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1 Introduction
In the existing REL 13 AAS BS specification there are number of requirements which use the factor NTXU,counted so that system requirements for AAS BS are consistent with equivalent non-AAS requirements.
For the full OTA requirements this factor needs to be re-addressed both by its definition and its use to see if it is still applicable.

This paper discusses possible solutions for defining NTXU,counted for the all OTA requirements.
2 Discussion

The factor NTXU,counted (or NRXU,counted) has 2 purposes:
· It enables the per TRX requirements used in non-AAS specifications to be formed into system requirements for AAS BS

· It caps the number of equivalent non-AAS TRX the AAS BS is equated to.

· It may also be used to scale for AAS BS which generate a minimum number of cells >1.

NTXU,counted  is defined in [2] as:
NTXU,counted
The number of active transmitter units , as calculated in subclause 6.1, that are taken into account or conducted TX power limit in subclause 6.2, and for unwanted emissions scaling.

Further

The number of active transmitter units that are considered when calculating the emissions limit (NTXU, counted) for an AAS BS is calculated as follows:


NTXU, counted = min(NTXU,active , 8×Ncells) for E-UTRA single RAT AAS BS and MSR AAS BS (except UTRA only MSR AAS BS)

and


NTXU, counted = min(NTXU,active, 4×Ncells) for UTRA single RAT AAS BS and UTRA only MSR AAS BS

Further;

NTXU,countedpercell = NTXU,counted / Ncells

NTXU,countedpercell is used for scaling the basic limits as described in subclause 6.6.

NOTE:
NTXU,active depends on the actual number of active transmitter units and is independent to the declaration of Ncells.

The definition of NTXU,counted  uses NTXU,active or the number of active transmitter units where:

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to one or more TAB connectors at the transceiver array boundary
2.1 N for OTA

The all OTA AAS BS requirements goal is to provide the same performance and protection as the REL13 AAS BS specification. Hence any scaling applied to the requirements at the TAB connectors should be applied if possible to the radiated interface.

NTXU,counted  is used for scaling absolute values of radiated emissions in terms of  both unwanted and wanted emissions. 

For wanted emissions NTXU,counted  is used to scale the output power limits for the BS classes so that a system limit can be found for a multi-TRX AAS BS. This has been further discussed in [3].

For unwanted emissions NTXU,counted  is used to scale where appropriate the absolute unwanted power levels, both in band and out of band. Exceptions currently exist for FCC limits where the regulation clearly states that any MIMO/diversity channels are considered as a single TRX (this is true for AAS and non-AAS).
So for the all OTA requirement NTXU,counted  or equivalent is needed, 2 possible oprions are:

· Modify the existing definition so it is suitable for OTA

· Fix the value of NTXU,counted  

Each of these option is further investigated.

2.1.1 Modifying the existing definition of NTXU,counted  
The definitions used for NTXU,counted  are based on the declaration of active transceiver units. Whilst the OTA AAS does not have a transceiver array boundary defined, it may contain transceiver units and hence it seems acceptable to include a declaration about number of active transceiver units in the requirements and this could be used to derive NTXU,counted .
Currently the definition of active transceiver unit includes references to the transceiver array boundary and TAB connectors, so in its current state it is not acceptable for the all OTA requirements. However it seems a small modification and it could be made acceptable.

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to be radiated in the far field.
Note the term far field was chosen as this is defined in the existing reference architecture in [2].

2.1.2 Fix the value of NTXU,counted  

It should be noted that the value of NTXU,counted  is capped depending on the RAT at 4 * Ncells for UTRA and 8 * Ncells for E-UTRA.

It must be remembered that one of the primary reasons for developing the all OTA AAS specification that as the number of transceiver units increases then the number of TAB connectors will become too large to both provide an conducted interface and to test effectively.

It is perhaps a reasonable assumption to state that any AAS BS with enough transceiver units to require an all OTA specification will have >8 active transceiver units.

If this assumption can be agreed then it is not necessary to declare and count active transceiver units, but NTXU,counted  a=can be simply fixed at 4 * Ncells for UTRA and 8 * Ncells for E-UTRA. This would simplify the definitions and declarations associated with N.

At the same time however it would be necessary to have a limitation on the architecture of an all TA AAS BS, to state that the number of active transceiver units is greater than 4 or 8 (for respective RATs). It would still therefore be necessary to have a definition for active transceiver units, the only thing being simplified would be the declarations.

2.1.3 Pro’s and con’s
Either of the methods described would be acceptable, and both require a revised definition of active transceiver unit, so neither has more or less work associated with it.

