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Introduction
In this contribution we provide TP to TR 37.843 v 0.4.0 [1] on fixed scaling factor and Tx/Rx losses for the OTA unwanted emissions requirements.
Discussion 
In this contribution we provide TP to TR 37.843 v 0.4.0 [1] on fixed scaling factor and Tx/Rx losses for the OTA unwanted emissions requirements.
For the OTA unwanted emissions requirements, the following elements were considered: 
· Addition of the basic limit definition as its used for the descriptions of the unwanted emissions requirements for hybrid AAS BS
· Update of the Tx/Rx losses to consider in-band and spur ranges
· Introduction of the fixed scaling factor (FSF) definition for the TR purposes and its implementation across the OTA unwanted emission requirements
· Derivation of the emission limits with the consideration of the fixed scaling and emission losses, both for UTRA and E-UTRA related unwanted emissions
· Shifting of the TRP sampling aspects to the conformance subclauses, as related to measurements
· Update to the Rx spur section
Conclusion
Proposal 1: it is proposed to approve the attached TP to the TR 37.843 v0.4.0 [1] on fixed scaling factor and Tx/Rx losses for the OTA unwanted emissions requirements. 
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TP to the TR 37.843
In this section, the TP to the TR 37.843 v0.4.0 [1] is proposed for approval.
------------------------------ Modified section ------------------------------
[bookmark: _Toc483559242]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].
NOTE:	Multi-word definitions are treated as linguistic expressions and printed in italic font throughout this requirement specification. Linguistic expressions may not be split and are printed in their entirety.

active antenna system base station: BS system which combines an antenna array with an transceiver unit array. An AAS BS may include a radio distribution network
array element: subdivision of a passive antenna array, consisting of a single radiating element or a group of radiating elements, with a fixed radiation pattern
antenna array: group of radiating elements characterized by the geometry and the properties of the array elements
antenna gain: ratio of the radiation intensity, in a given direction, to the radiation intensity that would be obtained if the power accepted by the antenna were radiated isotropically
NOTE:	If the direction is not specified, the direction of maximum radiation intensity is implied.
array factor: radiation pattern of an array antenna when each array element is considered to radiate isotropically
NOTE:	When the radiation pattern of individual array elements are identical, and the array elements are congruent under translation, then the product of the array factor and the array element radiation pattern gives the radiation pattern of the entire array.
angle of arrival: is the direction of propagation of electromagnetic wave incident on an AAS BS antenna array
basic limit: emissions limit taken from the conducted requirements of the non-AAS BS specifications used for the unwanted emissions scaling purposes for the hybrid AAS BS
NOTE:	For OTA AAS BS, the radiated unwanted emissions requirements are derived based on the fixed scaling factor (FSF) and no emission scaling is applied.
beam: beam (of the antenna) is the main lobe of the radiation pattern of an antenna array
------------------------------ Unchanged sections omitted------------------------------
[bookmark: _Toc483559243]3.2	Symbols
For the purposes of the present document, the following symbols apply:
	The composite antenna array pattern in dB
	The array element pattern in dB
BeW 	The Beam width in  
BeWϕ	The Beam width in ϕ
BeWθ 	The beamwidth equivalent to the range of OTA REFSENS RoAoA in the θ-axis in degrees.
BeWφ	The beamwidth equivalent to the range of OTA REFSENS RoAoA in the φ-axis in degrees.
Ci	Weighting coefficient
EFF		Far field pattern
Emeas	Measured near field
EVM	Error Vector Magnitude
Fbasis	Basis functions (near field to far field transformation)
LRX 		loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path inside the operating band
LTX 		loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path inside the operating band
Ncells	The declared number corresponding to the minimum number of cells that can be transmitted by an AAS BS in a particular operating band.
[NTXU,xxx]	The number of active transmitter units , definition FFS
PRated,c,TRP	The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier
	The array factor
	The azimuth angle (defined between -180° and 180°)
	Elevation angle of the signal direction (defined between -90° and 90°, 0° represents the direction perpendicular to the antenna array)
σ 	Standard uncertainty
	The signal correlation coefficient
	The angle in the reference coordinate system between the x-axis and the projection of the radiation vector onto the x/y plane defined between -180° and 180°
	The angle in the reference coordinate system between the projection of the x/y plane and the radiation vector defined between -90° and 90°. 0° represents the direction perpendicular to the y/z plane. The angle is aligned with the down-tilt angle
[bookmark: _Toc483559244]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].
AA	Antenna Array
AAS BS	Active Antenna System Base Station
ACIR	Adjacent Channel Interference Ratio
ACLR	Adjacent Channel Leakage Ratio
ACS	Adjacent Channel Selectivity
AoA	Angle of Arrival 
BC	Band Category
BS 	Band Category
CA	Carrier Aggregation
CACLR	Cumulative ACLR
CATR	Compact Antenna Test Range
CS	Capability Set
DTT	Digital terrestrial television
DUT	Device Under Test
EIRP	Equivalent Isotropic Radiated Power
EIS	Equivalent Isotropic Sensitivity
EMC	Electromagnetic compatibility
EMC RE	EMC Radiated Emissions
ERP	Effective Radiated Power 
EUT	Equipment Under Test
FF	Far Field
FOM	Figure of Merit
FSF	Fixed Scaling Factor
IL	Insertion Loss
ISD	Inter-Site Distance
LA	Local Area
LPDA	Log-Periodic Dipole Array
MCL	Minimum Coupling Loss 
MR	Medium Range
NF	Near Field
OBUE	Operating Band Unwanted Emissions
OSDD	OTA Sensitivity Direction Declaration
OTA	Over-the-Air
QZ	Quiet Zone
RDN	Radio Distribution Network
RE	Radiating Element
RF RSE 		RF Radiated Spurious Emissions
RMC		Reference measurement channel
RoAoA	Range of Angles of Arrival
RSS	Root Square Sum
RXU	Receiver Unit
SEM	Spectrum Emission Mask
SGH	Standard Gain Horn
TAB	Transceiver Array Boundary
TAE	Time Alignment Error
TRP	Total Radiated Power
TRXU	Transceiver Unit
TRXUA	Transceiver Unit Array
TXU	Transmitter Unit
VSWR	Voltage Standing Wave Ratio
WA	Wide Area

