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1. Introduction
This contribution presents clean ups according to the consensus. 
2. Discussion 
The following changes are proposed in TR 37.842[1].

1. Clean up some descriptions related to equivalent TAB connectors.
2. Clean up some descriptions related to equivalent beams.

3. Conclusion
It is propose to include the attached text proposal into TR37.842 [1].

4. References

[1]    RP-161448, TR 37.842 V2.1.0, Radio Frequency (RF) requirement background for Active Antenna System (AAS) Base Station (BS) (Release 13)
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9
Manufacturer declarations

9.1
General

The manufactreres declarations are each given a unique declarations idenitifier.

9.2
Manufacturer declaration description list

Table 9.2-1 is a complete list of manufacture declarations agreed under the WI AAS_LTE_UTRA to apply for AAS BS.

Table 9.2-1: Manufacturer declaration description list

	Declaration identifier
	Declaration
	Description

	D6.1
	Operating bands
	Operating bands supported by each TAB connector.

	D6.2
	Operating band carrier aggregation support
	Declare support carrier aggregation, for each operating band and each TAB connector.

	D6.3
	Spurious emission category
	Declare the AAS BS spurious emission category as either category A or B with respect to the limits for spurious emissions, as defined in Recommendation ITU-R SM.329 [23]. 

	D6.4
	Geographic area support
	The manufacturer should declare the regions the AAS BS may operate in. e.g. CEPT.

	D6.5
	Band20 support, operating in geographical areas allocated to broadcasting (DTT)
	If the AAS BS has TAB connectors declared to support Band 20 the manufacturer should declare if the AAS BS may operate in geographical areas allocated to broadcasting (DTT).

	D6.6
	Band 20 support, emission level for channel N
	If the AAS BS has TAB connectors declared to support Band 20 and has been declared to operate in geographical areas allocated to broadcasting (DTT), the emission level for channel N (annex G of 3GPP TS 36.104 [11]) should be declared.

	D6.7
	Band 20 support, Maximum output Power in 10 MHz
	If the AAS BS has TAB connectors declared to support Band 20 and has been declared to operate in geographical areas allocated to broadcasting (DTT), the maximum output power in 10 MHz (annex G of 3GPP TS 36.104 [11]) should be declared.

	D6.8
	Band 32 support, Declared emission level in Band 32
	If the AAS BS has TAB connectors declared to support Band 32 the manufacturer should declare if the AAS BS may operate in geographical areas allocated to broadcasting (DTT), the emission level in Band 32 (PEM,B32,ind, ind=a, b, c, d, e) should be declared.

	D6.10
	Co-existence with other systems
	The manufacturer should declare whether the AAS BS under test is intended to operate in geographic areas where one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD, E-UTRA and/or PHS operating in another band are deployed.

	D6.11
	Co-location with other base stations
	The manufacturer should declare whether the AAS BS under test is intended to operate co-located with Base Stations of one or more of the systems GSM850, GSM900, DCS1800, PCS1900, UTRA FDD, UTRA TDD and/or E-UTRA operating in another band.

	D6.12
	TAB connector capability set (CSA)
	The manufacturer should declare the supported capability set(s) according to 3GPP 37.145-1 [24]for all TAB connector(s) and supported operating band.

	D6.13
	Single or Multi-band TAB connector
	Multi-band TAB connector or single band TAB connector. 

Declared for every TAB connector

	D6.14
	Contiguous or non-contiguous spectrum
	Ability to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier, per TAB connector, per band, per RAT.

	D6.15
	Contiguous and non-contiguous parameters identical
	If contiguous and non-contiguous operation is possible then parameters are the same.

	D6.16
	Maximum Radio Bandwidth of the multi-band TAB connector.
	Largest radio bandwidth that can be supported by the multi-band TAB connector. May be different for transmit and receive.

Declared for each supported operating band and operating band combination (D6.41) supported for every multi-band TAB connector.

	D6.17
	Maximum Base Station RF Bandwidth
	Largest Base Station RF Bandwidth  in the operating band, declared for each supported operating band for every TAB connector.

	D6.18
	Maximum Base Station RF Bandwidth for contiguous operation.
	Largest Base Station RF Bandwidth for contiguous spectrum operation, declared for each supported operating band and CS for every TAB connector.

	D6.19
	Maximum Base Station RF Bandwidth for non- contiguous operation.
	Largest Base Station RF Bandwidth for non-contiguous spectrum operation, declared for each supported operating band and CS for every TAB connector.

	D6.20
	E-UTRA supported channel bandwidths
	E-UTRA channel bandwidth supported for each supported operating band for every TAB connector.

	D6.21
	TAB connector operating band support
	List of operational bands and band combinations supported by the TAB connector, declared for every TAB connector.