Fixing the value of N does require that a restriction is put on the AAS BS architecture, whilst this restriction is reasonable, the concept of defining and agreeing on a definition of what an AAS BS is has from the beginning been very difficult to agree. There is the risk that in attempting to place this restriction on an AAS BS definition we may have the same problem agreeing what an AAS BS is!

Modifying the existing definition has perhaps some unnecessary declarations associated with it, however the declarations already exist in the REL13 AAS so do not represent additional complication and it can be adopted with minor changes.
As it avoids a restriction on the AAS architecture and is therefore simpler to implement we have a slight preference on modifying the definition of active transceiver unit and keeping the rest of the definitions and derivations of NTXU,counted   the same as in the existing specification.
2.1.4 Naming
It is not clear at this stage if the definition of NTXU,counted  for the REL13 AAS BS specification can use an updated definition of active transceiver unit or if it should remain as it is. 

There seems no reason why the  suggested modification can be used for both the conducted/OTA and the OTA only specification, however if they are to be different (or if the fixed method is used) then the variable N should have a different name. NTXU,OTA is suggested, this can be used in square brackets until the issue is resolved.
3 Summary
The factor NTXU,counted  which is used in the REL13 AAS specification to scale nonAAS requirements to provide system level AAS BS trequirements has been discussed. Two options have been presented and the impact on the specification analysed. We have a slight preference for the slightly simpler solution to modifiy the definition of active trasniever unit and to leave the reast of the definition and derivation of NTXU,counted  the same.
The suggest new definition is:

active transmitter unit: transmitter unit which is ON, and has the ability to send modulated data streams that are parallel and distinct to those sent from other transmitter units to be radiated in the far field.
It has also been suggested that the scaling factor for the OTA requirement is referred to as a different name in square brackets until the issue is solved, [NTXU,OTA ] is suggested
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--------------Start of text proposal-------------
3
Definitions, symbols and abbreviations

{Unchanged text omitted}

3.2
Symbols
{Unchanged symbols omitted}

LRX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the receiver path
LTX 



loss factor accounting for antenna losses, distribution losses, integration losses etc. in the transmitter path

[NTXU,OTA]
The number of active transmitter units , definition FFS
PRated,c,TRP
The rated total radiated power when all the transmitter units are operating at their rated output power for a single carrier.

3.3
Abbreviations

{Unchanged abbreviations omitted}

TRP
Total Radiated Power
{Unchanged text omitted}

5
Radiated transmitter characteristics 
5.1
General
5.1 
Base station output power
5.2.3
Output power accuracy

Output power accuracy requirements for the AAS BS ensure:

· Stable network planning (estimation of cell size etc based on available power). 

· Upper limit for use with regulatory issues where max EIRP may be a consideration.

In addition the REL13 EIRP accuracy requirement ensures:

· Stable beam forming and beam steering capabilities of the AAS BS.

For each of these it is the EIRP value which is of interest not the TRP, hence for all OTA the output power accuracy requirement may be expressed as a EIRP. The existing conducted output accuracy requirement can be replaced with an EIRP accuracy requirement.

In the REL13 version of the AAS BS specification a EIRP accuracy requirement was added as one of the radiated requirements along with maintaining the conducted accuracy requirement at each TAB connector.

The conducted requirement states that:

In normal conditions, Pmax,c,TABC shall remain within +2 dB and -2 dB of the configured carrier power for each TAB connector as declared by the manufacturer.

The EIRP accuracy requirement states:

For each declared beam, in normal conditions, for any specific beam peak direction associated with a beam direction pair within the EIRP accuracy directions set , a manufacturer  claimed EIRP level in the corresponding beam peak direction shall be achievable to within +2,2 dB and -2,2 dB of the claimed value.

These core requirements are derived from the same system and variation analysis, hence the REL13 EIRP accuracy requirement can be used as the only accuracy requirement for the all OTA specification.

The core requirement in both cases states that the maximum measured output power shall be within the stated accuracy of the configured or claimed value.  

However there is a difference in the way compliance however shown between the conducted requirement and the radiated requirement. The conducted requirement compliance is shown at the maximum rated output power PRated,c,TABC, the radiated requirement however is done at the declared rated beam EIRP.  Hence it is not guaranteed that the EIRP conformance is done with all the transceiver units operating at maximum power PRated,c,TRP.

The declaration definition of rated beam EIRP can be modified to align the max power condition for the conducted and radiated requirements.

	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 (D9.9), as well as the reference beam direction pair (D9.7) when the TRP is PRated,c,TRP. Declared for every beam identified in D9.3.


With this amendment the existing EIRP accuracy requirement and its levels can replace the conducted accuracy requirements. 

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










