------------------------------ Next modified section ------------------------------
[bookmark: _Toc483559249]4.4	General AAS BS RF architecture
An AAS BS may have 2 different types of RF interface at which the RF and performance requirements are defined:
· Conducted RF interface at the transceiver array boundary and a radiated interface in the far field for a hybrid AAS BS.
· Radiated interface only for an OTA AAS BS.
For both types of AAS BS the radio architecture is represented by three main functional blocks, the transceiver unit array (TRXUA), the radio distribution network (RDN), and the antenna array (AA). The transceiver units (TRXU) interface with the base band processing within the AAS BS.
The TRXUA consists of multiple transmitter units (TXU) and receiver units (RXUs). The TXU takes the baseband input from the AAS BS and provides the RF TX outputs. The OTA AAS BS is restricted to architectures which have ≥8 TRXUs for E_UTRA and ≥4 TRXUs for UTRA, restricting the minimum number of TRXUs in the OTA AAS BS architecture allows the emissions scaling factor to be fixed and avoids defining an OTA definition of an active transceiver unit which is difficult without the ability to count TAB connectors. AAS BS with small numbers of TRXUs  should retain a conducted interface and  are classified as hybrid AAS BS. The RF TX outputs are distributed to the AA via a RDN. The RXU performs the reverse of the TXU operations. The RDN performs the distribution of the TX outputs into the corresponding antenna paths and antenna elements, and a distribution of RX inputs from antenna paths in the reverse direction. The TXU and RXU can be separated and can have different mapping through the RDN towards the AA.
For the hybrid AAS BS the transceiver array boundary (TAB) is the point or points at which the TRXUA is connected to the RDN. The point where a TXU or RXU connects with the RDN is equivalent to an "antenna connector" of a non-AAS BS and is called "Transceiver Array Boundary connector" (TAB connector). The TAB connector is defined as conducted requirement reference point. The transmitted signal per carrier from one Transmitter Unit appear at one or more TAB connector(s) and the received signals per carrier from one or more TAB connector(s) appear at a single RXU.
Figure 4.4-1 shows a general architecture of a hybrid AAS BS radio architecture, where M is the total number of transceiver units and K is the total number of TAB connectors at the transceiver array boundary.
The OTA AAS BS has no transceiver array boundary or TAB connectors defined as it has no conducted requirements.
Figure 4.4-2 shows a general architecture of a OTA AAS BS radio architecture, where P is the total number of transceiver units and P ≥ 8 (E-UTRA) or P ≥ 4 (UTRA) for OTA AAS BS.
NOTE 1:	The RDN may consist of a simple one to one mapping between the TXU(s)/RXU(s) and the passive antenna array. In this case, the RDN would be a logical entity but not necessarily a physical entity.
NOTE 2:	The antenna array includes various implementations and configurations e.g. polarization, array geometry (including element factor and element separation), etc.
NOTE 3:	The physical location of the TRXUA, the RDN, and the AA may differ from this logical representation and is implementation dependent.
NOTE 4:	No specific mapping in the RDN between TAB connectors and antenna elements is assumed. Further the number of separate receiver and transmitter units as well as the mapping in the RDN between TAB connectors and  radiating elements can differ between the transmit and receive directions. The AAS BS reference architecture allows for full asymmetry between receiver path and transmit path.
NOTE 5:	For AAS BS capable of supporting applications employing beamforming, all or subgroups of TAB connectors can be configured with designated amplitude and phase weights such that one or more beams are radiated from the antenna array.
NOTE 6:	If the TR text and figure 4.41, 4.4-2 contradict each other, then the TR text applies.
NOTE 7: In case of the OTA AAS BS, tThe fixed scaling factor (FSF) equals to of 8 for (E-UTRA) and to or 4 for (UTRA) and is based on the maximum number of layers/streams specified in release Rel-12 of 3GPP specifications. The scaling function FSF value may be further reconsidered for future releases if the maximum number of layers/streams supported by RAT(s) supported by the AAS BS is changed.
NOTE 8: 	If an OTA AAS BS is declared to support more than 1 cell (Ncells>1) the total number of transceiver units must be greater than 8FSF * Ncells , i.e. for 8 * Ncells for E-UTRA or 4 * Ncells for UTRA.

