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1 Introduction
In RAN#71 a new WI on enhanced AAS was approved [1]. The main goal of the new WI is to create a set of AAS BS requirements which no longer require a conducted interface and are all OTA.
The goal of the WI is to complete this task in Rel14, this document discusses an approach to how that goal may be achieved.
2 Discussion

In the WID [1] the work is divided into 3 major issues as follows:

1. In band requirements where the antenna element pattern is known, but correlation levels are unknown.

· In DL requirements operating band unwanted emissions (adjacent channel interference (ACLR), UEM, etc..) and EVM should be specified in a manner which does not require excessive measurement but offers the same performance and protection as the existing conducted requirements. TDD TX OFF power and other power dynamics requirements should also be readdressed.

· In the UL an OTA reference sensitivity requirement is required to replace the conducted reference sensitivity. Once this has been established blocking, RX intermodulation and selectivity OTA requirements are needed. 
2. Out of band requirements when the antenna element pattern is not known.

· Interference to other systems is inherently a radiated effect. For a radiated requirement which offers the same level of protection as the existing conducted requirements, it will be necessary to decide if EIRP or TRP requirements are more relevant.  Out of band requirements should be specified in a manner which does not require excessive measurement but offers the same co-existence and co-location protection as the existing conducted requirements.
· There is a risk that the requirements will be over large frequency ranges and over many measurement directions (full sphere around the equipment). The requirement must be balanced between robustness and practicality.

3. EMC requirements, EMC radiated requirements are similar to the out of band radiated requirements, however both for EMC emissions immunity it must be considered how to handle the radiated wanted signal (the conducted wanted signal is currently put into a resistive load during EMC testing). There may be synergies identified between EMC testing and out of band spurious emissions and blocking testing.

2.1 In–band requirements
During the AAS study item [2] and the work item [3] a number of simulation campaigns were carried out to gain understanding of the spatial aspects of the AAS radiation pattern effect network performance compared to non-AAS systems. 

These focused on:

· For DL the ACLR , where it was found:
the existing ACLR requirement of 45dB can be applied per transceiver, or across all transceivers for an AAS base station. [3]
· And for UL, the in band blocking performance , where it was found that clocking levels applied per receiver TAB connector provided comparable performance with non-AAS systems. From [2]
Simulation results show that,
1.
Comparing Case 1a and Case 1c, the blocking interference signals presented at the individual receivers relating to radiating elements of the AAS are within around 1-5dB of those at the receiver of a BS equipped with passive antenna for both mechanical and electrical tilt. 
2.
The blocking interference signal obtained from Case 1a is a little higher than that from Case 1b. The reason is the legacy BS with a passive antenna has a higher cable loss than the AAS, resulting in the transmit power of the UE’s  being higher and hence leading to a higher blocking level in the victim network.

Other scenarios, in particular involving different element beam-width properties or AAS dimensionality have not been studied.
These results were instrumental in the development of the Rel13 AAS specification, where conducted interface means that such requirements (and associated tests) could be carried out based on total conducted powers and signal levels and as such the effect of the spatial aspects of the antenna and the AAS radiation pattern could be ignored.
Removal of the conducted interface means that this approach can no longer be followed hence for each requirement we must decide:

1) Can the current requirement be translated to an OTA requirement without modification, for example:

a. for ACLR the current requirement would require a TRP type measurement for the wanted and adjacent channel power

b. For Blocking the direction of the worst case blocker (and hence the way it is applied in an OTA test) and the antenna pattern of the AAS would need to be known.

2) Can the current requirement be modified to allow for a more reasonable OTA test scenario, for example:
a. EVM is currently based on EVM per TAB connector and hence is effectively a TRP measurement, it could be argued that EVM only matters to the target UE and hence EVM in main beam is all that is important. This would then be an EIRP type requirement.

b. Rather than calculate the level of co-located interferers (for IMD for example) and translate back to an interferer in the far field to be applied during test (i.e. a literal translation of existing requirement into OTA), an actual co-located interferer could be used and place at an appropriate distance from the AAS BS under test.

If option 1 is used then the current simulations and specification parameters can be translated to a suitable OTA test description and the burden of the task falls on the test definitions.

If option 2 is used then further simulations and study may be required to prove that the modification offers the same level of network performance / protection as the existing specification.

It is likely that a different approach will be required for each specification parameter.
As it is important that any simulation campaigns and/or measurement technique investigations are started as soon as possible it is proposed that the approach for each specification parameter is decided as soon as possible.

