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1 Introduction
The declarations table format was approved in the last meeting [3]. 
In the TR so far there have been a number of declarations identified, the new declarations for OTA requirements were discussed in [4] although the format for the table used in that document was not consistent with the approved format in [3].

In this contribution the required OTA declarations are revisited and placed in the approved table format.
2 Discussion
The  following text is identified form TS37.842 [1], it is repeated below with the required declarations and the Declaration Unique ID (DUID) number highlighted,

2.1 Radiated requirements

Sub-clause 7 in the TR

The vendor shall declare the location of this coordinate system origin<DUID101> in reference to an identifiable physical feature of the base station enclosure. The vendor shall also declare the orientation of this coordinate system <DUID102> in reference to an identifiable physical feature of the base station enclosure.
2.2 Radiated Transmitter power requirements

2.2.1 Declarations highlighted in specification
In the radiated transmitter power requirements the following declarations are called for:
The minimum requirements for AAS base station radiated transmit power, shall be placed on one or more manufacturer declared beam(s) that are intended for cell-wide coverage. 
There shall therefore be at least 1 beam declared, the characteristics of which are defined as:
For an AAS beam, the following parameters that belong to the beam are declared:
· A beam identifier. <DUID110>
· A reference beam direction pair, including reference beam peak direction and reference beam centre direction. <DUID114> 
· A maximum EIRP achieved in the beam peak direction when the beam direction pair is set to the reference beam direction. <DUID115>
·  The EIRP accuracy directions set. <DUID116>
· Four further beam directions at the maximum steering directions, where the maximum steering direction is the beam direction pair associated with the maximum beam centre steering direction. (selection of these 4 maximum steering directions is described in section 7.1.4) <DUID117>
· For each of the four further beam direction pairs at the maximum steering directions

· Maximum EIRP achieved in the beam peak direction (one EIRP per beam   peak direction pair) <DUID118>
·  Beamwidth (One beamwidth per beam direction pair) <DUID119>
2.2.2 Beam declarations required for minimum declaration set

In [5] the minimum set of beams which need to be declared for the AAS BS were discussed. It was suggested the following minimum sets of unique beams are required for conformance declaration.

The required beams shall have the highest possible EIRP and do not compete for resources at the following extremes of beam width:

1) narrowest BWθ, narrowest BWϕ (possible when narrowest BWθ) at the reference beam direction <DUID119>
2) narrowest BWϕ, narrowest BWθ (possible when narrowest BWϕ) at the reference beam direction<DUID119>
3) Widest BWθ , widest BWϕ (possible when widest BWθ) at the reference beam direction<DUID120>
4) Widest BWϕ – widest BWθ (possible when widest BWϕ) at the reference beam direction<DUID120>
5) BWθ and BWϕ which provide highest possible EIRP at the reference beam direction. <DUID121>
Note. Extremes of beamwidth are only required if different.

2.2.3 Additional requirements for TX radiated declarations

In addition to the declarations highlighted in the TR so far, there are a number of declarations which are needed to cover the system aspects of the beam declarations, operational band, supported RAT’s etc….

These declarations are similar to many of the conducted declarations identified in sub-clause. 4.7 of 37.141 and the AAS conducted declarations identified in [6].

Conducted declarations are in the most part made per TAB connector, however the radiated requirements are OTA and hence apply to the entire system, hence fewer declarations are needed relating to the hardware.

The following have been identified:

· Supported operating band – so far the description of a beam has not included the operating band. It seems likely that as beam width is part of the beam declaration and beam width is linked to the electrical aperture of the antenna (which is a fixed physical thing) that beam width will change as operating band changes. It is hence sensible to assume that if the operating band is different, this is covered by a separate beam declaration. However if all beam parameters are identical for a number of operating bands then it should also be possible to declare a beam as supporting multiple operating bands <DUID111>. 

· Supported RAT -  As with conducted power requirements, it is important to now which RAT’s are supported so they can be tested. The conducted declarations are per TAB connector so the RAT support will need to be declared separately for the radiated requirements and possibly per beam. Either way it seems sensible to declare the RAT <DUID112> (and BW’s supported <DUID113>.) for each beam. 