------------------------------ Next modified section ------------------------------
[bookmark: _Toc483559287]5.6	Unwanted emissions	
[bookmark: _Toc483559288]5.6.1	General
[bookmark: _Toc483559289]5.6.1.1 	Background information on the conducted requirement
In non-AAS BS, the unwanted emissions are specified in 3GPP TS 25.104 [6], 3GPP TS 25.105 [9], 3GPP TS 36.104 [7] and 3GPP TS 37.104 [8] and apply per antenna connector. The AAS BS has a TRXUA consisting of many transceiver units which will be equal to, or potentially much higher than the number of non-AAS BS transmitter antenna connectors in a non-AAS BS with comparable functionality. As there is no upper limit on the number of transceiver units that an AAS BS system has, it is important to set the total unwanted emissions limits to an amount equivalent to Rel-13 non-AAS BS.
The total unwanted emissions from the AAS BS should be no higher than the unwanted emissions from a non-AAS BS conforming to the Rel-13 specifications with either the same number of transmitter units as the AAS BS or a maximum of 8 transmitter units (E-UTRA) or 4 transmitter units (UTRA).
[bookmark: _Toc483559290]5.6.1.2 	OTA unwanted emissions
The Rel13 AAS specification which defined a hybrid AAS BS with a conducted interface applied a scaling factor which was based on the number of active transmitter units as counted at the transceiver array boundary. As the OTA AAS BS architecture is restricted to having a minimum number of transceiver units (8 for E-UTRA, 4 for UTRA) there is no need for a scaling variable as a fixed scaling factor (FSF) can be used based on the RAT-specific unwanted emissions requirements.
In Rel-13 requirements the emissions scaling was also multiplied by the minimum number of cells the AAS BS was declared to support (Ncells). This is necessary as if the system supports multiple cells at the conducted interface it is not always possible to directly map TAB connectors to cells. With an OTA AAS BS there is no conducted interface and requirements are applied radiated so no such mapping knowledge is required. The complication of scaling by the minimum number of cells therefore can also be removed as the requirement applied OTA per cell. It should be noted that the restriction on the minimum number of transceiver units should also apply per cell. 
The OTA AAS BS emissions limits for E-UTRA therefore are applied per cell and are based on the basic limits used in the Rel-13 AAS BS requirements multiplied by the FSF equal to 8 (or plus 9dB).
The OTA AAS BS emissions limits for UTRA therefore are applied per cell and are based on the basic limits used in the Rel-13 AAS BS requirements multiplied by the FSF equal to 4 (or plus 6dB).