	D6.22
	CA only operation
	Declared per TAB connector.

	D6.23
	Single or multiple carrier
	Capable of operating with a single carrier (only) or multiple carriers per operating band, per RAT for all TAB connectors.

	D6.24
	maximum number of supported carriers per band
	Maximum number of supported carriers per supported band, made per band, per RAT for all TAB connectors.

	D6.25
	Total maximum number of supported carriers 
	Maximum number of supported carriers for all supported bands, declared for every TAB connector.

	D6.26
	Reduced number of supported carriers at the rated total output power in Multi-RAT operations 
	Declared for each supported operating band for all TAB connectors.

	D6.27
	Reduced total output power at the total number of supported carriers in Multi-RAT operations
	Declared for each supported operating band for all TAB connectors.

	D6.28
	Other band combination multi-band restrictions
	Declare any other limitations under simultaneous operation in the declared band combinations (D6.41) for each multi-band TAB connector which have any impact on the test configuration generation.

For every multi-band TAB connector.

	D.6.29
	Inter-band CA bands 
	Declared inter-band CA bands supported.

For every multi-band TAB connector which support CA.

	D6.30
	The rated carrier output power for each TAB connector PRated,c,TABC
	PRated,c,TABC, is declared per supported operating band, per supported RAT for all TAB connector(s).

	D6.31
	The rated carrier output power per TAB connector, for contiguous spectrum operation
	The rated carrier output power per TAB connector, for contiguous spectrum operation. Declared for each supported operational band and CS, for all TAB connectors.

	D6.32
	The rated carrier output power per TAB connector, for non-contiguous spectrum operation
	The rated carrier output power per TAB connector, for non-contiguous spectrum operation.  Declared for each supported operational band and CS, for all TAB connectors.

	D6.33
	The rated output power per RAT for each TAB connector, PRated,RAT,TABC
	PRated,RAT,TABC is declared per supported operating band, per supported RAT for all TAB connector(s).

	D6.34
	The rated total output power per TAB connector, PRated,t,TABC
	The rated total output power PRated,t,TABC, is declared for supported operating band,  for all TAB connector(s).

For multi-band TAB connectors PRated,t,TABC is declared for each supported band in each supported band combination.

	D6.35
	The rated total output power per TAB connector, for contiguous spectrum operation
	The rated total output power per TAB connector, for contiguous spectrum operation. Declared for each supported operational band and CS, for all TAB connectors.

	D6.36
	The rated total output power per TAB connector, for non-contiguous spectrum operation
	The rated total output power per TAB connector, for non-contiguous spectrum operation.  Declared for each supported operational band and CS, for all TAB connectors.

	D6.37
	The rated multi-band total output power per TAB connector, PRated,MB,TABC
	The rated multi-band total output power (PRated,MB,TABC), declared for all declared operating band combinations for every multi-band TAB connector.

	D6.38
	Ncells
	Number corresponding to 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.

	D6.39
	Maximum supported power difference between carriers
	Maximum supported power difference between carriers in each supported operating band, for all TAB connector(s).

	D6.40
	Maximum supported power difference between carriers is different operating bands
	Supported power difference between any two carriers in any two different supported operating bands, for all declared operating band combination for every multi-band TAB connector(s).

	D6.41
	AAS BS operating band combination support
	List of operational bands combinations supported by the AAS BS.

	D6.42
	Total number of supported carriers for the declared band combinations of the AAS BS
	Total number of supported carriers for the declared band combinations (D6.41) of the AAS BS.

	D6.43
	Intra-system interference signal TAB connector declaration list
	List of TAB connectors for which an intra-system interference signal level is required to be declared. Declaration is required if the intra- system interference signal level is larger than the co-location interference signal level.

	D6.44
	Intra-system interference signal level
	The interference signal level in dBm per TAB connector declared for each supported operational band, for all TAB connectors covered by D6.43.

	D6.45
	P-CPICH transmission group(s)
	Groups of TAB connectors which are declared to transmit the P‑CPICH. Declared per operating band, UTRA FDD only.

	D6.48
	CCPCH transmission group(s)
	Groups of TAB connectors which are declared to transmit the CCPCH. 

Declared per operating band, UTRA TDD only.

	D6.51
	UTRA FDD MIMO support
	Number of ‘antennas' supported by the UTRA FDD MIMO mode (i.e. 2 or 4). 

The concept of "antenna 2", "antenna 3" and "antenna 4" is described in 3GPP TS 25.104 [2].

Declared per operating band, UTRA FDD only.

	D6.52
	S-CPICH transmission group(s)
	Groups of TAB connectors which are declared to transmit the S‑CPICH for each of the ‘antennas' declared in D6.49.

