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1 Introduction
In order to compare the evaluation results, it is important to use the same RSRP calculation method.  In the email discussion following RAN1#74, five RSRP models were proposed:
· Alt-1: Based on LOS direction only
· Alt-2: Based on mean angles
· Alt-3: Based on angle of all clusters
· Alt-4: Based on angle of all rays of all clusters (R1-133967)
· Alt-5: Based on channel realizations H
In RAN1#74bis, these alternatives were discussed and the following was agreed [1].
· 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
Clearly, both Alt-4 and Alt-5 fits the agreement.  However, the equation in Alt-4 cannot be applied with cross-polarized antenna.  In this contribution, we discuss the RSRP modeling with cross-polarized antennas. 
2 RSRP modeling with cross-polarized antennas
According to the agreed working assumption [2], the ITU channel coefficient generation procedure [3] shall be reused.  The impulse response of the fast fading channel from one eNB antenna to one UE antenna is given by
	
	
	(1)


where  is the power of the th cluster;  is the excess delay of theth cluster; , ,  and  denote the AoD, EoD, AoA, and EoA of the th ray in the th cluster, respectively;  , , ,  are the initial phases,  denotes the Doppler shift contributed by the th ray in the th cluster;   is the inverse of the XPD;   and  are the eNB antenna field pattern,  and  are the UE antenna field pattern.  Note that the antenna field pattern is the effective antenna pattern of the CRS port which is determined by the element pattern and the CRS virtualization weight.
Given a subcarrier at frequency , the frequency channel response is
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where
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The averaged channel gain over the time range  is
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The second equation holds under the assumption that  for  or .  When  goes to infinity, we have
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Hence, the long-term RSRP can be modeled as
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where  is the product of the eNB transmit power, the path loss, and the shadow fading.  Note that in practical systems, the RSRP obtained by average the CRS power over multiple CRS REs and over multiple subframes.  The average over frequency may shorten the time needed to reach convergence.
When co-polarized antenna is employed, we have 

where  is the CRS port gain pattern and  is the gain pattern of the UE antenna.  Consequently, the RSRP model (6) may be rewritten as
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Note that this model is identical to Alt-4.
Proposal: Adopt the RSRP model in (6) for calibration and evaluation.
3 Conclusion
In summary, we propose the following in this contribution regarding the RSRP calculation with cross-polarized antennas.
Proposal: Adopt the RSRP model in (6) for calibration and evaluation.
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