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1 Introduction
In RAN#68 meeting new SID for B41 HPUE [1] was agreed. The co-existence study is also included in the study scope. The BS-UE path loss model and power control modelling of UE are two key points in co-existence study. This contribution provides corresponding discussion on this area. 
2 Discussion
Path loss model

In the existing co-existence evaluation the path loss model utilized in TS36.814 and ECC Rep 131 are applicable for 2.6GHz band. The path loss model in TS 36.814 is derived from ITU-R M.2135 suitable for 2~6GHz, the original path loss model is copied in annex. Considering the evaluation target is high power UE, the UMa and RMa model could be the candidates. And the model used in ECC REP 131 is extended Hata model applied for 2.6GHz BEM study, which also could be found in annex. Hence we have three options here. It is suggested RAN4 to consider these path loss models for co-existence study of B41 HPUE. 
Power control model
The UL power control model applied in legacy co-existence study is pasted as below:
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where Pmax is the maximum transmit power, Rmin is the minimum power reduction ratio to prevent UEs with good channels to transmit at very low power level, CL is the path coupling loss defined as max{path loss-G_Tx-G_Rx, MCL}, where path loss is propagation loss plus shadowfading, G_TX is the transmitter antenna gain in the direction of the receiver, G_RX is the receiver antenna gain in the direction of the transmitter and CLx-ile is the x-percentile CL value. With this power control equation, the x percent of UEs that have the highest coupling loss will transmit at Pmax.  Finally, 0<(<=1 is the balancing factor for UEs with bad channel and UEs with good channel.

Regarding B41 HPUE the Pmax should be +26dBm, and Rmin -57dB with -30dBm as minimum output power. About how to fix on the parameter of CLx-ile there are two methods considered in the discussion of B14 HPUE as:

· Scale according to path loss model and cell range, and further modify to ensure equaling TX power between normal UE and HPUE in the case of same Path loss to BS
· System simulation to derive more aggressive parameter.
These two approaches also could be taken into account in corresponding discussion of B41 HPUE.
3 Conclusion

In this contribution initial discussion on the simulation assumptions for co-existence study of B41 HPUE is presented focusing on path loss model and power control modelling. 

With respect to path loss model following three options are put forward as
· UMa model

· RMa model 

· Extended Hata model 
Regarding UL power control modelling two approaches utilized in the analysis of B14 HPUE could be considered for B41 HPUE. 
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Annex

Table 1: UMa/RMa model in ITU-R M.2135

	Scenario
	Path loss (dB)

Note: fc is given in GHz and distance in m!
	Shadow fading std (dB)
	Applicability range, antenna height default values

	Urban Macro (UMa)
	LoS
	PL = 22.0 log10(d) + 28.0 + 20 log10(fc)
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	10 m < d < d′BP (1)
d′BP < d < 5 000 m(1)
hBS = 25 m(1), hUT = 1.5 m(1)

	
	NLoS
	PL = 161.04 – 7.1 log10 (W) + 7.5 log10 (h) 
– (24.37 – 3.7(h/hBS)2) log10 (hBS) 
+ (43.42 – 3.1 log10 (hBS)) (log10 (d) ( 3) +

20 log10(fc) – (3.2 (log10 (11.75 hUT))2 ( 4.97)
	( = 6


	10 m < d < 5 000 m
h = avg. building height
W = street width
hBS =  25 m, hUT  = 1.5 m,
W = 20 m, h = 20 m.

The applicability ranges:
5 m < h < 50 m
5 m < W < 50 m 
10 m < hBS < 150 m 
1 m < hUT < 10 m

	Rural Macro (RMa)
	LoS
	PL1 = 20 log10(40d fc/3) + min(0.03h1.72,10) log10(d) 
– min(0.044h1.72,14.77) + 0.002 log10(h)d

 PL2 = PL1  (dBP) + 40 log10(d/dBP)
	( = 4

( = 6


	10 m < d < dBP (4)
dBP < d < 10 000 m,
hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m

(Applicability ranges of h, W, hBS, hUT are same as UMa NLoS)

	
	NLoS
	PL = 161.04 – 7.1 log10 (W) + 7.5 log10 (h) 
– (24.37 – 3.7(h/hBS)2) log10 (hBS) 
+ (43.42 – 3.1 log10 (hBS)) (log10 (d) ( 3) +

20 log10(fc) – (3.2 (log10 (11.75 hUT)) 2 ( 4.97)
	( = 8
	10 m < d < 5 000 m,


hBS = 35 m, hUT = 1.5 m,
W = 20 m, h = 5 m

(The applicability ranges of h, W, hBS, hUT are same as UMa NLoS)

	(1)
Break point distance d′BP  = 4 h′BS h′UT fc/c, where fc is the centre frequency (Hz), c = 3.0 ( 108 m/s is the propagation velocity in free space, and h′BS and h′UT are the effective antenna heights at the BS and the UT, respectively. The effective antenna heights h′BS and h′UT are computed as follows:
h′BS = hBS – 1.0 m, h′UT = hUT – 1.0 m

where: hBS and hUT  are the actual antenna heights, and the effective environment height in urban environments is assumed to be equal to 1.0 m.

(2)
The distances d1 and d2 are defined below in Fig. 12.

(3)
PLb: basic path-loss, PL B1: loss of UMi outdoor scenario, PLtw: loss through wall, PLin: loss inside,  dout: distance from BS to the wall next to UT location, din: perpendicular distance from wall to UT (assumed evenly distributed between 0 and 25 m), θ: angle between LoS to the wall and a unit vector normal to the wall.

(4)
Break point distance dBP  = 2π hBS hUT fc/c, where fc is the centre frequency in Hz, c = 3.0 ( 108 m/s is the propagation velocity in free space, and hBS and hUT are the antenna heights at the BS and the UT, respectively.
(5)     Los probability as a function of distance for UMa: [image: image3.wmf](
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(6)   Los probability as a function of distance for RMa: 
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Table 2: Extended Hata model in ECC Rep131
	Scenario
	Path loss (dB)

Note: fc is given in MHz and distance in kilometer!

	d<0.04km
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	d<0.1km and d>0.04km
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	d>0.1km and d<20km
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	(1)Hb = max(htx, hrx) of transmitter and receiver antenna height in m

(2)Hm = min(htx, hrx) of transmitter and receiver antenna height in m.
(3)When the path loss, L, is less than the free space attenuation for the same distance, the free space attenuation should be used instead
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