For UTRA FDD AAS BS operating only "antenna 1" and "antenna 2", mapping for ‘antenna 2' is declared.

For UTRA FDD AAS BS operating "antenna 1", "antenna 2",  "antenna 3", and "antenna 4", mapping for "antenna 2", "antenna 3",   and "antenna 4", is declared.

NOTE:
Mapping for "antenna 1" is the same as D6.45.

Declared per operating band, UTRA FDD only.

	D6.54
	DL RS transmission groups
	Groups of TAB connectors which are declared to transmit the DL RS. Declared per operating band, E-UTRA only.

	D6.57
	UTRA
Inner loop power control dynamic range
	Power control dynamic range for UTRA inner loop power control. Declared for each supported operating band, for all TAB connector(s). UTRA only.

	D6.58
	TAE groups
	Set of declared TAB connector beam forming groups on which the TAE requirements apply.

All TAB connectors should belong to at least 1 TAB connector beam forming group (even if it's a TAB connector beam forming group consisting of 1 connector)

The smallest possible number of TAB connector beam forming groups need to be declared such that there is no TAB connector not contained in at least one of the declared TAB connector beam forming groups.

Declared for each supported RAT and operating band.

	D.6.59
	Inter-band CA bands 
	Band combinations declared to support inter-band CA or multi-band HSDPA.

	D.6.60
	Intra-band contiguous CA 
	Bands declared to support intra-band contiguous CA or contiguous multi-carrier HSDPA.

	D.6.61
	Intra-band non-contiguous CA
	Bands declared to support intra-band non-contiguous CA or non-contiguous multi-carrier HSDPA.

	D6.70
	Equivalent TAB connectors
	List of TAB connectors which have been declared equivalent.

Equivalent TAB connectors imply that the TAB connectors are expected to behave in the same way when presented with identical signals under the same operating conditions. All declarations made for the TAB connectors are identical and the transmitter unit and/or receiver unit driving the TAB connector are of identical design.

	D9.1
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the AAS BS enclosure.

	D9.2
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the AAS BS enclosure.

	D9.3
	Beam identifier
	A unique title to identify a beam, e.g. a, b, c or 1, 2, 3.

The vendor may declare any number of beams, the minimum requirement to declare for conformance are the beams with the highest intend EIRP for each of the beams widths below:

-
Narrowest intended BeWθ: narrowest intended BeWϕ (possible when narrowest intended BeWθ) at the reference beam direction

-
Narrowest intended BeWϕ: narrowest intended BeWθ (possible when narrowest intended BeWϕ) at the reference beam direction

-
Widest intended BeWθ: widest intended BeWϕ (possible when widest intended BeWθ at the reference beam direction

-
Widest intended BeWϕ: widest intended BeWθ (possible when widest intended BeWϕ) at the reference beam direction

-
BeWθ and BeWϕ which provide highest intended EIRP of all possible beams at the reference beam direction.

NOTE:
Depending on the capability of the system some of these beams may be the same.

When selecting the above five beam widths for declaration, all beams that the AAS BS is intended to produce should be considered, including beams that during operation may be identified by any kind of cell-, or UE-specific reference signals, with the exception of any type of beam that is created from a group of transmitters that are not all phase synchronised.

	D9.4
	Beam operating band support
	UTRA and/or E-UTRA operating band(s) supported by the beam, declared for every beam identified in D9.3.

	D9.5
	Beam RAT support
	RAT(s) supported by each beam for each supported operating band, declared for every beam identified in D9.3.

	D9.6
	Beam E-UTRA channel bandwidth support
	E-UTRA channel bandwidth supported for each beam and supported operating band.

	D9.7
	Reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam identified in D9.3.

	D9.8
	
	

	D9.10
	EIRP accuracy directions set
	The EIRP accuracy directions set for each beam. Declared for every beam identified in D9.3.

	D9.11
	Maximum steering directions
	The beam direction pair(s) corresponding to the following points:

-
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive Φ direction while maintaining the reference beam centre direction θ value.

-
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative Φ direction while maintaining the reference beam centre direction θ value.

-
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the positive θ direction while maintaining the reference beam centre direction Φ value.

-
The beam peak direction corresponding to the maximum steering from the reference beam centre direction in the negative θ direction while maintaining the reference beam centre direction Φ value.

-
The maximum steering direction(s) may coincide with the reference beam centre direction.

Declared for every beam identified in D9.3.

	D9.12
	Rated beam EIRP
	The rated EIRP level per carrier at the beam peak direction associated with a particular beam direction pair for each of the declared maximum steering directions (D9.11), as well as the reference beam direction pair (D9.7). Declared for every beam identified in D9.3. 

	D9.13
	Beamwidth
	The beamwidth for the reference beam direction pair and the four maximum steering directions. Declared for every beam identified in D9.3.

