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1 Introduction
The SI of new power class for Band 41 UE of 26dBm has been proposed in [1]. In RAN4#76bis meeting, the parameters for Band 41 HPUE simulations have been discussed and approved [2]. The methodology includes the following steps:
1) Run the B41 UL (23dBm and ACLR according to TS 36.101) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL (performance degradation is related to B41UL without interference)

2) Run the B41 UL (26dBm and ACLR+XdB) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL  (performance degradation is related to B41UL without interference), for the same inter-site distance as in (1)

3) Derive ACLR+X for B41 26dBm UE that implies similar system performance degradation towards B41 UL without interference as B41 23dBm UE with ACLR according to TS 36.101, i.e. 30dB

The scenario 1 in [2] is used here. Other key parameters and power control mechanism have also been discussed in [2].
In this document, system level simulation has been conducted and some preliminary results have been presented.
2 Simulation configurations
The simulation configurations follow the parameters given in [2]. Here, the key parameters are summarized as follows.
2.1     Simulation methodology, inter-system interference

During the Band 14 HPUE WI, ACLR for Power Class 3 was derived. The simulation methodology is included I [3]. The same methodology can be used now.

1)  Run the B41 UL (23dBm and ACLR according to TS 36.101) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL (performance degradation is related to B41UL without interference)

2) Run the B41 UL (26dBm and ACLR+XdB) to adjacent B41 UL (fulfilling ACS as in TS 36.104) coexistence study and derive the performance degradation of B41 UL  (performance degradation is related to B41UL without interference), for the same inter-site distance as in (1)

3) Derive ACLR+X for B41 26dBm UE that implies similar system performance degradation towards B41 UL without interference as B41 23dBm UE with ACLR according to TS 36.101, i.e. 30dB

2.2    Cell layout

Two scenarios are proposed in [2], here we use the first scenario for high power UE as figure 2.1: Base stations with 3 sectors per site are placed on a hexagonal grid with distance of 3*R, where R is the cell radius, with wrap around. Uncoordinated macro cellular deployment is assumed, where interfering UE may be at cell edge of the serving base station but close to the victim base station (hence transmitting with highest power and causing highest interference).
[image: image1.png]



Figure 2.1: Multi system cell layout for HPUE to increase coverage
2.3    Inter-site distance and propagation model
The propagation model we used derived in [3]. From [3]
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Case 2:

d  0.6 km
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where:
d is the base station-UE separation in kilometres

2.4
Power Control Modelling

In [4], the following power control equation is used for the uplink coexistence simulations:
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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 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. For 26 dBm UE, it is assumed that Rmin has 3dB more dynamic range. 
Detailed parameter configurations for Eq.1 can be found in [4], where 18 sets are defined. In this document, the set 1 is chosen as shown in Table.1. 
The power control parameters were specified in [4] for carrier frequency of 2 GHz and 500 m cell range, these have been adjusted for different ISD’s and UE power classes. 
Table 1: For 0.75 km inter-site distance and 2.6 GHz carrier frequency
	Parameter set
	Gamma
	CLx-ile

	
	
	10 MHz bandwidth

	Set 1
	1
	112


3 Simulation results
3.1 Results on Tx Power
We study how the Tx power changes after the maximum power is increased to 26dBm. In the simulations, the configurations given in [5] are used. Here, we consider two cases. In case 1, all UEs are 23dBm UEs; while in case 2, all UEs are 26dBm UEs. 
Fig.1 shows the Tx power in Urban topology. Fig.2 shows the Tx power in Suburban. Fig.3 and Fig.4 show the results in rural area with scale of 6km and 8km separately. 
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Fig.1 Tx Powers in Urban area
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Fig.2 Tx Powers in SurbUrban area
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Fig.3 Tx Powers in Rural area with 6km
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Fig.4 Tx Powers in Rural area with 8km
3.2 Results on Performance Loss
System level simulation is made based on the configurations in Section 2. Fig.5 presents the cdf curves of two simulations. In simulation-1, all UEs are 23dBm UEs; while in Simulation 2, the UEs in the adjacent channel are 26dBm UEs. The ACLR is set to 30dB in both simulations.
[image: image9.emf]
Figure 5:  CDF curves of throughputs
Observation 1: It is shown that, after introducing 26dBm UEs, the system throughput will be decreased. When the 95% percentile throughput is compared, the loss is about 6%; while when the 90% percentile throughput is compared, the loss is about 7.6% . Further cases and results need to be studied later.
4 Conclusion
In this contribution, we establish a system level simulation platform and conducted the two simulations, i.e. the baseline given in step (1) and the comparison case given in step (2) with ACLR=30dB. The throughput loss after introducing 26dBm UEs is evaluated. Further studies and comparisons on other configurations should be made later.
Observation 1: It is shown that, after introducing 26dBm UEs, the system throughput will be decreased. When the 95% percentile throughput is compared, the loss is about 6%; while when the 90% percentile throughput is compared, the loss is about 7.6% . Further cases and results need to be studied later.
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