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1 Introduction
So far a beam has been defined only as the main lobe of a radiation pattern. Each bam has been defined as having and EIRP, a beamwidth and a beam direction pair.
However it is not clear how the beam declarations relate to multi-carrier operation and multi-band operation.

As it has been suggested that it is necessary to create maximum power conditions (i.e. TAB connectors working at Pmax,t,TABC) when carrying out OTA conformance it is important to define maximum OTA power conditions at which beams can then be tested EIRP accuracy.

This contribution attempts to clear this issue up.

2 Discussion

It has been discussed if general OTA  properties concerning the capabilities with an operating band should be declared for each beam or for the whole operating band. Although currently all TX OTA parameters are on beams and hence there is little difference if this parameter is declared per beam or per operating band. However in the future it is the target that all parameters will be OTA and not all parameters will be on beams (TRP type parameters for example).

AS it seems unlikely that single band transceiver units will be used for some beams in an operating band and multi-band transceiver units for others it is more appropriate to apply this parameter to each operating band rather than per beam.

2.1 Multi-carrier
Within an operating band an AAS may generate multiple carriers by a number of means:

1. Multi-carrier transceiver units may generate multiple carriers all of which are generating the same beam

2. Multiple-carrier transceiver units where different carriers generate different beams

3. Many single carrier transceiver units forming beams through separate antenna elements
Assuming that whatever the number of carriers generated the AAS beam forming capability is the same (a fair assumption as the RDN and antenna array is common to all) then (2) does not need to be considered. If different carriers are generating different beams then the beams will be bounded by the same set of extreme steering directions, hence (2) can be represented by (1)
Option (3) also does not need to be considered as if the transceiver units are separate then the additional carriers will be covered by the parallel beam declarations.

Therefore it is only necessary to stress either:

1. The maximum EIRP for a beam is the power of all carriers in the operating band.
2. The number of carriers capable of operating at max EIRP simultaneously is declared.

As the conducted base station output power (and the limits of output power due to BS class) are per carrier, EIRP is more useful as a parameter per carrier. The 2nd option therefore is preferred and requires an additional declaration.
	D9.12
	Maximum EIRP
	The maximum EIRP per carrier at the beam peak direction for each of the declared maximum steering directions (D9.11). Declared for every beam.

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


2.1.1 Contiguous and non-contiguous operation

For the conducted tests there are different test configurations depending on the contiguous or non-contiguous support of the TAB connectors when operating multi-carrier. As we are defining beams as being capable of multi-carrier then the same distinction is needed.

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

	D9.xx
	CA only operation
	Declared per operating band
.


2.1.1.1 Multi-RAT

There are conducted test configurations defined which cover the base where power can be distributed between RATs so that maximum number of carrier and maximum output power may not be achieved simultaneously.

If such a condition occurs at the conducted interface then clearly it may exist at the radiated one, hence similar declarations are required.

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


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



2.2 Multi-band
When considered OTA the AAS can generate beams in multiple band by either:

· Multiple-bands using multi-band TAB connectors (i.e. multi-band active RF hardware).

· Single band TAB connectors at different bands.

In the conducted tests multi-band is only considered if the multi-band TAB connectors are being tested, hence only the 1st bullet is of any importance.
OTA it makes little difference if the multiple bands are generated by common RF hardware or by separate RF hardware, however it seems likely that we will need to continue with the same definitions. Hence an additional declaration is required for each beam to identify if it has been generated with multi-band TAB connectors or not.

Unlike the multi-carrier case where it is assumed that as the beams are in the same operating band the beam declarations re the same. It would seem likely that in the multi-band case the beams in different bands would have different characteristics and hence be subject to different beam declarations and have unique beam identifiers.

If a beam is generated by multi-band TAB connectors therefore it is necessary to also identify the other beams the same set of connectors is responsible for.

	D9.xx
	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.xx
	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.xx) have been declared,


2.3 Declarations for Test configurations

The re are a number of addition declarations which are required when forming he multi-band test configurations which cover the possibility that both the maximum number of carriers and the maximum power cannot be supported at the same time. This gives rise to 2 options for which additional information is required.

· Maximum number of carriers at reduced output power

· Maximum output power at reduced number of carriers

These declarations exist in the conducted requirements and similar OTA declarations are required.

Additional information is also required about te contiguous / non contiguous spectrum support and the Capability sets supported in each operating band. This gives the following additional declarations:

	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 shall 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 (D.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 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.


3 Summary

The issue of translating the conducted test configurations for multi-band and multi-carrier OTA conditions has been discussed and a number of required declarations have been identified.
The test proposal part of this contribution adds those declarations to the list in the TR.
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9.3
Manufacturer declaration description list

Table 9.3-1 is a complete list of manufacture declarations agreed under the WI AAS_LTE_UTRA to apply for AAS BS.
Table 9.3-1: Manufacturer declaration description list

--------------unchanged declaration omitted-------------
	D9.12
	Maximum EIRP
	The maximum EIRP per carrier at the beam peak direction for each of the declared maximum steering directions (D9.11). Declared for every beam.

	--------------unchanged declaration omitted-------------

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

	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


	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 operating band
.

	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 shall 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 (D.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 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.

	
	
	


--------------end of text proposal-------------