	D9.14
	Equivalent beams
	List of beams which are declared to be equivalent

Equivalent beams imply that the beams are expected to have identical EIRP accuracy directions sets and intended to have identical spatial properties at all steering directions within the EIRP accuracy directions set when presented with identical signals. All declarations (D9.4 - D9.13) made for the beams are identical and the transmitter unit and associated TAB connector(s), RDN and antenna array responsible for generating the beam are of identical design.

	D9.15
	Parallel beams
	List of beams which have been declared equivalent (D9.14) and can be generated in parallel using independent RF power resources.

Independent power resources means that the beams are transmitted from mutually exclusive transmitter units.

	 D9.16
	Number of carriers at maximum EIRP
	The number of carriers per operating band the AAS BS is capable of generating at maximum EIRP declared each RAT (and multi-RAT) for every beam identified in D9.3.

	D9.17
	Multi-band transceiver units
	Declared if an operating band is generated using Transceiver units supporting operation in multiple operating bands through common active electronic components(s).

	 D9.18
	Operating bands with multi-band dependencies
	List operating bands which are generated by multi-band transceiver units. Declared for each operating band for which multi-band transceiver units (D9.17) have been declared.

	D9.19
	Maximum radiated Base Station RF Bandwidth
	Largest Base Station RF Bandwidth in the operating band, declared for each supported operating band declared in D9.4.

	D9.20
	Maximum radiated Base Station RF Bandwidth for contiguous operation
	Largest Base Station RF Bandwidth for contiguous spectrum operation, declared for each supported operating band.

	D9.21
	Maximum radiated Base Station RF Bandwidth for non- contiguous operation
	Largest Base Station RF Bandwidth for non-contiguous spectrum operation, declared for each supported operating band.

	D9.22
	Inter-band CA bands 
	Declared inter-band CA bands supported per operating band.

	D9.23
	CA only operation
	Declared per each supported E-UTRA operating band, if declared in D9.4.

	
	Multi-carrier HSPA only operation
	Declared per each supported UTRA operating band, if declared in D9.4.

	D9.24
	Reduced number of supported carriers at maximum EIRP in multi-RAT operations 
	Declared for each supported operating band.

	D9.25
	Reduced maximum EIRP at the total number of supported carriers in multi-RAT operations
	Declared for each supported operating band.

	D9.26
	Radiated capability set (RCSA)
	The manufacturer should declare the supported radiated capability set(s) according to Table 4.9-1 for each supported operating band.

	D9.27
	Maximum Radio Bandwidth of the operating band with multi-band dependencies
	Largest Radio Bandwidth that can be supported by the operating bands with multi-band dependencies.
Declared for each supported operating band which has multi-band dependencies (D9.18).

	D9.28
	Total number of supported carriers for operating bands with multi-band dependencies
	Total number of supported carriers for operating bands declared to have multi-band dependencies (D9.18).

	D9.29
	OTA contiguous or non-contiguous spectrum support
	Ability of AAS BS to support contiguous or non-contiguous (or both) frequency distribution of carriers when operating multi-carrier in an operating band.

	D9.30
	OTA contiguous and non-contiguous parameters identical
	Contiguous and non-contiguous operation is possible then parameters are the same.

	D10.1
	OSDD identifier
	A unique identifier for the OSDD.



	D10.2
	OSDD operating band support
	Operating band supported by the OSDD, declared for every OSDD identified in D10.1.

NOTE:
As each identified OSDD has a declared minimum EIS value (D10.6), multiple operating band can be only be declared if they have the same minimum EIS declaration.

	D10.3
	OSDD RAT support
	RAT(s) supported by the OSDD for each supported operating band, declared for every OSDD identified in D10.1.

NOTE:
If the OSDD supports multiple RAT's with different minimum EIS value (D10.6) if all other parameters are the same then different EIS values for different RATS and signal BW's may be declared for an OSDD.

	D10.4
	OTA sensitivity E-UTRA supported channel BW  
	The E-UTRA channel BW's supported by each OSDD. 

	D10.5
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD.

	D10.6
	Minimum EIS
	The minimum EIS requirement (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA per OSDD.

Declared for every supported RAT and E-UTRA supported channel BW for the OSDD.

Declared per OSDD identified in D10.1.

NOTE:
If the AAS BS is not capable of redirecting the receiver target related to the OSDD then there is only one RoAoA applicable to the OSDD.

	D10.7
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (D10.9) for each OSDD.

	D10.8
	Receiver target redirection range
	For each OSDD the associated union of all the sensitivity RoAoA achievable through redirecting the receiver target related to the OSDD. 

	D10.9
	Receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range (D10.8). 

NOTE:
For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.

