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1 Introduction
In RAN4#80bis the WF [1] was approved.  There were however a number of open issues:
· Whether OTA EVM requirements apply per beam or over the declared EVM directions range with only 1 EVM directions range. 

· How to declare the coverage direction range, either adopting same as EIRP direction set or as a new EVM direction set, or something else, is still FFS.

· How to apply EVM requirements for AAS with  multiple transceivers but without the ability to user beam steer is FFS
This contribution further discusses these open issues.
2 Discussion

Addressing each of the point (not in the same order)
2.1 System with no User beam steering

We must consider systems which have multiple transceivers but do not implement user beam steering, in such cases the OTA coverage for each user is achieved by not only the main lobe but possibly the side lobes (and even nulls) of the radiation pattern. In such cases it is not possible to apply a requirement such as the one agreed in the WF [1] as it would be impossible to meet over the cell coverage area if the beam had nulls. Hence the open issue in the WF.

Using the requirement as it current stands in the WF would effectively prevent such systems being implemented (as they could not pass the requirement). However if such systems were specified using the REL13 conducted requirements they would be acceptable.

One question is are such systems a reasonable implementation of AAS? Certainly AAS shows most benefit when user beam control is applied, however in the past it has been shown that systems without user level beam control may be implementing such features as:

· Beam shaping

· Cell splitting

These features are perhaps common on early AAS BS and hence should be considered as valid.

It is however very likely that systems which do not implement more advanced features (such as user level beam forming) are unlikely to consist on many transceiver units.

One of the main purposes of the all OTA AAS BS requirements is to enable systems with many transceiver units to have no connectors. Systems with relatively few transceiver units are likely to retain a conducted interface and hence comply to the existing hybrid (conducted and radiated) requirements, this has been discussed in [3].
Our preference is that the hybrid (conducted and radiated) requirements are maintained alongside the full OTA requirements. If this is acceptable then it also solves the issue of such implementations. It can be stated that the  radiated requirements are not applicable to such architectures and the AAs BS must meet the hybrid requirements.

Proposal: Keep both hybrid and full OTA requirements, systems with no user level beam steering capability must use the hybrid requirements.
2.2 Whether requirement apply per beam 

Currently the EIRP directions sets are declared for each beam width, in addition a separate EIRP value is declared for each beam width and compliance direction. This is necessary as the EIRP accuracy requirement is a window around the expected EIRP value. As the EIRP value is different for different beam width (and steering directions) then it must be declared separately for each. Note conformance testing is only required for the narrowest and widest declared beams.
EVM is a different requirement than EIRP as it’s a threshold, as long as the EVM is better than the required amount then the requirement is passed. The requirement does not vary depending on the beam declarations.

Also it has been shown in [2] that if the system is capable of meeting the EVM requirements with a user beam then the cell level beams performance is acceptable.  

Also EVM is a measure of the transceiver units ability to generate (and radiate) a signal with little distortion. The level of distortion is could be based on a number of things

· PAR reduction algorithms– hence original signal Peak to Average Ratio

· PA linearity

· LO phase noise

· Converter linearity and noise

· Etc.

None of these contributions changes with the beam forming as long as the total power level is constant (and at maximum).

So it is necessary that the beam which is tested coincides with a condition where the system is operating at maximum total radiated power (this is the same as issue discussed for ACLR [4]), and that the test signal is of a suitable PAR (the existing TM3.2 is probably sufficient). But the actual beam used is not important.
We do not think it is necessary to complicate the EVM requirement by applying it to multiple beams. As single EVM directions set is sufficient and the test ensures that:
a) The correct power is being measured at the test point (this ensures that the test is being done at max total power)

b) The EVM of the received signal is lower than the requirement.

Proposal: It is not necessary to specify any beams for the OAT EVM requirement – directions from the EVM direction set are sufficient.
2.3 Link between EIRP directions set and EVM directions set.

The purpose of the EIRP accuracy directions set is to ensure the power level between the UE and the BS is controlled. Hence the EIRP directions set is a set of directions in which there is communication between the UE and the BS and should meet the EVM requirement. In this respect the EIRP directions set and the EVM directions set can be the same.

The EIRP directions set however is beam dependent, whereas it as just bee argues that the EVM directions set does not have to be linked to beams.

Unlike the EVM requirement the EIRP accuracy requirement for cell level beams is the same as the user level (perhaps it’s even more important). So it is important that accuracy is defined and conformance shown for all beams  (conformance is done on narrowest and widest).

It is likely that the range of angles over which the beam can be steered is controlled by the element radiation pattern, and in such cases the narrowest beam is likely to have the widest steering range (as it can get closer to the edge of the usable range as defined by the element pattern). So it is one possibility to say that the EVM direction set is the same as the EIRP directions set which is applied to the narrowest beam. However it is possible that the narrowest beam does not have the widest range of steering directions so a safer definition is that the EVM direction set is the same as the greatest steering angles in all directions of the EIRP directions set.

Proposal :  The EVM directions set is a set describing the extreme steering directions from EIRP directions sets for all beams.

3 Summary
The open items from eth EVM WF [1] have been discussed and proposal to close the issues have been made.
On how to apply EVM requirements for AAS with multiple transceivers but without the ability to user beam steer is FFS.

Proposal: Keep both hybrid and full OTA requirements, systems with no user level beam steering capability must use the hybrid requirements.
On whether OTA EVM requirements apply per beam or over the declared EVM directions range with only 1 EVM directions range. 
Proposal: It is not necessary to specify any beams for the OAT EVM requirement – directions from the EVM direction set are sufficient.

On how to declare the coverage direction range, either adopting same as EIRP direction set or as a new EVM direction set, or something else, is still FFS.
Proposal :  The EVM directions set is a single set describing the extreme steering directions from EIRP directions sets for all beams.
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