< Texts to be added >
[bookmark: _Toc483559291]5.6.2 	Occupied bandwidth
[bookmark: _Toc483559292]5.6.2.1 	Background information on the conducted requirement
For UTRA and E-UTRA, if the ACLR requirements are met, then usually it is not possible for the system to fail the occupied bandwidth requirement, however the requirement still applies since some regulatory authorities expect an occupied bandwidth requirement for all systems. 
According to SM.328 [9] 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. It defines the spectral properties of emission in a simple manner. The value of /2 shall be taken as 0.5%. This results in a power bandwidth of 99%, meaning that the occupied bandwidth is a measure of the bandwidth containing 99% of the total integrated mean power of the transmitted spectrum on the assigned channel. 
[bookmark: _Toc483559293]5.6.2.2	Occupied bandwidth OTA: Core requirement
For occupied bandwidth, the beam characteristics are not important. The requirement should however cover the fact that all transmitter is active and the system is operating at the maximum declared rated total radiated power.
For the OTA requirement, the same occupied bandwidth value (i.e. /2= 0.5%) as for the conducted occupied bandwidth requirement for Rel-13 AAS BS is to be used.
[bookmark: _Toc483559294]5.6.2.3	Occupied bandwidth OTA: Conformance requirement
For conformance a beam should be identified which fulfils the core conditions. 
[bookmark: _Toc483559295]5.6.3 	Adjacent Channel Leakage Radio 
[bookmark: _Toc483559296]5.6.3.1 	Background information on the conducted requirement
The 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, expressed in dB. ACLR is defined for both the first adjacent channel and the second adjacent channel.
The Wide Area BS ACLR was originally derived by means of co-existence simulations as documented in the TR 36.942 [5]. The coexistence simulations captured DL network throughput loss due to interference from an aggressor network in the downlink vs. so-called ACIR. ACIR incorporates power in the UE receive band due to the transmitter unwanted emissions (ACLR) and the receiver (ACS), and is calculated as:

  (assuming linear terms)

