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1 Introduction
The eAAS WID [1] objective is to derive a set of OTA RF requirements for the AAS which provide the same level of performance and protection as the rel-13 AAS BS requirements do.

As work on finalising the  REL13 radiated and conducted requirements has moved into the maintenance phase the question has arisen of how we handle the ‘old’ REL13 conducted requirements as the ‘new’ REL14 radiated requirements are introduced. In particular it is clear that the REL13 requirements will need maintenance to remain up to date particularly as new bands are introduced.

A similar issue has also been discussed in the NR work as in that work item it has been more clear from the start that both conducted and radiated requirements will be required.

This contribution discusses how the conducted requirements from REL13 are handled as we move into REL14.

2 Discussion

The justification for the OTA AAS work is based on AAS BS architectures including more and more transceiver units and larger numbers of connectors. The need to have a conducted interface hence becomes a restriction and a set of OTA requirements is of greater importance.

It may also be true however that there are AAS BS products which have fewer transceiver units (and connectors) but are still classified as AAS. This may be particularly true at low frequencies where antenna geometries are large (and hence cannot support large numbers of transceiver units). In such cases if a conducted interface is available then it is likely a conducted requirement would be preferable. Once again this is likely to be particularly true at low frequencies where far field testing requires much larger test facilities.

In NR this issue has been highlighted from the start, and is somewhat exaggerated by the much higher frequencies being considered which benefit from an all OTA requirement by the fact that implementing connectors at mm wave frequencies is much more difficult.

2.1 NR

For NR in [2] the various test specifications for the non-AAS, the AAS and the NR requirements were described as follows:
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Figure 1: Partition between conducted and radiated testing from [2]
The test approach for NR was then further subdivided by frequency and the ability to beam form:
The NR approach is to have:

· Conducted requirements – similar to non-AAS applying per connector

· Hybrid requirements – A mixture of conducted and radiated requirements (REL13 AAS specification clearly fall into this category

· OTA requirements – a full set of OTA requirements (as proposed in eAAS WI)
It has been suggested [2] that the type of requirement depends on the frequency and beam forming capability of the NR radio.
Table 1. NR Test matrix
	Frequency
	Beam-forming*

	Test approach

	
	
	Conducted
	Hybrid
	OTA

	<6 GHz
	No
	X
	
	

	<6 GHz
	Yes
	
	X
	X

	>6 GHz
	Yes
	
	
	X

	Note. Beam forming here refers to the ability to control the power in space so the antenna must be part of the system. OTA requirements in defined directions test such ability. 


The situation for AAS is slightly simpler as <6GHz with no beam forming is considered a non-AAS system covered by the non-AAS RF requirements. AAS also has no bands above 6GHz so this case is not valid.

An AAS is therefore similar to a sub-6GHz system with beam forming. From Table 1 it can be seen that an NR system would expect have both Hybrid and OTA requirements.
2.2 AAS requirements
It clearly makes sense to have as much synergy between the different 3GPP specifications as possible. Hence adopting the approach used in NR for AAS makes sense.

· It neatly handles the issue of how to handle the REL13 conducted requirements as these would be part of the Hybrid requirements.

· It allows for the OTA AAS requirements to be introduced as the OTA requirements.

Figure 1 should therefore be redrawn as:
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Figure 2: Proposed partition between conducted and radiated testing

The AAS BS specifications will therefore consist of Hybrid requirements and OTA requirements.

Note the AAS BS conformance specifications TS 37.145 are already split into 2 parts, part 1 (conducted) and part 2 (radiated). 

It is hoped that the existing core requirement can be used to fit both the Hybrid and OTA requirements but this is FFS.

2.2.1 Hybrid requirements

Clearly the existing REL13 AAS specifications can be regarded as Hybrid as they consist of both radiated and conducted requirements.

The requirements being developed under the eAAS WI are clearly all OTA.

A simple approach would be to declare a system to be Hybrid or OTA (with connectors or without) and use the appropriate set of requirements. That way both sets could exist in the same TS and their applicability would be clear based on the declaration.

A more complex arrangement for a Hybrid system may be to have the vendor declare which requirements will be met as conducted and which to be met as OTA. However this system may be difficult to implement as many requirements are dependent on each other. For example:

· All transmitter measurements (ACLR, EVM, etc.) require the system to be in max power condition. It would not make sense to have for example a conducted output power requirement and a OTA ACLR requirement. 

· The receiver tests require the transmitter to be ON, hence the receiver OTA requirement needs a Tx OTA requirement to ensure that condition is satisfied.

As by definition the Hybrid requirements require that connectors are present, and it is generally regarded that conducted testing is simpler, a starting point may be to define the Hybrid requirements to be the existing REL13 requirements.

This also means that the conducted requirements will be an integral part of the REL14 requirements and hence maintenance of the conducted requirements will be much simpler.

2.2.2 OTA requirements

One issue which has become apparent in the initial work on the OTA requirements is that in some cases the ‘older’ AAS architectures which fit nicely into the REL13 methodology are problematic when considering all OTA.

One example of this is EVM where there is an open issue in the WF [3]:
· How to apply EVM requirements for AAS BS with multiple transceivers but without the ability to user beam steer is FFS.

In NR this condition is not being considered as it applied to systems which have relatively few transceivers and only use them for applications such as cell shaping, cell splitting etc. Whilst these are AAS functions, they are not likely to impact an AAS which has been designed to be all OTA as such a system will have many transceivers and will almost certainly implement user level beam forming.

In AAS if we maintain the Hybrid requirements then such systems can easily be defined as being Hybrid systems and hence testable under those requirements. Once excluded from the OTA requirements the job of generating high quality and understandable OTA requirements becomes simpler.
3 Summary
The issue of how to handle the existing REL13 AAS conducted requirements has been discussed and it has been suggested that using the same approach as being suggested for NR be used:

· AAS will require only sub 6GHz Hybrid and OTA requirements. 

· The existing REL13 AAS requirements will form the Hybrid requirements

· The eAAS all OTA requirements will be the OTA requirements

An AAS with connectors will be declared as such and meet the Hybrid requirements.
An AAS with no connector will be declared as such and must meet the OTA requirements.

The existing AAS BS core requirement (TS 37.105) can have its radiated requirements section added to and cover the full OTA set of requirements.

The existing AAS BS conformance requirements (TS 37.145-1&2) is already partitioned in to conducted and radiated, the radiated part can be expanded to cover the new OTA requirements.

It is FFS if Hybrid requirements have any flexibility in terms of having some requirements as either conducted or OTA. 
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