· For UE with (Mg, Ng) directional antenna panels.
· Introduce (Ωmg,ng, Θmg,ng) for orientation of the panel (mg, ng), 0≤mg<Mg, 0≤ng<Ng,  where the orientation of the first panel (Ω0,0, Θ0,0) is the same as UE orientation, Ωmg,ng is the array bearing angle and Θmg,ng is the array downtilt angle defined in [TR 36.873].
· For NR MIMO evaluation: 
· Config 1: (Mg, Ng) = (1, 2); Θmg,ng=90; Ω0,1=Ω0,0+180; (dgH, dgV)=(0,0)
· Config 2: (Mg, Ng ) = (1, 4); Θmg,ng=90; Ω0,1=Ω0,0+90; Ω0,2=Ω0,0+180; Ω0,3=Ω0,0+270; (dgH, dgV)=(0,0)
· Other configurations can have panel specific position offset (dgH, mg, ng, dgV, mg, ng). Note in this case the notation of (Mg, Ng) does not leads to rectangular shape.
· UE orientation for mobile device (Ω0,0, Θ0,0)=(U(0,360), 90); UE orientation for customer premise equipment (CPE) can be optimized 
· Each antenna array has shape dH=dV=0.5λ
· Config 1 can be used with config a/b; Config 2 can be used with config c/d/e
· Config a: (M, N, P) = (2, 4, 2), the polarization angles are 0 and 90
· Config b: (M, N, P) = (4, 4, 1) , the polarization angle for even panel is 0 and for odd panel is 90
· Config c: (M, N, P) = (2, 2, 2), the polarization angles are 0 and 90

· Config d: (M, N, P) = (2, 4, 1) , the polarization angle for even panel is 0 and for odd panel is 90
· Config e: (M, N, P) = (1, 4, 2), the polarization angles are 0 and 90

· Other configurations, e.g. (M, N, P) = (4, 4, 2) or (M, N, P) = (4, 8, 1) can be considered for 70GHz band
· The antenna elements of the same polarization of the same panel is virtualized into one TXRU
· FFS: one TXRU can connect to different subarrays dynamically
· Note: The channel coefficients for each UE panel can be generated using spatial channel model
· For cell association in system level evaluation with UE side beamforming, the RSRP modeling in TR 36.873 is extended to include UE side beamforming; RSRP of Tx antenna port p is measured from U Rx antenna ports; FFS how to choose U Rx antenna ports
· Note: In beam-centric operation, RSRP can be calculated per Tx-Rx beam pair
· 
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· Where for NLOS path for n=1,…,N
· 
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· And for LOS path
· 
[image: image6.wmf](

)

(

)

(

)

(

)

(

)

(

)

ú

û

ù

ê

ë

é

ú

û

ù

ê

ë

é

F

-

F

ú

û

ù

ê

ë

é

+

=

AOD

LOS

ZOD

LOS

p

tx

AOD

LOS

ZOD

LOS

p

tx

LOS

LOS

T

AOA

LOS

ZOA

LOS

u

rx

AOA

LOS

ZOA

LOS

u

rx

R

R

p

u

F

F

j

j

F

F

K

K

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

,

0

,

,

exp

0

0

exp

,

,

1

f

q

f

q

f

q

f

q

a

f

q

f

q


· where:
· 
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 is the complex weight applied to rx antenna r of rx antenna port u on a panel
· E.g., 2D oversampled DFT weights are used for 
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· other weights FFS
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