [9], sub-clause 6.6.1.2 form basic levels for additional receiver spurious emission requirements. 
In addition, the requirements for co-location with other base stations specified in TS37.104 [9], sub-clause 6.6.1.4 may also form basic levels for co-location spurious emission requirements. 
NOTE:
Conformance  to the AAS BS receiver spurious emissions 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 RX min cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

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

7.6.3
Minimum requirement for single RAT UTRA operation

The single RAT UTRA FDD wide area, medium range area and local area RX spurious emissions basic limits are the same as those specified in TS 25.104 [6], sub-clause 7.7.1.

The single RAT UTRA TDD wide area and local area RX spurious emissions basic limits are the same as those specified in TS 25.105 [7], sub-clause 7.7.1.2.
The RX spurious emissions requirements for a single RAT UTRA AAS BS are that for each applicable basic limit as specified in TS 25.104 [6] or 25.105[7], for each TAB connector RX min cell group, the power sum of emissions at the TAB connectors of the TAB connector RX min cell group shall not exceed an AAS limit specified as the basic limits + 10log10(NRXU,countedpercell).

NOTE:
Conformance to the AAS BS receiver spurious emissions 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 RX min cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

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

7.6.4
Minimum requirement for single RAT E-UTRA operation

The single RAT E-UTRA wide area, medium range area and local area RX spurious emissions basic limits are the same as those specified in TS 36.104 [8], sub-clause 7.7.1.

The RX spurious emissions requirements for a single RAT E-UTRA AAS BS are that for each applicable basic limit specified in TS 36.104 [8] for each TAB connector RX min cell group, the power sum of emissions at the TAB connectors of the TAB connector RX min cell group shall not exceed an AAS limit specified as the basic limits + 10log10(NRXU,countedpercell).

NOTE:
Conformance to the AAS BS receiver spurious emissions 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 RX min cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

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

7 Annex 1 – text excerpts from the current TS 37.105 text (after clean-up)
From definitions:

TAB connector RX cell group: a group of receiver TAB connectors that are responsible for reception in a particular cell.

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.
================================= text omitted =========================================

From symbols:

Ncells
The minimum number of cells that can be transmitted by an AAS BS in a particular band with any of its settings

NRXU,active
The number of active receiver units. The same as the [number of receiver diversity branches] to which compliance is declared for chapter 8 performance requirements.

NRXU,counted
The amount of active receiver units that are taken into account for unwanted emission scaling, as calculated in sub-clause 7.1.

NRXU,countedpercell
The amount of active receiver units that are taken into account for unwanted emissions scaling per cell, as calculated in sub-clause 7.6. The number is defined in sub-clause 7.1.
NTXU, active
The number of active transmitter units.

NTXU,counted
The amount of active transmitter units , as calculated in sub-clause 6.1, that are taken into account for conducted TX power limit in sub-clause 6.2, and for unwanted emissions scaling.
NTXU,countedpercell
The amount of active transmitter units  that are taken into account for emissions scaling per cell, as calculated in sub-clause 6.6. The number is defined in sub-clause 6.1.
================================== text omitted =====================================

From subclause 6.1:

Unless otherwise stated, the transmitter characteristics are specified with a full complement of transceiver units for the configuration in normal operating conditions.
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 clause 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 BS 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
Further;
NTXU,countedpercell = NTXU,counted/Ncells
NTXU,countedpercell is used for scaling the basic limits as described in sub-clause 6.6.
NOTE: NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells

================================ text omitted =======================================

From sub-clause 6.6.1:

The unwanted emission level limit of a TAB connector TX cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable Non-AAS BS per transmitter requirement specified in [2], [3], [4] or [5], and its scaling by NTXU,countedpercell . The basic limits and corresponding scaling are defined in each relevant sub-clause.
There are in addition a requirement for occupied bandwidth and an ACLR requirement.
=================================== text omitted ========================================

From sub-clause 6.6.4.3:

The single RAT UTRA FDD spectrum emission mask basic  limits are the same as those specified in TS 25.104 [6], sub-clause 6.6.2.1.

The single RAT UTRA TDD spectrum emission mask basic 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 as specified in TS 25.104 [6] or TS 25.105 [7], and 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(NTXU,countedpercell).

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.

================================== text omitted ==============================================

From sub-clause 6.6.5.2:

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 as 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(NTXU,countedpercell).

