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Discussion
1
Introduction
The AAS WI [1] was created at RAN#59 which was March 2013, and it was targeted to be completed at RAN#65 which is at this meeting. There are still some open issues pending further resolution, and this paper analyzes those issues and way forward is proposed for AAS WI based on the analyses.
2
Open Issues
When the AAS WI was created, the AAS BS was based on the generical AAS architecture defined in Sub-clause 4.2 in TR37.840 [2] in which the transceiver array and antenna array are integrated, and the AAS BS is capable to support the applications defined in Sub-clause 5.1 in TR37.840 [2], which may include potential new features pending further work in 3GPP such as 3D-MIMO or Massive-MIMO as well.

It was stated in the WID to decide the requirement reference point as the first step. Based on the fact that the conducted requirements at antenna connector and the radiated requirements specified “over tha air” are two different requirements, the “decision of requirement reference point” is to decide a list of conducted requirements at antenna connector, and a list of radiated requirements specified “over the air”, and this has been clarified in Sub-clause 4.2 in TR37.842 [15], cited below 
“the objectives of the Work Item are to firstly decide the list of radiated requirements as well as the list of conducted requirements based on the identified representative deployment scenarios, and then to create the specifications for the requirements that are applicable to AAS BS.”
On the difference between the conducted requirements at antenna connector and the radiated requirements specified “over tha air”, one specific example is the conducted output power requirements and the radiated transmit power requirements, which have been preliminarily specified in TR37.842 [15]. Those two requirements have different contents and are for different purposes.
As AAS is a completely new topic that RAN4 has never worked on before, it has taken quite a few meetings for discussions to converge. Case in point: The discussion on “requirement reference point” has taken a long time. It was agreed [6] by the group after 4 meeting cycles that the AAS requirement framework would include two fundamental radiated requirements (one for transmit side and the other for receiver side) together with the existing conducted requirements.  
The objectives in the work item proposals [1] were stated at high level so that the specific issues were derived during the discussions to attain the WI objectives. Based on the agreed requirement framework, the specific tasks for AAS WI include the follows:
1. The conducted requirements at antenna connectors
2. The requirements on EIRP.
3. The requirements on “OTA sensitivity”
4. Specification organization and requirements
5. Conformance and Testing 

It turns out that each of the tasks listed above is highly complex, and they compete for resources from many aspects Accordingly the priorities were arranged meeting by meeting [4, 5, 6, 7, 8, and 9] on top of the overall WI plan [3]. 
The open issues detailed to requirement-specific level are summaried in [9].

3
Focus of work
Given the amount of progress we’ve made so far and the continued interests in the WI, it is in the interest of RAN to extend the WI until Dec. 2014. Thus the question next is how to prioritize the remaining tasks. Below we provide some options for the group to consider which are relevant to the three big remaining tasks:

3.1 Conductive requirements

One of the issues around conducted requirements is on the unwanted emissions. Way forward [11] on unwanted emissions was approved and it is agreed to reach agreement on the definition of, and if required, the value or range of a scaling factor N which may vary with the number of transmit antenna ports corresponding to the configured MIMO transmission mode of the AAS BS.
One of the difficulity of this method is that the number of transmitters in the transceiver array in the AAS BS (i.e. number of AAS antenna connectors) could be greatly larger to support existing and future MIMO transmission. From this perspective, we propose to make faster progress and RAN4 can consider leave the issues for larger transceiver array for future consideration. 

The same approach can be considered for other conducted requirements as the open issues might be envisioned for future needs.
3.2 Radiated requirements

Currently there are two radiated requirements agreed in principle, i.e. EIRP and OTA receiver sensitivity.
Given the limited time we have, RAN4 should focus on completing the EIRP requirement first for R12. While some direct measurement of receiver performance is very important, focusing on EIRP for the transmitter without the “OTA receiver sensitivity” may still provide some implicit assurance of reveiver performance because: 1) RAN4 would have conductive requirements to verify the performance of TRX for both TX and RX. 2) to verify the integrated TRX, RDN, and antennas, we have EIRP and while we acknowledge there may be no full DL and UL reciprocity, DL EIRP alone does provide the confidence on system performance concerning antenna integration. 3) It is quite complex to sort out the testing issues correpesonding to any radiated requirement. So once we have a good understanding of how this EIRP requirement works and how testing can be properly done, we can then move on to “OTA sensitivity".
3.3 Specification structure

Wayforward on specification organization was agreed in [18], in which it was stated:

· Study the following 2 options

· Option 1: Radiated core requirements for AAS are specified in a new core specification and the corresponding test method and conformance requirements are specified in a new conformance specification.

· Option 2: Implement the AAS requirements in existing specifications.

· Requirements for AAS should cover UTRA, E-UTRA, and MSR AAS BS.
Part of the reason why neither option 1 nor option 2 was chosen by RAN4 is that the conductive or radiated requirements have not been finalized in RAN4 so it is not easy for companies to finally make up their mind. Another reason is it may turn out to be very complex to implement all the conducted requirements and radiated requirements in one specification covering UTRA/E-UTRA/MSR. 
So it would be useful that RAN4 makes faster progress on the conductive and radiated requirements in order to enable the selection of either option 1 or option 2. Meanwhile, another option to consider could be to specify the radiated requirements in a new specification, and leave the conducted requirements in exisiting 25/36/37 specification, which covers UTRA, E-UTRA, and MSR requirements with necessary changes required by AAS BS.

4
Way forward for AAS WI
Based on the above discussion, the way forward for AAS WI in R12 is as follows:

1. Extend the R12 AAS WI until Dec. 2014

2. RAN4 evaluate the feasibility of 

a. For conductive requirements, RAN4 can consider leave the issues around larger transceiver array for future consideration.
b. For radiated requirements, focusing on EIRP first

3. Continue working on the specification structure.

It should be noted that with this prioritization of work, it is still challenging to resolve the identified open issues (based the exsiting WID [1] that is scoped at high level) by December. And we welcome other proposals on how to complete the R12 work within the extension.
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