The coexistence simulation result for ACIR was split into ACLR and ACS, resulting in for wide area BS ACLR of 45dB and a UE ACS of 33dB.
An AAS BS may consist of multiple transmitters that perform beamforming. If the adjacent channel interference is not necessarily beam formed in the same manner as the wanted channel, hence ACLR may vary in space. Before setting a conducted requirement in the Release 13 AAS BS specification TS 37.105 [3], further co-existence simulations were performed in the AAS SI TR 37.840 [6] and AAS WI TR 37.842 [4]. These simulations revealed that it is the total power and not the spatial distribution of unwanted emissions (i.e. the correlation of adjacent channel noise between transmitter units) that impacts co-existence KPIs. Hence an ACLR based on total wanted channel and adjacent channel power was defined at TAB connectors.
In addition to the ACLR ratio of 45dB, an absolute level of adjacent channel emissions is defined. The base station must fulfil whichever is the less stringent of the ACLR ratio or the absolute level. The definition of an absolute level avoids specifying unnecessarily low levels on any BS that operate with a low wanted carrier transmit power. For wide area BS, the absolute level is defined in TS 37.104 [7] as either -13dBm/MHz for category A, or -15dBm/MHz for category B emissions requirements, relating to regulatory frameworks.
In the AAS BS specification TS 37.105 [3] the ACLR requirement is set on the ratio of the total wanted signal power at all TAB connectors to the total power at all connectors of adjacent channel power. For the absolute requirement, the non-AAS requirement forms a basic limit, which is scaled up to an AAS BS requirement according to the number of active transceiver units, up to a maximum 8 times for E-UTRA (4 for UTRA), in the same manner as the scaling applied to other unwanted emissions requirements.
For medium range BS and local area BS, the ACLR requirement of 45dB was retained in TS 37.104 [7] without any further simulation investigations. For TS 37.105 [3], the 45dB ACLR was also retained for the other base station classes.
In the non-AAS specifications, the absolute limits for adjacent channel emissions are adjusted for the medium range and local area BS classes. For the local area BS class, the absolute limit are adjusted to -32dBm/MHz. The limit of ‑32dBm/MHz corresponds to an ACLR of roughly 45dB for a local area BS with a 10MHz carrier operating at the maximum permitted output power. For the medium range BS, the absolute limit are also adjusted. The absolute limit is set to -25dBm/MHz. This again roughly corresponds to an ACLR of 45dB for a medium range BS transmitting a 10MHz carrier near to maximum allowable output power, and also matches to the WCDMA SEM.
The absolute unwanted emissions requirements for medium range BS and local area BS were also used as basic limits in TS 37.105 [3], with the scaling mechanism applying in the same way as for wide area BS.
In addition to ACLR, a requirement on so-called Cumulative ACLR (CACLR) is applied for multicarrier and multiband BS. The CACLR requirement considers adjacent channel emissions falling onto a carrier that is adjacent to 2 active carriers; one at a lower frequency offset and one a higher frequency offset. The CACLR requirement is also 45dB.
The CACLR requirements also apply in TS 37.105 [3] in the same manner as ACLR.
[bookmark: _Toc483559297]5.6.3.2	ACLR OTA: Core requirement
Based on the findings of the simulation work done in TR 37.842 [4] the effect of adjacent channel interference on the throughput of adjacent networks is dependent on the total radiated adjacent channel power rather than the power in the main beam. 
As the number of active transceiver units generating the beam and the coherence level of the adjacent channel noise from each active transceiver unit is unknown it is not possible to derive a relationship between the ACLR of a single point in the centre of the main beam (i.e. as ratio of 2 EIRP values) and the ACLR of the total radiated power. 
The ACLR requirement is hence based on a ratio of the total radiated filtered mean power centred on the assigned channel frequency to the total radiated filtered mean power centred on an adjacent channel frequency:

.
The OTA ACLR requirement can be derived as: 
OTA ACLR limit = Conducted ACLR limit + 10*log10(FSF)  
Where:
· Conducted ACLR limit: the AAS limit as defined in TS 37.105 [3] specification, 
· FSF: Fixed Scaling Factors for the OTA AAS BS. For UTRA the FSF = 4, for E-UTRA the FSF = 8,

Therefore the resulting OTA ACLR limit can be derived as: 
· UTRA: OTA ACLR limit = Conducted ACLR limit + 6 dB
· E-UTRA: OTA ACLR limit = Conducted ACLR limit + 9 dB
In order that the requirement is measurable the total power is defined as the sum of the EIRP at a number of discrete directions around the sphere and the ACLR is defined as follows:

, where 


, where EIRPd is the filtered mean power within the desired signal channel bandwidth, and p1 and p2 denotes two orthogonal polarizations.


, where EIRPe is the filtered mean emission power in the neighbouring channel bandwidth, and p1 and p2 denotes two orthogonal polarizations.

To capture properly EIRP, EIRPd, p1 and EIRPe, p2 is associated to two orthogonal polarizations.
[bookmark: _Toc483559298]5.6.3.3	ACLR OTA: Conformance requirement
In order that the requirement is measurable the total power may be defined as the sum of the EIRP at a number of discrete directions around the sphere and the ACLR is defined as follows:

, where EIRPd is the filtered mean power within the desired signal channel bandwidth, and p1 and p2 denotes two orthogonal polarizations.

, where EIRPe is the filtered mean emission power in the neighbouring channel bandwidth, and p1 and p2 denotes two orthogonal polarizations.
To capture properly EIRP, EIRPd, p1 and EIRPe, p2 is associated to two orthogonal polarizations.

