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Background
In the agreed WF [1] in RAN1#84b and in the subsequent e-mail discussion [84b-13], evaluation parameters have been agreed for the TRP. The relevant agreements are summarized below. 
Number of antenna elements:
· 700MHz: Up to 64 Tx /Rx antenna elements 
· 4GHz: Up to 256 Tx /Rx antenna elements 
· 30GHz: Up to 256 Tx /Rx antenna elements; 
· [84b-13 agreement] Continue discussion whether to increase the number of antenna elements.
· 70GHz: Up to 256 Tx /Rx antenna elements
· [84b-13 agreement] Up to 1024 Tx /Rx antenna elements

TRP antenna panel model:


[bookmark: _Ref446504280]Figure 1 URPA (uniform rectangular panel array) antenna model
As shown in Figure 1, URPA comprises multiple (Mg∙Ng) antenna panels, on each of which, uniform rectangular array is placed, which comprises multiple antenna elements with (M, N, P) and (dH, dV) as defined in [2]. 

3-sector TRP antenna radiation pattern:
Table 1. 3-sector TRP antenna radiation pattern
	Parameter
	Values

	Antenna element vertical radiation pattern (dB)
	

	Antenna element horizontal radiation pattern (dB)
	

	Combining method for 3D antenna element pattern (dB)
	

	Maximum directional gain of an antenna element GE,max
	9 dBi



Proposals
Proposal 1: For evaluation, consider the following antenna configurations: 
· At 4GHz:
· Dense urban and Urban macro:
–      Baseline: (M,N,P,Mg,Ng) = (8,16,2,1,1), (dV,dH) = (0.8, 0.5)λ.
–      Other configurations to be further discussed for each feature to be evaluated
· Indoor hotspot:
–      FFS
· At 30GHz:
· Dense urban and Urban macro:
–      Baseline: (M,N,P,Mg,Ng) = (4,8,2,2,2). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = ([4.0], [8.0])λ.
–      Other configurations to be further discussed for each feature to be evaluated
· Indoor hotspot:
–      FFS
· At 70GHz:
· Dense urban:
–      Baseline: (M,N,P,Mg,Ng) = (8,16,2,4,4). (dV,dH) = (0.5, 0.5)λ. (dg,V,dg,H) = ([4.0], [8.0]) λ. 
–      Other configurations to be further discussed for each feature to be evaluated
· Indoor hotspot:
–      FFS

Proposal 2: Consider the following a TXRU to antenna elements mapping as examples
· At 4GHz: the same as TR36.897
· At 30GHz and 70GHz: 
· Option 1: a single TXRU is mapped per panel per polarization.
· Option 2: a single TXRU is mapped per panel per subarray per polarization, 
· E.g., where a subarray consists of consecutive M/2 vertical antennas and N/2 horizontal antennas with the same polarization.
· Other subarray configurations are not precluded. 
· Option 3: Fully connected TXRU mapping within a panel per polarization.
· Other Fully connected TXRU mapping is not precluded.  
Proposal 3: For evaluating multi beam based approaches at 30GHz and 70GHz, consider the following:
· TXRU to antenna mapping weights are adjustable and used to steer the panel beam direction in multi beam based approaches in time domain.
· Companies should describe TXRU mapping weights for the panel beams
· Consider the following as two examples for constructing mapping weights: 
· Example 1: Kroneker products of two oversampled DFT vectors, with O1 and O2 oversampling factors for the two dimensions.
· Companies can choose O1, O2 and also beam scanning range reduction along with their results.
· Example 2: Beam broadening weights 
· Other weights are not precluded. E.g, weights with finite resolution
References
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  Figure  1   URPA (uniform rectangular panel array) a ntenna model   As shown in Figure 1, URPA  compris es   multiple ( M g · N g ) antenna  panels ,   o n each  of which , uniform rectangular  array is placed, which comprises multiple antenna elements with ( M, N, P ) and ( d H ,  d V ) as defined in [ 2 ].      3 - sector TRP antenna radiation pattern:  

