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1 Introduction
For a number of meetings the approach to maintaining the existing Rel13 requirements and forming a set of so called hybrid requirements which are available alongside the OTA requirements being developed in the eAAS WI has been discussed.

In the last meeting the way forward [1] suggested 4 options for dealing with this issue in the specifications:

1. Use the existing REL13 requirements (i.e. full set of conducted requirements with 2 OTA requirements).

2. Have a new set of requirements with some of the conducted requirements as OTA requirements.

3. Have 2 or more hybrid options (including options 1 and 2).

4. Have a set of requirements where certain requirements may be either conducted or OTA not both.

 This paper offers our opinion on the issue.
Note there is another paper in [2] which suggests that eAAS should be move to a REL15 WI from its current REL14 WI as eAAS will not be finished in REL14. However for the purposes for this paper, REL13 refers to the existing AAS specification and REL14 refers to the updated specification (with all OTA) at the output of the eAAS WI.
2 Discussion

The existing REL13 AAS BS specification assumes an architecture with a conducted interface at the transceiver array boundary and a radiated interface in the far field. This requirement will exist for REL13. 
It has been agreed that the AAS BS specification will be modified to contain both the newly developed full set of OTA requirements and a hybrid set of requirements suitable for systems with a conducted interface available.

1 Existing REL13 requirements

It makes sense that the hybrid requirements in the updated AAS BS specification (as a result of the eAAS WI) replace the existing REL13 requirements, otherwise we would end up with multiple sets of hybrid requirements in different releases. As it would then be necessary for maintenance of the REL13 requirements to be dealing with a different set of hybrid requirements to those being dealt with for Rel14 (and beyond). Whilst this is not impossible it is likely to require more work and may become difficult to understand the differences over time.

The existing REL13 requirements also provide the minimum set of OTA requirements needed to show conformance for an AAS, for a system which has a conducted interface it is possibly advantageous to be able to carry out as much of the conformance (and design) work at that conducted interface. OTA testing facilities are likely always to be more expensive and less available than a conducted facility, hence it is advantageous to maintain the hybrid requirements which have the lowest OTA testing overhead.

We therefore thing it is necessary for the hybrid requirements in the REL14 specification to include the existing REL13 requirements.

2 New Hybrid requirements with more conducted requirements as OTA

It was presented in [3] that where possible more of the existing conducted requirements could use the newly developed OTA requirements. One suggestion was that the in band requirements could be specified as OTA requirements and the out of band requirements could be conducted.
For example:

Table 1 : Hybrid requirements compliance matrix

	sub clause
	Requirement
	Conducted
	OTA

	6.2
	Base station output power (accuracy)
	(use EIRP accuracy in 9.2)

	6.3
	Output power dynamics
	 
	x

	6.4
	Transmit ON/OFF power
	 
	x

	6.5
	Transmitted signal quality
	 
	x

	6.5.2
	Frequency Error
	 
	x

	6.5.3
	Time alignment error
	 
	x

	6.5.4
	Modulation quality
	 
	x

	6.5.5
	Transmit pulse shape filter
	 
	x

	6.6
	Unwanted Emissions
	 
	x

	6.6.2
	Occupied bandwidth
	 
	x

	6.6.3
	Adjacent Channel Leakage power Ratio
	 
	x

	6.6.4
	Spectrum emission mask
	 
	x

	6.6.5
	Operating band unwanted emission
	 
	x

	6.6.6
	Spurious emission
	x
	 

	6.7
	Transmitter intermodulation
	x
	 

	7.2
	Reference sensitivity level
	(use OTA sensitivity in 10.2)

	7.3
	Dynamic range
	 
	x

	7.4
	Adjacent channel selectivity, general blocking, and narrowband blocking
	 
	x

	7.5
	Blocking (out of band)
	 x
	

	7.6
	Receiver spurious emissions
	x
	 

	7.7
	Receiver intermodulation
	 
	x

	7.8
	In-channel selectivity
	 
	x

	8
	Performance requirements
	x
	 

	9.2
	Radiated transmit power (EIRP accuracy)
	 
	x

	10.2
	OTA sensitivity
	 
	x


This proposal has a number of pros and cons:

Pro’s

· Requirements where composite behavior of the system is tested OTA requirements can allow greater design flexibility, these are the directional requirements (as opposed to the TRP)
· EVM

· Reference sensitivity

· As OTA requirements are in-band they can use mostly the same facilities as the existing defined OTA requirements

Cons

· More OTA requirements may make design/conformance more difficult.

· If this replaces existing REL13 hybrid requirements then specification maintenance work increases.

· Out of band OTA conducted sensitivity requires a conducted reference sensitivity – however this has been moved to OTA. Hence both are needed which makes the benefit of OTA Rx requirements less obvious.

· Out of band emissions require a conducted max output power condition, so Pmax will be required as both conducted and OTA.

The advantage in having more OTA requirement is that it may give greater deign flexibility to not be constrained by the per TAB connector conducted requirements, it seems unlikely the advantage would ever be that it makes testing easier. Hence this should be judge on the tradeoff between the advantages of the possible design flexibility vs. the added test complexity.

As it is not clear if this methodology is useful for the receiver (as conducted refsens is required for oob blocking) the only advantage of this is for the transmitter directional requirements (mainly EVM). This seems like a small gain compared to the effort of having so many more OTA requirements.
Also if it is desired to include OTA in band receiver requirements either additional specification work needed to solve the issues around refsens and out of band blocking.  This is not strictly part of the eAAS WI.
3) Two or more hybrid options

We feel it is very important that the existing REL13 hybrid methodology is included, our analysis of option 2 shows that it offers little benefit compared to the effort of having more OTA requirements and may be problematic to derive the correct specifications.
However once the requirements are agreed, this could be controlled easily in the specification by use of a compliance matrix like in table 1. So it can be done without greatly increasing the complexity of the specification.

As a compromise then this option could be acceptable (with a maximum of 2 options).

4) Requirements may be Either/Or

Having hybrid requirements with a mixture of conducted and OTA requirements already introduces a measure of complexity in the requirements. Many requirements are dependent on each other. For example: 

EVM, ACLR require the condition that eh system is transmitting at maximum power, hence it is not possible to have an OTA max power requirement and a conducted EVM or ACLR requirement.

Receiver interference tests require a wanted signal offset from ref sense, so it is not possible to have a conducted ref sens and a OTA interference test (or visa-versa).

As there are very few combinations of requirements that work, option 3 of having a fixed set of option makes more sense than an either/or approach.

3 Summary
Having looked at the options for updating the AAS specification so it contains both a full OTA and a hybrid requirement we propose the following:
Proposal: The existing REL13 requirements are included in the eAAS specification as a hybrid requirements.
Our preferred option is that this is the only necessary option however as a compromise we could consider option 3 with 2 hybrid options. It is FFS how the additional work to develop a new set of hybrid requirements for the 2nd hybrid option would be handled.
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