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1. Introduction
In RAN1 #84bis and #85 meeting, the evaluation assumptions for high speed train scenario in 4GHz were agreed in R1-163887[1] and R1-165576[2]. In this contribution, some evaluation details are further discussed.
2. Remaining evaluation details
1.1. Antenna model
The antenna configuration for sub-6Hz was agreed that for dense urban and urban macro, the baseline is (M,N,P,Mg,Ng) = (8,8,2,1,1). The same baseline can be used for high speed train scenario at 4GHz.
Proposal 1: The baseline BS antenna configuration at 4GHz in high speed train scenario is (M,N,P,Mg,Ng) =(8,8,2,1,1), where the radiation pattern of antenna elements follows TR 36.873 according to the current agreements. Other antenna configurations are not precluded.
1.2. Cell association method for geometry evaluation
To perform evaluation, the downtilt and azimuth angle of the antenna panel are needed. In the agreed R1-165576, it was agreed that 
The azimuth direction of the main beam peak is to be determined by choosing the direction that provides optimal geometry.  

To evaluate geometry, cell association is performed using a beam formed by one element with 65 degrees HPBW in LTE FD-MIMO. IN NR, with number of antenna elements increasing, it is generally more difficult to find a weighting vector that forms a beam with wide width and no power loss. If very narrow beams are assumed, it is more likely that the beam tracking may be needed in cell association process rather than data transmission only. Therefore, an appropriate beam width is needed for cell association.
With the (8, 8, 2, 1, 1) antenna model, it is proposed that the beam for cell association is formed by two antenna elements with weighting value [1, 1], thus forming a narrower beam with 32 degrees HPBW. For elevation beamforming, the same DFT forming as LTE FD-MIMO is used.
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Figure 1 Weighting value for cell association beam
For geometry evaluation, the users are uniformly distributed along the railway track so that the performance in all locations is taken into account. Thus, we make the following proposals for geometry evaluation.
Proposal 2: For geometry evaluation, the users are uniformly distributed along the railway track. Companies provide geometry results to determine the azimuth beam direction using the beam formed by two elements with weighting values [1, 1] assuming no power loss and elevation downtilt angle using the DFT beam formed by all vertical elements for cell association. 
1.3. Penetration loss model
Due to the high speed, the material of glass on trains can be very different from normal glass in car, thus the penetration loss model in the high speed train can be very different from that for in car.
The O-to-I penetration loss in TR 38.900 is composed of  two different materials with their proportions reflected in the model. For high speed train scenario, about 30% of the whole surface of the carriage is covered by IRR glass and the rest are metal or other materials with very high penetration loss. Therefore, the penetration loss model is modified as follows:
Table 1 O-to-I penetration loss model for high speed train
	Path loss through external wall: [image: image2.png]


 [dB]
	Indoor loss: [image: image3.png]


 [dB]
	Standard deviation: σP  [dB]
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where 
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 and the standard deviation is derived as the average value of those from high loss and low loss model . The term 0.3 represents the proportion of IRR glass in the whole surface of the carriage and the term representing other area of the carriage is neglected.
Proposal 3: Adopt the penetration loss model in Table 1 for high speed train scenario.
3. Conclusion
In this contribution, The following proposals are proposed:
Proposal 1: The baseline BS antenna configuration at 4GHz in high speed train scenario is (M,N,P,Mg,Ng) =(8,8,2,1,1), where the radiation pattern of antenna elements follows TR 36.873 according to the current agreements. Other antenna configurations are not precluded.
Proposal 2: For geometry evaluation, the users are uniformly distributed along the railway track. Companies provide geometry results to determine the azimuth beam direction using the beam formed by two elements with weighting values [1, 1] assuming no power loss and elevation downtilt angle using the DFT beam formed by all vertical elements for cell association. 
Proposal 3: Adopt the penetration loss model in Table 1 for high speed train scenario.
References
[1] R1-163887, “Updated evaluation assumptions for NR High speed scenario”, 3GPP TSG RAN1 Meeting #84bis, Busan, Korea April 11-15, 2016
[2] R1-165576, “WF on evaluation assumption for high speed train scenario”, 3GPP TSG RAN1 Meeting #85, Nanjing, China, May 23-27, 2016.
_1536812085.unknown

_1536812086.unknown

_1536812084.vsd
�

1


1