	D10.10
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, four sensitivity RoAoA comprising the conformance test directions (D10.11).

	D10.11
	Conformance test directions
	For each OSDD, four conformance test directions.

If the OSDD includes a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction θ value.

-
The direction determined by the minimum φ value achievable inside the receiver target redirection range maintaining the receiver target reference direction θ value.

-
The direction determined by the maximum θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction φ value.

-
The direction determined by the minimum θ value achievable inside the receiver target redirection range maintaining the receiver target reference direction φ value.

If an OSDD does not include a receiver target redirection range the following four directions should be declared:

-
The direction determined by the maximum φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction θ value.

-
The direction determined by the minimum φ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction θ value.

-
The direction determined by the maximum θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction φ value.

-
The direction determined by the minimum θ value achievable inside the sensitivity RoAoA maintaining the receiver target reference direction φ value.


<Unchanged texts omitted>

Annex F:
Radiated transmit power requirement

The radiated transmit power requirement as described in subclause 9.2 is on beamformed transmit power in the form of EIRP.

Thus a basestation may transmit several types of beam from different groups of transmitters and may transmit different beams simultaneously.

The AAS specification requires declaration of a subset of beams, which are subject to EIRP accuracy requirements when transmitted individually.  EIRP is not a metric that is associated with the basestation as a whole, but rather with each vendor declared beam.

The subset of beams to declare is described in the conformance specifications and consists of up to 5 beams with maximum or minimum beamwidth in different dimensions. In order to select the beams to declare, all possible beamwidths that may be used during operation should be considered but only  the minimum/maximum are required for declaration). 

It is important to note that radiation patterns that result from transmissions from non-phase aligned transceivers are not considered "beams" for declaration. (Examples of when such transmissions occur during operation are transmission of PDSCH using codebook based precoding from non phase-aligned antennas with TM4 or TM9). Only beams that are generated from coherent transmitters are declared.

The OTA TX power requirement is based upon EIRP. EIRP is in effect a measurement of radiated power in a particular direction. A beam will consist of a main lobe and several sidelobes. In an ideal situation, the EIRP is declared and tested at the centre of the main lobe of a beam. There are no requirements placed on the side lobes.
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Figure F-1: EIRP defined at the centre of the main beam

For some types of beam, the centre of a beam is not straightforward to define unambiguously, since the beam pattern contains a ripple. The point at which EIRP is declared and measured at the centre of a beam could be defined in one of two ways:

-
It could be defined in the direction in which maximum EIRP occurs.

-
It could be defined in the direction that is the geometric centre of the beam (around the half-power beamwidth).

The point of maximum EIRP may not lie in the geometric centre of the beam. Furthermore, if a beam is "steered" or redirected in space then the ripple pattern might change and the position of the point of maximum EIRP may not move in proportion to the movement of the beam, as depicted in figure F1-2. The direction of the centre of the beam is a good means to describe the overall steering of the beam, but it will not capture the position of maximum EIRP in all cases.


[image: image2]
Figure F-2: Example of a beam with ripple for which the geometric centre
and direction of maximum EIRP differ

The specification includes both definitions of beam centre:

-
The direction of maximum EIRP is known as the beam peak direction.
-
The geometric centre of the beam is known as the beam centre direction.
When a declared beam is steered in a declared direction, both the beam peak direction and the beam centre direction are stated. The combination of a beam peak direction and beam centre direction are collectively called a beam direction pair.  Beam steering is always stated using a beam direction pair; i.e. steering a beam is described in terms of both the centre direction of the beam and the direction within any ripple at which maximum EIRP occurs.  This allows the beam centre direction part of the pair to be used to interpret the overall steering direction, whilst the beam peak direction is tied to the intended beam pointing direction and can be pinpoint the direction within the ripple across the beam at which the peak of EIRP occurs.

For each beam direction pair where an EIRP declaration is required it is made (and subsequently measured) at the beam peak direction associated with that beam direction pair.
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Figure F-3: Example of position of beam centre direction and beam peak direction
for a beam with ripple (left) and a beam with no ripple (right)

Because an AAS can be built with a variety of different architectures and beamforming applications, the specification does not differentiate beams based on how they will be used. Instead it states that beams that can be produced by the basestation are declared. (Only beams with the minimum and maximum beamwidth are actually declared).

The specification also incorporates the concept of a beam being steered. Steering implies that the pointing direction of the beam is changed. When a beam is steered, each different beam steering direction implies a different beam direction pair (i.e. a different beam centre and beam peak direction). In order to define directions, a coordinates system is needed. The orientation of the coordinates system with respect to the physical shape of the AAS basestation is declared by the manufacturer.

