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1. [bookmark: _GoBack]Introduction
In RAN#87e the Study on IMT parameters for 6.425-7.025GHz, 7.025-7.125GHz and 10.0-10.5GHz was approved [1].
One of the objective is to prepare answering requests from ITU-R WP5D on relevant information for the sharing and compatibility studies.
· Information on any other current or future feature of IMT systems that could be relevant for the sharing and compatibility studies w.r.t. other services, including e.g. deterministic calculations or Monte Carlo simulations
In last meeting spatial emission and interference mitigation has been discussed in [2]. The paper provide corresponding TP to TR 38.921.
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[bookmark: _Toc47089191]9	Other Information relevant for the sharing and compatibility studies
[bookmark: _Toc47089190][bookmark: OLE_LINK41][bookmark: OLE_LINK42]9.1	Spatial emission
During the Release 15 discussion on BS RF requirements, the transmitter spatial emission was discussed. The spatial emissions has been defined as an option declaration in TS 38.141-2 Annex G.1. 
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Figure G.1-1 in 38.141-2: Example of out of cell directions set and declared single beam at a single extreme steering direction
As documented in TR 38.817 [2], an option declaration of the spatial emissions has therefore been defined, this does not form part of the BS minimum requirements but a means for BS vendors to have a common understanding of a means to declare and measure the spatial emissions. An AAS has the ability to manipulate the shape of the spatial emission to maintain optimum network throughput and control the interference to other cell or other system. Due to the diverse deployment scenarios, there are many possibilities of AAS configuration in term of beamforming techniques, number of beams, amplitude tapering level, radiation pattern shaping for interference management, etc
9.2	interference management
9.2.1	Beam nulling
Beam nulling technology is used to suppress the unwanted spatial emission by inserting nulls in the radiation pattern for the direction of the interference. One typical applicable scenarios is multiple beams transmission. As shown in Figure 2 as one example, Beam 1 is the serving beam of UE 1 but the side lobe of beam 1 would interfere the UE2. The SINR for UE2 will be affected. In order to support high order modulation scheme such as DL 256 QAM, using beam nulling technology, a null can be placed at the direction to UE2 for beam 1. The weight of each antenna array of beam 1 can be obtained by specific algorithms so that SINR of beam1 is maximized in the direction to UE1 and the transmission power in the main lobe is maintained, and the side lobe are suppressed in the direction to UE2. Beam nulling can also be used in the inter-cell or inter system scenarios as long as the location or direction of the protected station is known.
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Figure 9.2.1-1: Side lobe interference
9.2.2	Amplitude weighting/tapering
AAS offer a wide range of opportunities on optimizing the directivity patterns through amplitude and phase control. High directivity antenna array also have side lobes which are often undesirable since they may cause intra-cell or inter-cell interference. Side lobe levels can be reduced via tailoring the amplitude across the antenna array which is often referred as amplitude weighting technology. Whilst amplitude weighting/tapering reduces the side lobes it also makes the main lobe wider and hence reduces gain. It needs tradeoff between antenna gain and side lobe suppression. For example:
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         Kaiser (a=3)                                                                     Chebwin (R=35dB)
Figure 9.2.2-1: Examples for amplitude weighting/tapering
9.2.3	Asymmetric Side lobe shaping
In addition to beam tapering it is possible to manipulate the amplitude and the phase of the window (for example using modified Taylor series) to modify the side lobe levels asymmetrically. This technique is widely used with passive BS arrays to make the ground side lobes larger to fill in the angles between the main beam and the antenna. The same technique can be used to minimise radiation in specified unwanted directions. For example:
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Figure 9.2.3-1: Example for modified Taylor window
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