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1 Introduction
In the last meeting the WF [1] was approved which capture agreements on the type of spatial emissions declarations which would be captured and some open issues on how the requirement would be documented in the technical specifications and reports.
This contribution captures our opinion on how the declarations should be captured.
2 Discussion

Spatial emissions has been discussed for some time and the resulting agreements form somewhat of a compromise.

The declarations do not form part of a minimum requirement and are therefore optional. The advantage of having a 3GPP definition of the declaration is that whilst it is not mandatory to provide such information, if it is provided then information from different sources can be more easily compared. The concept of ‘declare and measure’ is therefore one which can be adopted for the spatial emissions mask.

2.1 Optional declarations location

The current open issue surrounds where the information for the declaration is recorded, we see the following options:

1. In the Technical report only

2. In an annex of the conformance specification

3. In the main body of the conformance specification.

 Each of these has pro’s and cons

2.1.1 In the TR 

The technical report is normative and hence a suitable location for an option requirement which is not a minimum requirement. 
Pro’s

The advantage in keeping in the TR is that the risk of the spatial mask being taken for a mandatory requirement and possibly confusing regulators is reduced. Also it provides a suitable location where information as to why spatial mask is not necessarily a good indicator of performance can be captured. 
Keeping the declarations definitions (and test descriptions) in the TR fulfills the goal of a common definition and minimizes the risks of misinterpretation.

Cons

Once a WI is over the TR tends to be a historical document which is not updated. Placing the declarations in the T may results in them becoming out of date at some point.

2.1.2 In Annex of conformance specification

Declarations and measurement procedures are captured in the conformance TS, so this is an obvious place for them. 

Pro’s

The other declarations and test uncertainties which are used in the conformance specification may be necessary for the definition of the optional spatial declarations.

Placing in an Annex reduces the risk of confusing the mandatory requirements and the option declarations. It is possible additional annexes with other optional definitions/declarations may be added

All the declarations, background and measurement descriptions can be kept under a single heading making maintenance of the optional requirement simpler.

Con’s

Having optional declarations in an annex of the conformance TS is a new procedure, there is a risk the declarations may be confused with a mandatory requirement.
2.1.3 In the main body of the conformance TS

The declarations section of the TX skeleton is called “Manufacturer’s declarations of regional and optional requirements”, which seems to cover option requirements. However the spatial emission are not optional requirement but optional declarations. An option requirement is something such as a co-location requirement where once the BS has been declared to meet it then a minimum requirement applies. This is different from an optional declaration which is just a definition of additional information.
Also if the declaration is captured in the declarations section there is no place in the main body of the text to describe any measurement procures. The conformance specification has a set format for each requirement where the minimum requirement is identified, the measurement procedure described and then the test requirement is generated (based on the measurement uncertainty if required).

The optional declaration clearly does not fit in this format.

Con’s

There is a large risk the optional declarations will be confused with optional requirements (which have minimum requirements)

The TS format does not support optional declarations and test descriptions.

2.1.4 Documentation location Summary

Clearly the options for the optional declarations location go from ‘least visible’ when they are captured n the TR to ‘most visible’ when captured in the main body of the conformance TS.

Our main concern with the optional decorations is the risk of misconception of the purpose of such requirements and the risk that when equating AAS systems to passive systems the spatial requirements will be compared with passive antenna spatial characteristics and the false impression that low spatial emissions = good performance could occur. Along with such misconceptions is the risk that the optional declarations could be mistaken for minimum requirements and find their way into regulation.

As such we prefer the least visible option of placing the declaration definitions in the TR.

However there are clear disadvantages in placing in the TR particularly with maintenance, so a reasonable compromise id to place in an annex of the conformance TS. If there are to be in the TS then an annex offers many advantages, the main structure of the TS does not need to be effected and both declarations, test descriptions and background information can be captured.
2.2 Example Annex

Below is an example of how the annex may look.
Example TP to TS 38.141-2
Annex E (informative):

Spatial emissions mask

E.1
General

The spatial emission mask is an optional declaration which provided additional information in the power level of emission in the intended (in cell) spatial directions and the unintended (out of cell) spatial directions. The declarations are only valid when the beam is configured in one of the EIRP conformance directions.
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Figure E.1-1 Directions diagram showing Out of cell directions set and In cell directions set.

