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1 Introduction 
In RAN4#69 in SFO, the principle to define the beams upon which the accuracy requirements for radiated transmit power was agreed in [1]. For reader’s convenience, the agreed texts in [1] were duplicated below:

“The following principles are agreed for beam definition:

· The radiated TX power requirement shall be placed on one or more manufacturer-declared beam(s) those are intended for cell wide coverage2.

· The number of declared beams and the characteristics of the beam(s) (beamwidth, side lobe levels, etc.) is for manufacturer to declare.

· For each beam, as a minimum, the maximum configurable EIRP that can be measured in boresight1 shall be declared.

· For the declared EIRP level, it is assumed that zero horizontal or vertical steering is applied to the beam.

· The radiated TX power requirement will be on the accuracy with which declared EIRP level is met

Note 1: The declaration of multiple EIRPs at multiple declared steering angles and steering angles values is FFS. 

Note 2: Normative definition for the terms “cell-wide” and “cell-specific” are FFS.”
Based on the agreed principle, figuring out further details on the beam declaration was identified as one action item for this meeting [2]. The further details would include the following aspects:
1. Normative definition for the terms “cell-wide” and “cell-specific”, as identified in [1].

2. Number of beams that shall be declared.
3. Characteristics of the beams to be declared.

This paper proposes the solutions to the above issues, based on which text proposals are proposed as beam definitions.
2 Discussion
2.1 “Cell-wide” and “cell-specific”
There are several reference signals defined for E-UTRA downlink, including CRS and CSI-RS. The term “cell-specific” has been widely used in TS36.211 and TS36.213. Particularly, “cell-specific reference signals” refer to CRS, and “cell-specific antenna ports” refer to the antenna port supporting CRS transmission.
There are 4 CRS reference signals defined in RAN1 specification. In case of BS with 8 physical antenna connectors, each cell-specific antenna port may be mapped to two physical antenna connectors. 

The antenna ports supporting “CSI-RS” at BS transmission side are “cell-specific”. The “CSI-RS antenna ports” at UE receiver side are “UE-specific” which is configured by higher layer. Each downlink MIMO branch corresponds to a CSI-RS reference signal.
“Cell-wide” was not used in RAN1 specification. Beams for “cell-wide” coverage refer to the beam offering the coverage area where UE is not able to access the wireless network if the UE is located outside the coverage of the beams. There is not much difference between “cell-wide” and “cell-specific”.
2.2 Number of beams to be declared

The number of beams shall be declared in the way that all the antenna elements and transceivers are covered in the requirements. Taking the BS with 8 antennas that has been specified in Rel-10 specification as one example, it’s desirable to have the beams supported by each of the 8 antennas declared and tested. 
There are two ways to define beams. The first method is to define the beam in a “signal agnostic” manner. The manufacturer declares the reference signals that are carried on the beams for cell-wide coverage. Giving the number of references defined in E-UTRA, the “agnostic” manner could lead to different versions of declarations in reality. 
The second approach is to define the beams according to the specific signals conveyed by the beams, specifically with reference to the CRS beams (from Rel-8) or CSI-RS (from Rel-10) beam for E-UTRA. The issues using CRS is there were 4 CRS(s) pattern defined and the beam supporting one CRS may be generated by 2 antennas, taking the 8-antenna BS as one example. In this case, the CRS beams could be generated by 2 antennas (or 2 columns of antenna elements). However, it’s desirable to have the beam generated by each of the antennas to be declared and tested, and this has been the practice in the field. Another drawback is this would also imply that the conducted requirements would have to be scaled at two physical antenna connectors that contract the requirements that have been specified at single antenna connector and have been applied to deployed BS. The reference signal that can uniquely differentiate a single downlink antenna is CSI-RS. Then the beams for cell-wide coverage can be declared with reference to the CSI-RS signals. However, CSI-RS was introduced from Rel-10 only. 

Considering all the aspects, it’s proposed to declare the beams that carrying the CSI-RS reference signals first. If CSI-RS signals are not supported, then the beam carrying the CRS reference signal shall be declared.

In case of the same CSI-RS or CRS reference signal is transmitted in multiple beams with the same or different phase shift(for example, cell splitting cases) , each of the beams shall be declared.

2.3 Characteristics of the beams

The maximum beam gain could be the same by adjusting the shape of the beam pattern, particularly by 3-dB beam width. In order to have the declared EIRP values to be comparable, it’s necessary to declare the vertical and horizontal 3-dB beam width at which the declared EIRP value is reached. It’s also necessary to declare the side-lobe suppression level.

During the conformance testing, the manufacturer should provide the beam radiation pattern upon which the 3-dB beam width, as well as the side-lobe suppression level can be read from the beam pattern plots.
3 Conclusions and proposals

We have the following proposals:
For E-UTRA system, the manufacturer shall declare the beams which are the radiation patterns of the CSI-RS reference signals first. If CSI-RS reference signal is not supported, the beams carrying the CRS reference signals shall be declared. For UTRA system, the manufacturer shall declare the beams carrying the P-CPICH and S-CPICH(s) reference signals. The vertical and horizontal 3-dB beam width, and the side-lobe suppress level of the beam shall be declared. A plot of radiation pattern for each of the declared beam shall be provided in the test report where the declared parameters can be read out from the plot on the test report.

Text proposal is attached to capture the conclusion above.
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<Text Proposal for TR for AAS WI>

7.1
Radiated transmit power requirements

<Texts to be added>
7.1.1
Beam definitions

For E-UTRA system, the manufacturer shall declare the beams which are the radiation patterns of the CSI-RS reference signals first. If CSI-RS reference signal is not supported, the beams carrying the CRS reference signals shall be declared. For UTRA system, the manufacturer shall declare the beams carrying the P-CPICH and S-CPICH(s) reference signals. The vertical and horizontal 3-dB beam width, and the side-lobe suppress level of the beam shall be declared. A plot of radiation pattern for each of the declared beam shall be provided in the test report where the declared parameters can be read out from the plot on the test report. This may imply to have an informative sub-clause in specification serving as guideline for contents to be appeared in the test report. The radiation pattern itself is not part of the minimum RF requirements.
<End of the text proposal for TR>
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