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1 Introduction
The core part of the eAAS WI [1] was scheduled to finish at RAN#75 however it is currently only 40% completed as reported in the eAAS SR [3]. Based on the experience with the previous AAS WI it has been decided to propose moving the eAAS WI from REL14 to REL15. This discussion paper provides the motivation behind that proposal and proposes a new eAAS schedule in REL15.
2 Discussion

2.1 eAAS WI status

2.1.1 Core part

The latest eAAS SR [3] reports only 40% core requirements completion and lists the open and closed issues. Below is a summary of the issues and estimate of the remaining tasks.
1. In-band requirements where the antenna element pattern is known, but correlation levels are unknown
a. Transmitter

The transmitter requirements are effectively split into requirements which exist in:

· a single direction (EVM, EIRP accuracy, Frequency Error, TAE, Occupied BW), and 
· where power is measured over the whole sphere or TRP (BS class power limits, ACLR, in-band UEM). 

The requirements in a single direction require declared direction ranges which are declared and over which the minimum requirement is met. The direction range definitions need to be expanded from the EIRP directions range which was defined in REL13 AAS BS specification. Provisional ranges have been defined, and the single direction requirements need to be allocated to the ranges. The conformance condition that all transceiver units are operating at the same time also needs to be agreed and applied to these requirements.

The TRP requirements are applied to power measurement of emissions (wanted and unwanted), capped scaling figures are applied to these figures to align AAS with non-AAS performance. Definition of the scaling factors is still being discussed.

b. Receiver

The receiver requirements are mainly in a single direction as they are based on receiver sensitivity performance. The definition of minimum EIS (which is the OTA equivalent of conducted reference sensitivity) was agreed at RAN4#82. The definition of the OTA blocking requirements has had progress and 2 options have been proposed, with the agreement on minimum EIS, the wanted signal performance is known so it remains to agree how to define the OTA blocking interferer. 
2. Out-of-band requirements when the antenna element pattern is not known

a. Spurious emissions

It has been agreed that due to the similarity between the EMC radiated emissions requirement and the RF out of band spurious emissions requirement they will be merged, hence reducing the overhead on test time. The EMC and RF limits will be added, however it remains to solve how to account for the difference in the specification condition (i.e. EMC is ERP and RF is TRP). Scaling is also applied to this requirement in AAS, definition of OTA scaling factor is still open issue preventing this item from being closed.
Co-existence and co-location requirements are still under discussion with no clear solution as existing levels cannot be measured as OTA TRP (due to noise floor restriction). 

TX IMD requirements are still under discussion, they require the same performance as the unwanted and spurious emissions requirements with an interferer present. How the interferer is both derived and applied OTA is still an open issue.
b. Out-of-band blocking

Out of band blocking has been studied along with EMC RF immunity, however the 2 are distinctly different and hence will not be merged. The in band wanted signal part of the requirement has now been decided however the out of band requirement is still open. Minimising test time and accounting for out of band antenna gain remain open.
3. EMC requirements

a. Emissions
The EMC emissions will be merged with RF out of band emissions, RF out of band emissions exclusion zones will be applied to the EMC requirements. Test methods have been discussed and it is proposed to use the same measurement grid as the existing EMC requirement if possible.
b. Immunity

It has been agreed that immunity testing is separate from RF blocking, however as the antenna is connected it is only possible to do immunity in frequency bands where filter performance is known and immunity is required, i.e. co‑existence bands, in such cases blocking levels are higher than immunity levels so immunity testing of the equipment is possible.
As many of the open items are reliant on each other it is difficult to claim completion of open items until all the open issues are closed. However agreement of TRP definition, single direction requirement, coverage ranges definition and minimum EIS represent solutions to many of the major issues. 
Completion of transmitter emissions scaling definition and receiver interference requirements will close off many of the open items. 

Requirements where the OTA aspect presents particular measurement difficulties (i.e. co-location spurious emissions) require further study.

2.1.2 Conformance part

Conformance completion is reported in eAAS SR [3] as 10%, work has so far concentrated on development of core requirements however some conformance issues have been disused in the development of core requirements as it has been necessary that the new OTA requirements are feasible to measure. In many cases it has been necessary to ensure that the requirements can be measured sufficiently accurate without making test times impossible. This is a particular risk with the TRP requirements.