Furthermore, beam steering needs to be defined in relation to a direction in which "no steering" is applied. This direction of "no steering" is called the reference beam direction in the specification. The reference beam direction in relation to the coordinates system is declared by the manufacturer. The reference beam direction is not fixed by specification, since some AAS may have built in downtilt, etc.

A declared beam is characterised by a beamwidth when pointed in the reference beam direction. A definition of beamwidth is provided in the specification. When a beam is steered away from the reference beam direction, the beamwidth may change somewhat, but the beam is still considered to be the same beam.

When a beam is declared, in addition to the beamwidth the steering capabilities of the beam are also declared. The declared steering capabilities comprises the set of directions in two dimensions in which the beam centre direction may be pointed. A convenient way to capture the set of beam steering directions is on a directions diagram, as in the example below. A directions diagram is a projection of the polar (θ,φ) steering coordinates onto Cartesian axes. In the example, a beam can be steered such that the beam pointing direction is set to any combination of (θ,φ) that is within the blue area/points indicated on the directions diagram.


[image: image4]
Figure F-4: Example of a directions diagram indicating possible settings
for the beam pointing direction

The set of potential beam centre directions may be a continuous range or may be a discrete set (for example, an AAS that implements a grid of beams may have a discrete set of potential beam directions).

Regardless of the nature of the set of potential beam centre directions, for conformance testing 5 directions are selected. One of these is the reference beam direction. The other 4 directions relate to the maximal extents of steering in each direction across each of the orthogonal θ and φ axes. (In case the AAS does not support steering of the beam in each direction in each axis, then some of these 4 directions may coincide and the amount of conformance testing will be reduced).

The requirement states that for each beam direction pair for which the corresponding beam centre direction is within the set or range of directions in which the beam can be steered, the basestation should be capable of meeting a declared EIRP to within ±2.2dB of the intended EIRP value. (Recall that the EIRP is declared and measured at the beam peak direction in each beam direction pair.) The EIRP itself will change depending on the beam steering direction due to phenomenon such as scan loss. The specification does not require that EIRP (and beamwidth) are actually declared at every possible beam steering direction, it requires that the basestation has the capability to meet EIRP accurately such that if, for any direction the EIRP would be indicated by the manufacturer then the AAS would be able to accurately meet the declaration.

For conformance testing, the specification requires that EIRP and beamwidth are declared for each of the 5 "conformance direction pairs". The EIRP is then actually measured in each of the 5 beak peak directions (with the beam appropriately steered) to verify that the EIRP is indeed met to within the required accuracy.

Thus, for each beam, the following information is provided:

-
The beamwidth when the beam is steered in the reference direction pair.

-
The complete set of all beam direction pairs over which the beam can be steered in both θ and φ axes:

-
(Declared as a complete set or a range, possibly as a diagram rather than a text list).

-
The 5 "conformance beam direction pairs".

-
For each of the 5 conformance directions, the EIRP (in the corresponding beam peak direction) and the beamwidth.

For many types of AAS BS, the declaration of beams will be straightforward. Some examples of what would need to be declared for some common types of beamforming are described below. These are hypothetical examples that have been invented for clarifying the mechanism of declarations only; many types of AAS implementations are possible and these tables do not indicate any kind of "typical" implementation.

EXAMPLE:
AAS BS with variable downtilt:

In this example, the AAS BS is a single column that provides variable downtilt from 0 to 10 degrees.  The BS operates in two bands, band X and band Y with two different beam characteristics. In each band, 2 identical beams (one beam per polarization) are declared. The reference direction is taken to be (0,0) and there is only one possible beamwidth in the reference direction.

The declarations for this BS could look as follows:

Table F-1

	Declaration identifier
	Declaration
	Used in requirements
	Notes

	D9.1
	Coordinate system reference point
	9, 10
	Probably in the middle of the column. This declaration would most likely be provided with a vendor diagram.

	D9.2
	Coordinate system orientation
	9, 10
	The θ axis is along the length of the column and the φ axis across the width (would most likely be provided in a diagram)

	D9.3
	Beam identifier
	9
	BID1, BID2, BID3, BID4

	DX.X
	Equivalent beams
	9
	BID1 and BID2 are equivalent

BID3 and BID4 are equivalent

	D9.4
	Beam operating band support
	9
	BID1, BID2: Band 1

BID3, BID4: Band 2

	D9.5
	Beam RAT support
	9
	BID1: E-UTRA only

BID2: E-UTRA only

BID3: E-UTRA only

BID4: E-UTRA only

	D9.6
	Beam E-UTRA signal band width support
	9,10
	BID1: 5,10,15, 20 MHz

BID2: 5,10,15, 20 MHz

BID3: 5,10,15, 20 MHz

BID4: 5,10,15, 20 MHz

	D9.7
	Reference beam direction pair
	9
	BID1: Beam peak direction: (0,0), Beam centre direction: (0,0)

BID2: Beam peak direction: (0,0), Beam centre direction: (0,0)

BID3: Beam peak direction: (0,0), Beam centre direction: (0,0)

BID4: Beam peak direction: (0,0), Beam centre direction: (0,0)

NOTE:
The beams have a uniform shape for this array and hence the beam peak and beam centre always align.