· Multi-band. The EIRP test is intended to check that a beam can be placed in a declared direction at a declared accuracy. It is not seem that this ability is affected by the system’s ability to support more than one operating band. The system may be capable of achieving this in a number of ways (see sub-clause 4.9 37.105).  As each beam is checked individually there is no need to explicitly declare if the system is multi-band or not (although clearly if more than one operating band is declared for the declared beams it is multi-band).
· Multi-carrier – As with multi-band if the system is capable of generating more than 1 carrier then this may be from a number of different mechanisms. The EIRP test is applied per beam and each beam should be considered a single carrier. Beam declarations therefore do not need to be identified by to be single or multiple carrier. It is to be further discussed it is necessary for the EIRP requirement to be carried out with the PA’s in the system operating at maximum power. If it is decided that this is necessary and the PA’s are multi-carrier PA’s then it may be necessary to declare such systems as having parallel beams (either same frequency for the diversity/MIMO functionality, or different frequency for multi-carrier functionality). This declaration would be attached to the hardware however, it is not the beam which is multi-carrier but the hardware generating it.

· Base station RF bandwidth – this parameter is the max BW for multi-carrier operation, as discussed OTA declarations are per carrier  so this is not needed for the EIRP declarations
2.3 Uplink OTA requirements

2.3.1 Declarations highlighted in specification

In the Uplink OTA requirements the following declarations are called for:

The OTA sensitivity requirement is based upon the declaration of one or more OTA sensitivity direction declarations (OSDD), related to an AAS BS receiver. 
There must be at least 1 OSDD declared, the contents of which is  as follows:

If the AAS BS is capable of redirecting the receiver target related <DUID144> to the OSDD then the OSDD shall include: 

· A declared minimum EIS level, the OTA sensitivity, applicable to all sensitivity RoAoA in the OSDD. <DUID145>
· A declared receiver target redirection range, describing all the angles of arrival that can be addressed for the OSDD through alternative settings in the AAS BS. <DUID147>
· Five declared sensitivity RoAoA comprising the conformance testing directions as detailed below. . <DUID148> and <DUID150>
· The receiver target reference direction  . <DUID148>
Note that some of the declared sensitivity RoAoA may coincide depending on the redirection capability. 

The sensitivity RoAoA resulting from the current BS settings is referred to as the active sensitivity RoAoA. The declared OTA sensitivity applies only to the active sensitivity RoAoA inside the receiver target redirection range.

Note that several sensitivity RoAoA may be implicitly defined by the receiver target redirection range without being explicitly declared in the OSDD. 

If the AAS BS is not capable of redirecting the receiver target related to the OSDD <DUID144>, then the OSDD includes only: 

· A declared minimum EIS level, the OTA sensitivity, applicable to the sensitivity RoAoA of the OSDD. <DUID145>
· One declared sensitivity RoAoA <DUID146>
· The receiver target reference direction <DUID148>
2.3.2 Additional requirements for Rx radiated declarations

As may  OSDD’s as required can be declared, as the UL does not have beams in the same way as the DL there is no need to declare a minimum set of OSDD’s in the same way as a minimum set of beams id declared in the DL.
There some additional declaration required for the Rx radiated requirements however these are discussed below:

OSDD identifier – In the BL a beam identifier was explicitly described in the core text, as more that 1 OSDD may be declared a unique identifier for each OSDD will also be required <DUID140>
OSDD operating band support. An OSDD has the same EIS associated with it (unless different RAT or signal BW is used). If the operating band changes then it could be expected that both the EIS and the Sensitivity RoAoA may change as the electrical  aperture of the antenna will change. If either of these change then it would be expected that the a separate OSDD declaration would be required. However if both the EIS (for a particular RAT or signal BW) and the directions set remain constant then multiple operating bands could be declared for each OSDD. Either way it is important that the operating band(s) associated with the OSDD are declared.  <DUID141>
OSDD RAT support. As discussed an OSDD with a  fixed set of parameters (antenna directivity Rx NF and gain etc..) would have different EIS values based on the RAT and the signal BW. As these are essentially the same OSDD then different EIS can be declared in the same OSDD for different RATs and signal bandwidths. The RAT support for each OSDD should therefore be declared. <DUID142> and <DUID143>
3 Summary

The declarations highlighted in the TR [1] for the OTA requirements have been examined and declarations with unique ID’s made in the agreed table format for the TR.

In addition additional declarations based on eth AAS NS system requirements have been identified and listed in the same table.

The table is presented as a TP for addition in the TR. 
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5 Text Proposal:

TR37.842  v1.9.0
--------------Start of text proposal-------------
5.1.1 9.x3 Manufacturer declaration description list

Table 9.X2-1 is a complete list of manufacture declarations agreed under the WI AAS_LTE_UTRA to apply for AAS BS.
Table 9.X2-1: Manufacturer declaration description list
	Declaration identifier
	Declaration
	Description

	DUID101
	Coordinate system reference point
	Location of coordinated system reference point in reference to an identifiable physical feature of the base station enclosure.