The number of discrete points required for conformance of the ACLR OTA being defined as the TRP requirement is FFSsubject to the TRP sampling grid discussion in sub-clause 10.4. 
[bookmark: _Toc483559299]5.6.4 	Spectrum emission mask
[bookmark: _Toc483559300]5.6.4.1	Background information on the conducted requirement
< Texts to be added >

[bookmark: _Toc483559301]5.6.4.2	Spectrum emission mask OTA: Core requirement
< Texts to be added >
[bookmark: _Toc483559302]5.6.4.2	Spectrum emission mask OTA: Conformance requirement
< Texts to be added >


[bookmark: _Toc483559303]5.6.5 	Operating band unwanted emission
[bookmark: _Toc483559304]5.6.5.1 	Background information on the conducted requirement
Based on the conducted operating band unwanted emission (OBUE) requirement specified in TS 37.105 [3] for single RAT E-UTRA or for MSR operation, the OBUE limits are defined from 10 MHz below the lowest frequency of each supported downlink operating band to the lower Base Station RF Bandwidth edge located at FBW RF,low and from the upper Base Station RF Bandwidth edge located at FBW RF,high  up to 10 MHz above the highest frequency of each supported downlink operating band. 
There is no operating band unwanted emission requirement for a single RAT UTRA FDD or single RAT UTRA TDD AAS BS, nor MSR AAS BS operating in UTRA (FDD or TDD).
[bookmark: _Toc470774809][bookmark: _Toc483559305]5.6.5.2	Operating band unwanted emission OTA: Core requirement

Using TRP as a figure of merit to provide equivalent OBUE performance and protection to that of the existing conducted requirement, the conducted requirements can be adopted by translating the test procedure and requirement from TS 37.145-1 [24], sub clause 6.6.5 into the spatial domain.
In order that the requirement is measurable the total power OBUE is approximated as the sum of the EIRP at a number of discrete directions on the sphere around the DUT as follows:

, where EIRPOBUE is the filtered mean power within  the OBUE region and p1 and p2 denotes two orthogonal polarizations.
The operating band unwanted emissions level for the OTA requirement can be derived as: 
OTA OBUE limit = Conducted OBUE limit + 10*log10(FSF) – LTX 
Where:
· Conducted OBUE limit: is the AAS limit as defined in TS 37.105 [3] specification, 
· FSF: Fixed Scaling Factors for the OTA AAS BS. For E-UTRA the FSF = 8, 

· Value of the LTX is FFS.
Therefore the resulting OTA OBUE limit can be derived as: 
OTA OBUE limit = Conducted OBUE limit + 9 dB

· 
[bookmark: _Toc483559306]5.6.5.2	Operating band unwanted emission OTA: Conformance requirement
Using TRP as a figure of merit to provide equivalent OBUE performance and protection to that of the existing conducted requirement, the conducted requirements can be adopted by translating the test procedure and requirement from TS 37.145-1 [24], sub clause 6.6.5 into the spatial domain.
In order that the requirement is measurable, the total power OBUE may be approximated as the sum of the EIRP at a number of discrete directions on the sphere around the DUT as follows:

, where EIRPOBUE is the filtered mean power within the OBUE region and p1 and p2 denotes two orthogonal polarizations.
The number of discrete points required for conformance of the OBUE OTA being defined as the TRP requirement is subject to the TRP sampling grid discussion in sub-clause 10.4. 