	D9.8
	Reference direction EIRP
	9
	BID1: 58dBm

BID2: 58dBm

BID3: 58dBm

BID4: 58dBm

	D9.10
	EIRP accuracy directions set
	9
	Provided on directions diagram below. Continuous range along the φ axis from 0 to 10 degrees. Same for all beams.
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	D9.11
	Maximum steering direction(s)
	9
	BID1: (0,0) and (0,10), beam centre and beam peak align.

BID2: (0,0) and (0,10) , beam centre and beam peak align.

BID3: (0,0) and (0,10) , beam centre and beam peak align.

BID4: (0,0) and (0,10) , beam centre and beam peak align.

NOTE:
Since steering is only in one direction along one axis, the θ maximum directions, positive φ maximum direction and reference steering direction all coincide

	D9.12
	Maximum EIRP
	9
	BID1: 58dBm at (0,0), 57dBm at (0,-10) beam centre/peak direction

BID2: 58dBm at (0,0), 57dBm at (0,-10) beam centre/peak direction

BID3: 58dBm at (0,0), 57dBm at (0,-10) beam centre/peak direction

BID4: 58dBm at (0,0), 57dBm at (0,-10) beam centre/peak direction

	D9.13
	Beamwidth
	9
	BID1: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0), 12 degrees φ, 60 degrees in θ in the direction (0,-10)

BID2: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0), 12 degrees φ, 60 degrees in θ in the direction (0,-10)

BID3: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0), 12 degrees φ, 60 degrees in θ in the direction (0,-10)

BID4: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0), 12 degrees φ, 60 degrees in θ in the direction (0,-10)

	D9.14
	Narrowest beamwidth in the reference beam direction
	9
	As D9.13

	D9.15
	Widest beamwidth in the reference beam direction
	9
	As D9.13

	D9.16
	Beamwidth at the highest possible EIRP
	9
	As D9.13


AAS BS implementing grid of beams in one dimension:

The AAS in this example implements a grid of beams in the φ dimension. The grid of beams is used for user specific beamforming within one cell. Since the basestation is operating E-UTRA, it will also transmit cell wide reference symbols (CRS). Thus this basestation will transmit two types of beam: wide beamwidth (for carrying the CRS and cell wide traffic) and narrow beamwidth for carrying the UE specific beams selected from the GoB. Selecting the widest and narrowest beams will in this case result in declaring two beams (per polarization).

Table F-2

	Declaration identifier
	Declaration
	Used in requirements
	Notes

	D9.1
	Coordinate system reference pointh
	9, 10
	Probably in the middle of the column. This declaration would most likely be provided with a vendor diagram.

	D9.2
	Coordinate system orientation
	9, 10
	The θ axis is along the length of the column and the φ axis across the width (would most likely be provided in a diagram)

	D9.3
	Beam identifier
	9
	BID1, BID2, BID3, BID4

	DX.X
	Equivalent beams
	9
	BID1 and BID2 are equivalent

BID3 and BID4 are equivalent

	D9.4
	Beam operating band support
	9
	BID1, 2, 3, 4: Band 1

	D9.5
	Beam RAT support
	9
	BID1, 2, 3, 4: E-UTRA

	D9.6
	Beam E-UTRA signal band width support
	9,10
	BID1, 2, 3, 4: 5, 10, 15, 20 MHz

	D9.7
	Reference beam direction pair
	9
	BID1, 2, 3, 4: (0,0) (Beam peak and beam centre directions align)

	D9.8
	Reference direction EIRP
	9
	BID1, 2: 57dBm

BID3, BID4: 60 dBm

	D9.10
	EIRP accuracy directions set
	9
	BID1, 2: (0,0) only Note 1

BID3, 4: {(-50,0), (-40,0), (-30,0), (‑20,0), (-10,0), (0,0), (10,0), (20,0), (30,0), (40,0), (50,0)}  Note 2

(All beam peak and beam centre directions align)

	D9.11
	Maximum steering direction(s)
	9
	BID1, 2: (0,0)

BID3,4: (-50,0), (0,0), (50,0)

(All beam peak and beam centre directions align)

	D9.12
	Maximum EIRP
	9
	BID1, 2: 57dBm

BID3, 4: -58dBm at (-50,0), -58.5 dBm at (50,0), 60 dBm at (0,0) Note 3

	D9.13
	Beamwidth
	9
	BID1, 2: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0)

