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1. Introduction
The UE to node association affects cell shapes and hence adopting a consistent and accurate rule for how to select cells is crucial for the future work in 3GPP as well as for the 3D channel model calibration campaign itself. The latter since calibration statistics usually depends on the cell selection. 
In the previous WG1 meeting, several companies provided system level simulations comparing the cell edge and average UE throughput with different UE to node association methods, e.g. [1-2]. The results showed that the association method significantly impacts the performance, which even further highlight the importance of an exact and common formula used by companies in future work and study items in 3GPP. Otherwise, the value of comparing system level simulation results between companies in future work and study items is highly questioned if the UE to node association method is not common among companies. 
Node association is performed based on RSRP measurements. Thus, to a large degree the node association problem boils down to computing RSRP, i.e., a long-term received power, in the simulator. For consistent behavior among companies, the TR should state the exact formula to use for RSRP computation. Last WG1 meeting, the following was agreed:
Agreement:
· For RSRP calculations needed for UE attachment (including coupling loss calculations), all rays of all clusters shall be used for a given link between a UE and a transmission point
In addition, there has been an email discussion in thread [74-09] which gives a list of alternatives for RSRP computation, which concluded: 

· ….the goal of agreeing on a single described way in TR of performing UE attachment modelling that also makes it clear how to handle antenna virtualization of CRS.  Note the CRS virtualization is already clear for Case 2 with 1-1 port-to-element mapping, and is desired to be clarified for Case 3. Note that CRS virtualization may be described by the use of complex weights.

In this contribution we provide our view on the RSRP computation needed for UE to node attachment modelling in system level simulators. 

2. The RSRP computation

Basing RSRP on channel realizations can be made arbitrary accurate but then only at the expense of extreme complexity since many channel realizations would then be needed. In [1], a derivation was made that started with the channel model 
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and after averaging the receive power over a long time, the complexity is greatly simplified and this expression was reached

[image: image2.wmf]å

å

=

=

×

×

×

=

N

n

M

m

power

m

n

TX

SF

PL

RSRP

1

1

2

,

a




(2)
This formula is in line with the agreement from previous meeting since all rays of all clusters are considered. However, in [2], the coefficients 
[image: image3.wmf]m

n

,

a

 where identified as the path gain of each ray and cluster, hence
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This is not correct since the polarization has not been considered, the RSRP formula obtained by (2)+(3) does not make it clear how to handle antenna port virtualization. Furthermore, (2)+(3) does not handle multiple receive antennas or how to handle channels with LOS propagation. 
Therefore, we instead propose the following expression for the coefficients
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where 
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 are the transmit antenna port field patterns in the direction of the spherical basis vectors, 
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 respectively. These are obtained using the antenna port virtualization weight vector 
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as follows


[image: image11.wmf](

)

(

)

(

)

(

)

å

=

-

=

S

s

AOD

m

n

ZOD

m

n

s

tx

s

tx

T

m

n

tx

s

AOD

m

n

ZOD

m

n

tx

F

d

r

j

w

F

1

,

,

,

,

,

,

,

,

,

1

0

,

,

,

,

,

,

.

ˆ

2

exp

,

f

q

pl

f

q

q

q


(5)

[image: image12.wmf](

)

(

)

(

)

(

)

å

=

-

=

S

s

AOD

m

n

ZOD

m

n

s

tx

s

tx

T

m

n

tx

s

AOD

m

n

ZOD

m

n

tx

F

d

r

j

w

F

1

,

,

,

,

,

,

,

,

,

1

0

,

,

,

,

,

,

.

ˆ

2

exp

,

f

q

pl

f

q

f

f


(6)
Furthermore, Frx,u,θ and Frx,u,ϕ are the receive antenna element u field patterns in the direction of the spherical basis vectors respectively. Also, the factor 
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 is the scaling factor used to model LOS propagation with the same expression. In the non-LOS case, we have
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But, in case of LOS, the following holds:
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where 
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K

is the Ricean K-factor in linear scale.
With these coefficients, the RSRP for a virtualized antenna port, and with U receive antenna ports, can be computed as 
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(8)
Using (4) instead of (3) has slightly higher computation complexity but is able to accurately model the UE to node association. Expression (3) is only considering one of the four polarization channels, and in the case co-polarized antennas are used with a UE rotation near 
[image: image21.wmf]2

/

p

with respect to the BS, then (3) would yield a very small coefficient and hence RSRP=
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in line of sight conditions. 
The RSRP measurements may use one or two CRS antennas ports where using two is optional for the UE [3]. To ensure alignment among companies’ evaluations, RAN1 need to discuss and decide whether a single or two CRS ports shall be used in the UE to node association.  
3. Conclusion

We have two proposals for decision:
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Proposal 1: Adopt this RSRP measure to be used for UE to node association

Proposal 2: Discuss and decide in RAN1 whether a single or two CRS ports shall be used in the UE to node association.
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