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1 Introduction
In the last meeting the WF [1] on co-location concept was approved. The WF contained a number of open issues and same agreements. 

With respect to the co-location spurious emissions it was agreed:

9. For the spurious emission requirement, the spurious emission level is defined at the co-location reference antenna RF output (conducted side).

10. How to handle polarisation of the co-location reference antenna is FFS.

12. For co-location OTA spurious emission, the emission limits should be defined as: 
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This Tp updated the TR with some background to the co-location requirements and the agreements made in [1].

The TP has been updated based on comments received in the AAS ad-hoc meeting at RAN4#85.
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3 Text Proposal:

TR37.843  v0.6.0
--------------Start of text proposal-------------
5.6.6 
Transmitter spurious emissions
5.6.6.1
Mandatory Spurious emission requirements
5.6.6.1.1 
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.  

5.6.6.1.2
Transmitter spurious emissions OTA: Core requirement 

The metric used to capture transmitter spurious emissions OTA is 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.
Where requirements for co-existence with other systems apply, the metric shall be TRP and the OTA requirement shall be based on the conducted requirements specified in TS 37.105 [3] for co-existence, subjected to fixed scaling as described in sub-clause 5.6.1.2.  TRP has been identified as the most suitable metric for spurious emissions. This is due to the fact that decorrelation between emissions of different transmitter units, different antenna response in the spurious domain and time varying beamforming averages out the spatial pattern of the unwanted emissions. Coexistence studies indicate that degradation to other systems is generally related to the total amount of radiated interference. Furthermore the existing conducted requirement captures TRP.
5.6.6.1.3 
Transmitter spurious emissions OTA: Conformance requirement 

In order that the requirement is measurable the total radiated power as defined in subclause 5.1.1 may be approximated as the sum of the EIRP at a number of discrete directions around the sphere as follows:
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 , 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.

5.6.6.2
Co-location requirements
5.6.6.2.1
Background

Spurious emission co-location requirements are applied for the protection of other BS receivers co-located with another BS.

The conducted requirements assume a 30 dB coupling loss between transmitter and receiver and are based on co-location with base stations of the same class.
The levels are specified so that the co-located victim BS receiver sensitivity does not degrade when co-located.

For example a E-UTRA wide area BS has a sensitivity of -101.5dBm.

The co-location noise requirement is -96dBm in 100kHz so this would cause a sensitivity degradation of:
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Or a 0.6dB desensitization.

5.6.6.2.2
Core requirements

The OTA spurious emission co-location requirements are specified as a co-location requirement as described in sub-clause 5.1.2.

The output of the co-location reference antenna is therefore the conducted requirement level minus the 30dB co-location isolation assumption. 

The conducted spurious emission co-location requirements are specified in non-AAS per antenna connector and as a sum of all the power at the transceiver array boundary in the hybrid AAS requirements. As such the level specified in the non-AAS requirements is subject to scaling when applied to the AAS system requirements. As the OTA AAS BS architecture is limited to systems with 8 or more transceiver units (4 for UTRA) a fixed scaling factor is added to the non-AAS limit.
As the requirement is based on the total output from multiple transceivers if the AAS BS is radiating on 2 polarisations then the power level out of the co-location reference antenna should be the sum of both polarisations.
The total power level, from both polarizations, at the output of the co-location reference antenna and is than:
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where X = 9dB for E-UTRA and X=6dB for UTRA
5.6.6.2.3
Conformance requirements

During conformance testing the co-location reference antenna may be replaced with a measurement antenna with a known performance. The core requirement level is translated to a conformance requirement level considering the difference in OTA performance between the co-location reference antenna and the measurement antenna.

It is expected that as the measurement antenna has higher gain in the direction of the DUT than the co-location reference antenna the conformance power level will be higher than the core level. This makes measurement more practical as the levels are close to the thermal noise floor.

The translation from the co-location reference antenna to the measurement antenna are FFS.
--------------End of text proposal-------------
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