BID3, BID4: 9 degrees in φ, 10 degrees in θ (0,0). 9 degrees in φ, 12 degrees in θ (-50,0), 9 degrees in φ, 11 degrees in θ (50,0) Note 3

	D9.14
	Narrowest beamwidth in the reference beam direction
	9
	9 degrees in φ, 10 degrees in θ

	D9.15
	Widest beamwidth in the reference beam direction
	9
	9 degrees in φ, 60 degrees in θ

	D9.16
	Beamwidth at the highest possible EIRP
	9
	9 degrees in φ, 10 degrees in θ

	NOTE 1:
For simplicity, it is assumed here that there is no cell specific beamforming; i.e. the widest beamwidth beam that carries CRS is not steered. In a real system, the CRS may well be steerable and have a wider EIRP accuracy directions set.

NOTE 2:
The EIRP accuracy directions set here is a finite set because if represents GoB beamforming. It is assumed that the hardware can only steer to these directions. If the hardware would be more flexible, a continuous range might be declared.

NOTE 3:
As an example here, EIRP and beamwidth are declared differently at the two maximum steering directions.


TDD AAS BS doing user specific beamforming nd also variable downtilt for the cell wide beams:

The third example is a TDD AAS BS. The BS operates E-UTRA. The BS is TDD and uses reciprocity to perform user specific beamforming (using e.g. TM7 or TM8). The BS also, of course needs to transmit cell wide signals, and can perform steering on the cell wide signals.

Thus the maximum beamwidth will correspond in this case to the widest cell wide signal that the BS can transmit and the minimum beamwidth to the user specific beamwidth. In this case, both types of beamwidth can be steered.

When in real operation with a fading channel, the beam shape may be very non-uniform. For the declarations, the minimum beamwidth regular beamshape and maximum steering directions achieved in a reflection free environment in which the beam shape is pre-selected (i.e. reciprocity algorithms turned off) is declared.

Table F-3

	Declaration identifier
	Declaration
	Used in requirements
	Notes

	D9.1
	Coordinate system reference pointh
	9, 10
	Probably in the middle of the column. This declaration would most likely be provided with a vendor diagram.

	D9.2
	Coordinate system orientation
	9, 10
	The θ axis is along the length of the column and the φ axis across the width (would most likely be provided in a diagram)

	D9.3
	Beam identifier
	9
	BID1, BID2, BID3, BID4

	DX.X
	Equivalent beams
	9
	BID1 and BID2 are equivalent

BID3 and BID4 are equivalent

	D9.4
	Beam operating band support
	9
	BID1, 2, 3, 4: Band 41

	D9.5
	Beam RAT support
	9
	BID1, 2, 3, 4: E-UTRA

	D9.6
	Beam E-UTRA signal band width support
	9,10
	BID1, 2, 3, 4: 5, 10, 15, 20 MHz

	D9.7
	Reference beam direction pair
	9
	BID1, 2, 3, 4: (0,0)

(All beam peak and beam centre directions align)

	D9.8
	Reference direction EIRP
	9
	BID1, 2: 57dBm

BID3, BID4: 61dBm

	D9.10
	EIRP accuracy directions set
	9
	BID1, 2: As in the following diagram:
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BID3, 4: As in the following diagram:
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(All beam peak and beam centre directions align)

	D9.11
	Maximum steering direction(s)
	9
	BID1, 2: (0,0), (0,-10)

BID3,4: (-30,0), (30,0), (0,10), (0,-10), (0,0)

(All beam peak and beam centre directions align)

	D9.12
	Maximum EIRP
	9
	BID1, 2: 57dBm at (0,0), 56.8dBm at (0,-10)

BID3, 4: 60.5 dBm at (0,-10) and (0,10). 60 dBm at (30,0) and (-30,0)

	D9.13
	Beamwidth
	9
	BID1, 2: 9 degrees in φ, 60 degrees in θ in the reference direction (0,0). 10 degrees in φ, 60 degrees in θ in the reference direction (0,-10).

BID3, BID4: 9 degrees in φ, 8 degrees in θ (0,0). 10 degrees in φ, 8 degrees in θ (0,10) and (0,-10), 9 degrees in φ, 12 degrees in θ (30,0) and (-30,0) 

	D9.14
	Narrowest beamwidth in the reference beam direction
	9
	9 degrees in φ, 8 degrees in θ

	D9.15
	Widest beamwidth in the reference beam direction
	9
	9 degrees in φ, 60 degrees in θ

	D9.16
	Beamwidth at the highest possible EIRP
	9
	9 degrees in φ, 8 degrees in θ


<Unchanged texts omitted>

<End of Text Proposal>
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