[bookmark: _Toc483559307]5.6.6 	Transmitter spurious emissions
[bookmark: _Toc483559308]5.6.6.1 	Background information on the conducted requirement
According to TS 37.105 [3], the transmitter spurious emission limits for the hybrid AAS BS operating bands apply in the frequency range from 9 kHz to 12.75 GHz, with consideration of the following exceptions: 
· Unwanted emissions: the spurious requirements apply at frequencies within the above specified frequency range with the exception of the UTRA spectrum emission mask (SEM) and E-UTRA operating band unwanted emissions (OBUE) ranges as specified below: 
· UTRA TDD BS 1.28 Mcps option as specified in TS 25.105 [20]: from 4 MHz below the lowest frequency of each operating band to 4 MHz above the highest frequency of each operating band.
· UTRA TDD BS 3.84 Mcps option as specified in TS 25.105 [20]: from more than 12.5 MHz under the lowest carrier frequency used or more than 12.5 MHz above the highest carrier frequency used.
· UTRA TDD BS 7.68 Mcps option as specified in TS 25.105 20]: from more than 25 MHz under the lowest carrier frequency used or more than 25 MHz above the highest carrier frequency used.
· UTRA FDD BS as specified in TS 25.104 [19]: from 12.5MHz below the lowest carrier frequency used up to 12.5MHz above the highest carrier frequency used.
· E-UTRA BS as specified in TS 36.104 [8]: 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.
· MSR BS as specified in TS 37.104 [7]: 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.
· Upper frequency limit of the spurious range: in order to comply with the SM.329 recommendation [18], in case of spurious emissions requirement for certain operating bands, the upper limit of the spurious range is extended beyond 12.75GHz to the limit of 5th harmonic (but not higher than 26GHz). For more details on the upper limit setting in those cases, refer to SM.329 [18].
For AAS BS capable of multi-band operation where multiple bands are mapped on the same antenna connector, this exclusion applies for each supported operating band.  
[bookmark: _Toc483559309]5.6.6.2	Transmitter spurious emissions OTA: Core requirement 
The metric used to capture transmitter spurious emissions OTA is total radiated power (TRP).   
The emission levels and the measurement bandwidths for the transmitter spurious emissions OTA requirement are based on the conducted requirements specified in TS 37.105 [3]. 
In case of OTA AAS BS requirement, emission levels are subject to fixed scaling factor (FSF), as described in sub-clause 5.6.1.2. The Tx spurious emissions level for the OTA requirement can be derived as: 
OTA Tx spurious emissions limit = Conducted Tx spurious emissions limit + 10*log10(FSF) 
Where:
· Conducted Tx spurious emissions limit: the AAS limit as defined in TS 37.105 [3] specification, 
· FSF: Fixed Scaling Factors for the OTA AAS BS. For UTRA the FSF = 4, for E-UTRA the FSF = 8,
· 

Therefore the resulting OTA Tx spurious emissions limit can be derived as: 
· UTRA: OTA Tx spurious emissions limit = Conducted Tx spurious emissions limit + 6 dB
· E-UTRA: OTA Tx spurious emissions limit = Conducted Tx spurious emissions limit + 9 dB
The core requirement for the transmitter spurious emissions OTA is applied over 30 MHz to 12.75 GHz range, with consideration of the SEM and OBUE exceptions, and the operating band specific upper limit extensions of the spurious range, as defined in subclause 5.6.6.1.
Transmitter spurious emissions such as co-location requirements or regional requirements are FFS.

[bookmark: _Toc483559310]5.6.6.3 	Transmitter spurious emissions OTA: Conformance requirement 
In order that the requirement is measurable the total radiated power as defined in subclause 5.1.1 is may be approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:
[image: ] , where EIRPe is the filtered mean emission power in the spurious domain and p1 and p2 denotes two orthogonal polarizations.
An approximation of TRP measurement can be achieved by sampling discrete EIRP measurements surrounding the AAS BS.  The use of discrete sampling grid for the TRP approximation is motivated by the observation that in the spurious domain there will be no coherent beam forming, as the AAS BS are designed to form beams based on superposition of signals from individual transceivers in TRXU array in their in-band frequency ranges, while in the spurious domain those signals are expected to be sufficiently uncorrelated. The number of discrete points required for conformance of the SEM OTA being defined as the TRP requirement is subject to the TRP sampling grid discussion in sub-clause 10.4. 
Conformance requirement for the TX spurious requirement OTA will be composed as a single requirement together with the EMC RE requirement OTA, as there is no possibility to separate those requirements in OTA test setup. The resulting test requirement will be subject to single test setup and single measurement procedure. Definition of the conformance requirement will be subject to TRP MU, where the MU definition is FFS. For more details on the EMC RE requirement, refer to clause 8.
------------------------------ End of modified sections ------------------------------
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