The declaration of unwanted spatial emission may in many circumstances not directly relate to system performance on its own. This is because it is often not possible to differentiate wanted and unwanted radiation, and furthermore because the benefits of optimizing beamforming performance may outweigh the impacts of “unwanted” radiation, leading to systems with apparently higher unwanted radiation also providing superior throughput performance. System performance should additionally be characterized taking all factors into account.
E.2
Declarations

Table E.2-1-1: Optional Manufacturer declarations

	Declaration identifier
	Declaration
	Description

	DE.1
	Out of cell directions set 


	The set of directions which are outside the intended directions of radiation or outside the wanted cell. Declared per operating band.

	DE.2
	Out of cell power level 


	Declared in band total radiated power inside each of the out of cell directions set(s) (DE.1)

	DE.3
	In cell power level 


	Declared in band total radiated power outside each of the out of cell directions set(s) (DE.1)


E.3
Test Description
E.3.1
Definition and applicability

The optional declarations DE.1-3 may be declared per operating band. For each out of cell directions set (DE.1) declared the associated out of cell power level (DE.2) which is the in band TRP inside the out of cell direction set (DE.1) and the in cell power level (DE.3) which is the in band TRP inside the wanted cell (or outside the out of cell directions set (DE.1))

E.3.2
Test purpose

The test purpose is to verify the spatial emssions declaraions made in sub-clause E.2.

E.3.3
Method of test

E.3.4.1
Initial conditions

Test environment: Normal; see 3GPP TS 37.145-1 [9], clause B.2.
RF bandwidth positions to be tested: MRFBW see subclause 4.12.1.
Directions to be tested: {Description is FFS – e.g. sufficient points within the out of cell directions set to accurately (within 0.5dB?) estimate the total power within the direction set}
E.3.5.2
Procedure

OTA test requires correct use of an appropriate test facility which has been calibrated and is capable of performing measurements within the measurement uncertainties in subclause 4.1.2.

1)
Place the AAS BS at the positioner. 

2)
Align the manufacturer declared coordinate system orientation (see table 4.10-1, D9.2) of the AAS BS with the test system.

3)
Set the AAS BS in the direction of the first point of the measurement grid pattern for the out of cell direction set.

4)
Configure the beam peak direction of the AAS BS according to the declared beam direction pair.

5)
Set the base station to transmit according to the applicable test configuration in clause [5] using the corresponding test mode in subclause 4.12.2. 

6)
Measure the EIRP at each grid point inside the Out of cell directions set by either a) or b) below:
a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the AAS BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

7)
Set  the AAS BS in the direction of the next measurement grid point

8)
Test steps 6 to 7 are repeated for all grid points

9)
Set the AAS BS in the direction of the first point of the measurement grid pattern for outside out of cell direction set (i.e. the in cell directions).

10)
Measure the EIRP at each grid point outside the Out of cell directions set by either a) or b) below:
a)
If the test facility only supports single polarization, then measure EIRP with the test facility's test antenna/probe polarization matched to the AAS BS.

b)
If the test facility supports dual polarization then measure total EIRP for two orthogonal polarizations (denoted p1 and p2) and calculate total radiated transmit power for particular beam direction pair as EIRP = EIRPp1 + EIRPp2.

11)
Set  the AAS BS in the direction of the next measurement grid point

12)
Test steps 10 to 11 are repeated for all grid points
13)
Test steps 3 to 12 are repeated for all declared out of cell direction sets (DE.1)
E.3.6
Test Metric
For each declared out of cell directions set (DE.1) :

Poutofcell should be less than the declared out of cell power level (DE.2), where:
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{this may require some manipulatin as not its not TRP of whole sphere}
,where EIRP is the EIRP values in step 6 of sub-clause E3.5.2  which has been sampled at N locations along the -axis and M locations along the φ-axis inside the out of cell directions set (DE.1).
And

Pincell should be within +[xx]dB and –[xx]dB of the declared in cell power level (DE.3), where:
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{this may require some manipulatin as not its not TRP of whole sphere}
,where EIRP is the EIRP values in step 10 of sub-clause E3.5.2  which has been sampled at N locations along the -axis and M locations along the φ-axis outside the out of cell directions set (DE.1).
3 Summary
The different options of where the optional spatial emissions declaration should be located have been analyzed. Whilst our favored option is to keep the declaration definitions in the TR, a reasonable compromise seems to be to place them in the annex of 38.141-2.
An example of an appropriate annex with declarations definition and a suitable test description has also been provided to beeter see hw such optional declarations could be handled.
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