The following proposals for contributions in RAN4#79 to help clarify the needed work:

Proposal 1.
Contributions where it is decided for each conducted requirement in 37.105 if it should be treated as option 1 or 2. 

Proposal 2. 
For option 1 requirements which require new OTA measurement techniques proposals for study.
Proposal3 .
For option 2 requirements which may require modification, proposed simulation campaigns and/or requirement analysis.
2.2 Out of band requirements
The out of band emissions requirements cover a large frequency range, 9kHz to 12.75 GHz (or higher). Over this range the antenna element radiation pattern is not known, hence it is not possible to easily predict the direction of maximum radiation, even if the correlation of the signal sources is known.

The large frequency range coupled with the possible large number of possible directions which may need testing could result in a very difficult and time consuming test.

However out of band test broadly fall into 2 categories:

1) Regulatory requirements based on SM3.29 (FCC etc…)

These requirements cover large frequency ranges but are often not very low power levels (e.g. -13dBm). Many of tehse levels are also used for EMC.

There is little flexibility in such requirements as they are not controlled by 3GPP

2) Requirements based on interfering with other 3GPP systems.

Interference with your own Rx band, interference with co-located and/or co-sited 3GPP systems. These requirements are generally based on studies and assumptions made within 3GPP. The coupling between systems assumptions are based on non-AAS systems and may be readdressed for AAS antennas which have a different structure.

These requirements are in known frequency ranges which are likely to be within the measurement capability of ranges used for the in-band measurements.

Once again it is important that if new measurement systems and techniques are required we must identify this quickly so that there is time to study them.

Hence the following 2 proposals for contribution in RAN4#79 are made:

Proposal 4: Identify the out of band test requirements which present measurement challenges beyond the capability of current AAS OTA test systems
Proposal 5: Identify 3GPP derived requirements and highlight the assumptions that were made in deriving them with a view to re-addressing the assumptions if necessary.

2.3 EMC
As the conducted interface could be used to operate the AAS BS at full power whilst not intentionally radiating any signals in REL13 the non-AAS EMC requirements were quite simple to use as a base line.

For an all OTA system there are a number of obvious issues:

1) For radiated emissions the radiated wanted signal is present, existing measurement chambers may not be capable of attenuating such a signal.
There are many similarities between the OTA EMC requirements and the regulator out of band requirements UEM requirements (above). Measurement accuracy is very different between the 2, but it may be that solving the UEM problem would also solve the radiated EMC problem.

2) Immunity tests are traditionally carried out on the BS without the antenna connected, radiated immunity with an antenna would allow the specified RF radiation to enter the system at higher levels than the existing tests. It would need to be investigated if this were appropriate.

3) Discharge and transient test carried out on the BS are generally done with a communications link established and manual application of the interfering signal (to ports etc.). To establish the link would require the AAS BS to be transmitting (at full power?) which would be a safety hazard to the tester. A suitable solution would need to be found.

2.4 Available Time

The core requirements for REL14 AAS BS must be completed by March 2017 that gives 6 meetings to finalize the work.
The level of TU allocated is similar to the REL13 WI.

Based on experience in Rel13, it is likely to take the last 2 meetings to write the specification text and close any final technical issues.

A very simple plan below shows that we must start on highlighting and solving technical issues, requiring study very quickly if we are to meet the REL14 timescales:

RAN4#78bis
This meeting. Start discussions, partition work, identify open issues. Approve some WF for work in next meeting

RAN4#79

Initial analysis of requirements. Highlight any simulation campaigns that may be necessary, highlight new test system requirements, technical papers on parameters not requiring simulation work

RAN4#80

Approve any simulation base lines (start simulation work). Start approving requirements for parameters which do not require simulation work

RAN4#80bis
Agree results of any simulations, Technical papers agreements on these parameters. Results of investigations into measurement.
RAN4#81
Start drafting and approving specification text, close final technical issues

RAN4#82
Final approval of specification text (core and EMC)

Conformance/Performance work will have 3 more meetings to finish in Sept 2017. As many of the challenges with the OTA work will be measurement based it is important we finish the core work promptly so that there is time to concentrate on the testing aspects.
3 Summary
This document discusses the tasks and the time available for the REL14 enhanced AAS BS WI.

It highlights the number of meetings available to complete the work and based on experience with the REL13 WI shows broadly what must be achieved at each meeting in order to meet the release schedule.

A number of proposals for contributions for the next meeting are proposed in the hope that a more detailed way forward fro  the next meeting can be drafted during RAN4#78bis.
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