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1.
Introduction
At previous RAN4 meeting a discussion related to the AAS reference architecture was initiated in [1]. Several open issues were found during that discussion. A couple of open issues are related to the definition of beam-forming capabilities of an AAS BS.
This contribution defines “Cell-specific” beam-forming and “UE-specific” beam-forming as part of the discussion related to the reference architecture discussion going on in the AAS WI.

2.
Discussion
In the AAS discussions so far the concept of beam-forming has been mentioned several times. Beam-forming is achieved by using several radiating elements with appropriate signal excitations creating a radiation pattern with gain in a specific direction. Beam-forming is not a new concept for AAS, it has been used for passive array antennas for long time to achieving radiation pattern required to provide coverage on the ground. Reconfiguration of the network performance is about cell-specific beam-forming, where spatial filtering is performed on a slow basis. When the concept of multi-port systems with unique reference signals was introduced in E-UTRAN and opened up for UE-specific beam forming.  UE-specific beam-forming is about spatial filtering on a user-specific basis defining the transmission channel between eNB and UE. In E-UTRAN UE-specific beam-forming is facilitated by the concept of transmission modes. The UE-specific beam-forming is adapted to instantaneous transmissions to individual UEs and therefore typically varies on sub-frame to sub-frame basis, and in case of frequency selective feedback, the beams may also vary over the bandwidth. In early applications supporting user specific beam-forming, a user specific beam may be formed from elements that are not highly correlated and the pre-coding will change rapidly in time, causing an averaging effect. Thus in terms of co-existence issues arising from beam-forming, current user specific beam-forming technologies are not a critical case. An AAS BS will be capable of handling both cell-specific beam-forming and UE-specific beam-forming. The performance of the UE-specific beam forming is mainly set by the number of base-band ports with dedicated reference signals, while the performance of cell-specific beam-forming is set by the configuration of array antenna, RDN and transceiver array. The cell-specific beam-forming for a 3 sector site configuration is determined by the inter cell distance so the link budget for each port with reference signals are set to be sufficient. For a macro scenario with one column of dual polarized elements the cell specific gain is typically within the interval of 15-20 dBi.  
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Figure 2.1: Cell-specific versus UE-specific beam-forming

Figure 2.1 visualizes a 3-sector site configuration, where two UE are placed in on sector.  The combined pattern from several ports generated UE-specific beam-forming to both UEs, while cell-specific coverage provides control signalling
AAS BS will support cell-specific beam-forming as of passive array antennas meaning features such as RET and null-filling, and later on adaptive beam-shaping where the cell coverage can adapt automatically for optimizing network performance will be introduced.
3.
Conclusion

Since it is obvious that two different categories of beam-forming will be part of features included in an AAS BS it is important to define and align the common understanding in the AAS discussion. This paper presents a division of into cell-specific beam-forming and UE specific beam-forming as a way of increasing the understanding of the possibilities with an AAS BS. To keep consistency with the approach for current non-AAS capable specifications it is suggested to base investigations leading to the definition of RF performance requirements on cell-specific beam-forming only. However sufficient flexibility should be allowed in the specifications that if needed at a later stage requirements specifically related to advanced user specific beam-forming technologies could be added.
Finally, beam-forming can be divided in two sub-categories:

· Cell-specific beam-forming  defines cell/sector coverage:
· Cell-specific spatial filtering of both control and data channels

· Slow time scale

· Transparent to the UE

· UE-specific beam-forming:
· UE-specific spatial filtering of data channels

· Fast time scale

· Supported by the concept of transmission modes [2]

Proposal:

It is appropriate to include the definition of cell-specific beam-forming and UE-specific beam forming in appropriate section (section 3) of the WI TR.
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