	DUID102
	Coordinate system orientation
	Orientation of the coordinate system in reference to an identifiable physical feature of the base station enclosure.

	DUID110
	Beam identifier
	A unique title to identify a beam. E.g. a,b,c or 1,2,3.  Declared for every beam

	DUID111
	Beam operating band support
	Operating band supported by the beam, declared for every beam.

	DUID112
	Beam RAT support
	RAT(s) supported by each beam for each supported operating band, declared for every beam

	DUID113
	E-UTRA signal band width support
	E-UTRA channel Bandwidth supported for each beam and supported operating band.

	DUID114
	Reference beam direction pair
	The beam direction pair, describing the reference beam peak direction and the reference beam centre direction. Declared for every beam

	DUID115
	Reference direction EIRP
	The maximum EIRP at the peak beam direction of the reference beam direction pair. Declared for every beam.

	DUID116
	EIRP accuracy directions set
	The EIRP accuracy directions set for each beam. Declared for every beam.

	DUID117
	Maximum steering direction(s)
	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. (

· 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.

	DUID118
	Maximum EIRP
	The maximum EIRP at the beam peak direction for each of the declared maximum steering directions (DUID114). Declared for every beam.

	DUID119
	Beamwidth
	The beamwidth for the reference beam direction and the four maximum steering directions. Declared for every beam.

	DUID120
	Narrowest beamwidth in the reference beam direction
	The narrowest beam(s) the AAS BS can generate for each operating band and RAT in θ and ϕ, with the highest possible EIRP which do not compete for resources. This may be 2 different beams or only 1 as follows:.

· narrowest BWθ, narrowest BWϕ (possible when narrowest BWθ) at the reference beam direction

· narrowest BWϕ, narrowest BWθ (possible when narrowest BWϕ) at the reference beam direction

	DUID121
	Widest beamwidth in the reference beam direction
	The widest beam(s) , the AAS BS can generate for each operating band and RAT in θ and ϕ, with the highest possible EIRP which do not compete for resources. This may be 2 different beams or only 1as follows:

· Widest BWθ , widest BWϕ (possible when widest BWθ) at the reference beam direction

· Widest BWϕ – widest BWθ (possible when widest BWϕ) at the reference beam direction

	DUID122
	Beamwidth at the highest possible EIRP
	The beamwidth for the beam with the highest EIPR, which does not compete for resources that the AAS BS can generate, i.e.

BWθ and BWϕ which provide highest possible EIRP at the reference beam direction

This may be the same as the beam declared in DUID116

	
	
	

	DUID140
	OSDD identifier
	A unique identifier  for the OSDD

Declared for every OSDD

	DUID141
	OSDD operating band support
	Operating band supported by the OSDD, declared for every OSDD. 

Note. As each OSDD has a declared EIS value, multiple operating band can be only be declared if they have the same EID declaration.

	DUID142
	OSDD RAT support
	RAT(s) supported by the OSDD for each supported operating band, declared for every OSDD.

Note. If the OSDD supports multiple RAT’s with different EIS value if all other parameters are the same then different EIS values for different RATS and signal BW’s may be declared for an OSDD. 

	DUID143
	E-UTRA supported channel BW  
	The E-UTRA signal BW’s supported by each OSDD.

	DUID144
	Redirection of receiver target support
	Ability to redirect the receiver target related to the OSDD

	DUID145
	Minimum EIS
	The  minimum EIS requirement  (i.e. maximum allowable EIS value) applicable to all sensitivity RoAoA in the OSDD
Declared for every supported RAT and E-UTRA supported channel BW  for the OSDD.

Declared per OSDD
If the AAS BS is not capable of redirecting the receiver target related to the OSDD then there is only 1 RoAoA applicable to the OSDD.

	DUID146
	Receiver target reference direction Sensitivity Range of Angle of Arrival
	The sensitivity RoAoA associated with the receiver target reference direction (DUID147) for each OSDD.

	DUID147
	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 

	DUID148
	receiver target reference direction
	For each OSDD an associated direction inside the receiver target redirection range (DUID146) . For an OSDD without receiver target redirection range, this is a direction inside the sensitivity RoAoA.

	DUID149
	Conformance test directions sensitivity RoAoA
	For each OSDD that includes a receiver target redirection range, 4 sensitivity RoAoA comprising the conformance test directions (DUID149).

	DUID150
	Conformance test directions
	For each OSDD 4 conformance test directions.

If the OSDD includes a receiver target redirection range the following 4 directions

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 4 directions:

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.

	
	
	


--------------End of text proposal-------------



























































