In addition to the test ranges (and procedures) introduced for the REL13 OTA requirements, it is also necessary to introduce out of band OTA test methods, the intention (where possible) is to use existing EMC test methodology.

BS demodulation requirements have been discussed both as RF issue and demodulation issue, no solutions have yet been found but the intention is to incorporate the same demodulation tests as REL13 as long as the OTA test method allows.
2.2 Remaining work
2.2.1 Core technical issues

Based on the progress in recent meetings the most difficult technical items are now being solved. The biggest issues remaining are:

· Receiver blocking and it should be closed in the next 2 meetings (RAN4#82bis, RAN4#83)
· TX IMD and co-location unwanted emission requirements represent the greatest technical problems, these may require another 3 meetings (RAN4#82bis, RAN4#83, RAN4#84)

Technical issues should be solved within the next 3 meetings.
2.2.2 Specification drafting

Based on the experience with the REL13 specification, the process of the final specification drafting takes 2 to 3 meetings once all the technical agreements have been made. Hence the process can start at RAN4#84 and should be complete by RAN4#85 (considering the RAN4#84bis meeting).
2.3 Shift of the eAAS to REL15

The original REL12 AAS WI faced a similar situation, the solution then was to attempt to finish the WI by extending 1 meeting at a time, ultimately this solution was not successful and the AAS WI was moved from REL12 to REL13. In this case we can see that extending the eAAS WI by 1 or 2 RAN4 meetings is unlikely to allow it to complete the eAAS core part (specification drafting has not yet started and this will take minimum 2 meetings), so it is proposed to directly move the eAAS WI from REL14 to REL15.

This was proposed to RAN4 already in the last RAN4#82 meeting and RAN4 agreed [2] to propose the move to RAN.

2.4 Other Work Items
2.4.1 NR
The NR study item has made a number of agreements that for the <6GHz OTA requirements it will follow the agreements in eAAS WI. This is sensible as the issues are almost the same particularly the spatial aspects of the OTA requirements.

It is important therefore that eAAS WI and NR WI have similar schedules, in most cases the delegates working on these issues cover the work in both AAS and NR WI’s so coving the same issues in both WI should be avoided.

The revised REL15 eAAS WI schedule will have the technical open issues closed by August 2017 and a completed core specification by November 2017. This should be consistent with the NR timescales in RAN4.

2.4.2 eFD-MIMO

The eFD-MIMO WI has a couple of instances where it quotes either AAS or eAAS in its WID in [4]:
4.1
Objective of SI or Core part WI or Testing part WI

eNB core requirements for eFD-MIMO will be specified in the RAN4 AAS WI [Enh_AAS_BS_LTE_UTRA_core].

4.2
Objective of Performance part WI

Specify AAS BS conformance tests to verify AAS BS core requirements.
For the core part, the eAAS WI is quoted however the requirements of eFD-MIMO can be satisfied with the available REL13 AAS BS specification. The difference between the AAS and the eAAS WI is not the number of available transceiver units (or logical antenna ports), as REL13 AAS BS can have as many transceiver units as is practically possible, the difference is only the RF interface (i.e. conducted vs. OTA). A full OTA AAS should provide the same protection and performance as a REL13 AAS BS with both a conducted and an OTA interface (so called Hybrid requirement). In eFD-MIMO WID the maximum suggested number of logical antenna ports is 32; this can be satisfied with either a REL13 AAS or a full OTA AAS.
The REL13 AAS requirements can satisfy the hardware requirements for the eFD-MIMO work, hence the delay in the eAAS WI should not negatively impact eFD-MIMO WI.

For the conformance part of the eFD-MIMO, the REL13 AAS BS specification is also suitable.
3 Summary
The eAAS WI core work was due to be completed by RAN#75. The current completion level of core requirements is at 40% and it is estimated that it will take another 5 meeting cycles to complete the eAAS work in RAN4. It is therefore proposed to move the eAAS WI from REL14 to REL15.
Impact from the eAAS timeline on other WI (particularly NR) have been considered and the new schedule should not negatively impact them. 

The new Rel-15 eAAS target date for core part completion is proposed to be Dec 17 (RAN#78) and for performance part completion is proposed to be June 18 (RAN#80).
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