========================================= text omitted ===================================

From sub-clause 6.6.6.2:

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 as 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(NTXU,countedpercell).

============================================ text omitted ===================================

From sub-clause 7.1:
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 minimum amount of cell splitting. The manufacturer shall also declare TAB connector RX cell groups for this minimum number of cells configuration. All receiver TAB connectors supporting an operating band shall map to a TAB connector RX cell group. The mapping of TAB connectors to cells is implementation dependent and is subject to manufacturer declaration. 

The number of active receiver units that are considered when calculating the emission limit (NRXU,counted) for an AAS base station is calculated as follows:

NRXU,counted = min(NRXU,active, 8 ·Ncells) for E-UTRA single RAT AAS BS and MSR AAS BS (excluding UTRA only MSR AAS BS).

And

NRXU,counted = min(NRXU, active, 4 ·Ncells) for UTRA single RAT AAS BS and UTRA only MSR AAS BS.

Further;

NRXU,countedpercell = NRXU,counted/Ncells
NRXU,countedpercell is used for scaling the basic limits as described in sub-clause 7.6.

NOTE 2:
NRXU,active is the number of actually active receiver units and is independent to the declaration of Ncells.

====================================== text omitted ==================================
From sub-clause 7.6.1

The receiver spurious emissions power is the power of emissions generated or amplified in a receiver unit that appear at the TAB connector. The requirements apply to all AAS BS with separate RX and TX TAB connectors. 

NOTE 1:
In this case for FDD AAS BS the test shall be performed when both TX and RX are on, with the TX TAB connector terminated. 

For a TAB connector supporting both RX and TX in TDD, the requirements apply during the transmitter OFF period. For a TAB connector supporting both RX and TX in FDD, the receiver spurious requirements are superseded by the TX spurious requirements in sub-clause 6.6.6.
Operating bands supported by multi-band TAB connectors are exclusion bands for receiver spurious emissions at the receive-only multi-band TAB connectors supporting the respective bands.
The unwanted emission level limit of a TAB connector RX cell group is in general defined by the unwanted emission basic limit which is the same as the corresponding applicable Non-AAS BS per transmitter requirement specified in [2], [3], [4] or [5], and its scaling by NRXU,countedpercell . The basic limits and corresponding scaling are defined in each relevant sub-clause.

=================================== text omitted =====================================

From sub-clause 7.6.2.1:

7.6.2.1
General minimum requirement

The general MSR RX spurious emission basic limits are provided in Table 7.6.2.1-1:
Table 7.6.2.1-1: General spurious emissions basic limits
	Frequency range
	Maximum level
	Measurement Bandwidth
	Note

	30MHz ‑ 1 GHz
	-57 dBm
	100 kHz 
	

	1 GHz – 12.75 GHz
	-47 dBm
	1 MHz
	

	12.75 GHz - 5th harmonic of the upper frequency edge of the UL operating band in GHz
	-47 dBm
	1 MHz
	Applies only for Bands 22, 42 and 43.

	NOTE:
The frequency range from FBW RF,DL,low -10 MHz to FBW RF,,DLhigh + 10 MHz may be excluded from the requirement. For multi-band TAB connectors, the exclusion applies for all supported operating bands for those connectors. 


The RX spurious emissions requirements for an MSR AAS BS are that for each applicable basic limit specified in Table 7.6.2.1-1 for each TAB connector RX cell group, the power sum of emissions at the TAB connectors of the TAB connector RX cell group shall not exceed an AAS limit specified as the basic limits + 10log10(NRXU,countedpercell).

In addition to the basic limits in Table 7.6.2.1-1, Additional spurious emissions requirements in TS37.104 [9], sub-clause 6.6.1.3 form basic limits for additional receiver spurious emission requirements. 

In case of FDD BS (for BC1 and BC2), the levels specified for Protection of the BS receivers of own or different BS in TS37.104 [9], sub-clause 6.6.1.2 form basic levels for additional receiver spurious emission requirements. 
In addition, the requirements for co-location with other base stations specified in TS37.104 [9], sub-clause 6.6.1.4 may also form basic levels for co-location spurious emission requirements. 
NOTE:
Conformance  to the AAS BS receiver spurious emissions 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 RX cell group shall be less than or equal to the AAS limit as defined above for the respective frequency span.

Or

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








































































































































































































































































































































































































































