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1.
Introduction

The WI proposal [1] for Fixed Wireless Customer-Premises Equipment (CPE) RF Requirements was approved in RAN#46. One identified task of this WI is the coexistence studies between the CPE and E-UTRA BS. The proposal on the simulation assumptions for CPE to E-UTRA BS coexistence studies was agreed in principle during RAN4 Ad-hoc #2 meeting [5], and further revised during RAN4 #55 meeting [6] and RAN4 Ad-hoc #3 meeting [8]. In this paper, we provide a revised proposal on the simulation assumptions for CPE to E-UTRA BS coexistence studies, based on some proposals after the RAN4 Ad-hoc #3 meeting, including the following:
-
To correct an error in the Hata Rural (Open Area) propagation model.

-
The power control algorithm parameters for desktop and wall-mounted CPE are updated to consider only the receiver SINR target at the BS, a.k.a. only the CPE maximum output power, as proposed in [10].

-
The MCL for the BS <-> desk-top CPE is updated to be 72 dB, and the MCL for the BS <-> wall-mounted CPE is updated to be 67 dB, as proposed in [11].

2.
Discussion
In order to perform Band 13 CPE and Band 14 E-UTRA BS co-existence study using static simulations, the following are suggested to investigate the impact of CPE interference on E-UTRA BS uplink throughput:

-
The simulation methodology follows that specified in [2]. 

-
10 MHz E-UTRA channel bandwidth.

-
The simulation parameters follow those specified in [2] for 10 MHz E-UTRA channel bandwidth. 

-
The propagation model should be the Hata Rural (Open Area) propagation model [3] in the 1st phase:

L (d) = 69.55 + 26.16*log(f) ‑ 13.82*log(Hb) ‑ [1.1*log(f) ‑ 0.7]*Hm + [1.56*log(f) ‑ 0.8] + [44.9 ‑ 6.55*log(Hb)]*log(d) ‑ 4.78*[log(f)]2 + 18.33*log(f) ‑ 40.94
Hb is BS antenna height in m, Hm is CPE/UE antenna height in m, f is frequency in MHz, d is distance in km.

-
The Urban area propagation model [2] could be used in the 2nd phase.

-
The log-normally distributed shadowing margin is 10 dB [2].
-
The building penetration loss is 10 dB [2].
-
The BS <-> UE minimum coupling loss (MCL) is 80 dB [2].

-
The BS <-> desktop CPE minimum coupling loss (MCL) is 72 dB [11].

-
The BS <-> wall-mounted CPE minimum coupling loss (MCL) is 67 dB [11].

-
The BS antenna gain minus cable loss is 15 dBi [2].

-
The BS antenna height is 60 m [4].

-
The CPE antenna gain minus cable loss is 3 dBi [4] (desktop type) or 7 dBi (wall-mounted type).

-
The CPE antenna height is 1 m [4] (desktop type) or 6 m (wall-mounted type).

- 
The CPE antenna radiation pattern is omni-directional (desktop type) or 90 degrees (wall-mounted type).

-
The cell range is 2 km or 5 km [2].

-
The carrier frequency should be 787 MHz, i.e. uplink frequency border between Bands 13 and 14.

-
Band 13 CPE has a maximum power of 27 dBm (desktop type) or 23 dBm (wall-mounted type), and a minimum power of -40 dBm.
-
Band 14 UE has a maximum power of 23 dBm and a minimum power of -40 dBm.
-
All Band 13 desktop CPE are indoor.

-
All Band 13 wall-mounted CPE antennas are mounted outdoor.

-
All Band 14 UE are indoor; this is the worse case regarding Band 14 UE uplink capacity loss.

-
Number of active CPE/UE per cell is 3, i.e. RB number per active CPE/UE is 16.

-
Considering the 1MHz frequency gap between the Band 13 and Band 14 uplink, the UE ACLR for aggressor adjacent to the guard band edge shall be modelled as (32 + x) dB/2.88MHz [7], as obtained by the following equation:
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-
The UE ACLR of (30 + x) dB/2.88MHz [2] for aggressor adjacent to the guard band edge could be used as reference. 

-
The wall-mounted CPE directional antenna pattern shall be:
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where θ3dB = 90 degrees, Am = 15 dB.
-
The following power control equation shall be used [2]:
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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, PL is the path loss for the UE and PLx-ile is the x-percentile path loss (plus shadowing) value.
-
The parameters of the power control equation in [2] (shown in Table 1 below) is for UE with 23 dBm maximum power, so they can be reused for Band 14 UE and Band 13 wall-mounted CPE to achieve the same receiver SINR target at the BS [10].
Table 1: Power control algorithm parameters for UE and wall-mounted CPE
	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	109
	110
	112
	115

	Set 2
	0,8
	TBD
	TBD
	129
	133


-
For Band 13 desktop CPE with 27 dBm maximum power, the parameters should be increased by 27 – 23 = 4 dB to achieve the same receiver SINR target at the BS [10]. This is shown in Table 2 below.
Table 2: Power control algorithm parameters for desktop CPE
	Parameter set
	Gamma
	PLx-ile

	
	
	20 MHz bandwidth
	15 MHz bandwidth
	10 MHz bandwidth
	5 MHz bandwidth

	Set 1
	1
	113
	114
	116
	119

	Set 2
	0,8
	N/A
	N/A
	134
	138


3.
Conclusions

We have provided in this paper a proposal on the simulation assumptions for CPE to E-UTRA BS coexistence studies. Once the simulation assumptions / parameters could be agreed upon, participating companies can start performing the simulation run to study the impact of CPE interference on E-UTRA BS uplink throughput.
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