3GPP TSG-RAN WG4 Meeting #78Bis	R4-161553
San Jose del Cabo, Mexico, 11 – 15 April, 2016
Agenda Item:	8.1.2
Source: 	Samsung
[bookmark: Title]Title: 	ACLR Simulation Results for HPUE Coexistence Study
Document for:	Discussion

[bookmark: _Ref434746653]Introduction
The study item on New Band 41 UE power class supporting +26 dBm was approved at RAN #68. In RAN4 #76bis meeting, the system level simulation methodology and assumptions for coexistence study on new Band 41 UE power class supporting +26 dBm was approved in [1]. The power control (PC) settings are further discussed in RAN4 #77 meeting and the modified PC parameters are approved in [2].
In RAN4 #78, the following agreement has been reached, which has been captured in the WF [3]:
· In parallel for the next meeting, companies are requested to
· Adopt 1 dB ACLR tightening as one option as the basis for continuing work into the next meeting on MPR/A-MPR determination.
· Companies to provide system coexistence simulation results based on expanded cell in aggressor network vs. conventional cell size in victim network. China Telecom to provide specific simulation parameters by 03/15/16.
· Companies are encouraged to provide simulation results with more aggressive power control parameters for information.
In the following RAN4 Email discussion, China Telecom has provided the detailed simulation parameters for two scenarios indicated in the above WF to be included in TR36.886 for informational purposes [4]. 
In this contribution, we provide the system level simulation results for coexistence study on new Band 41 HPUE for Scenario A2 proposed by China Telecom.

Simulation assumptions
For Scenario A2, the key assumptions for this high power UE coexistence simulation are provided for path loss model, inter site distance (ISD) and power control (PC) settings. The macro cell propagation model should follow the model in section 5.6.1.1 of the HPUE TR 36.886 v0.3.0 [5]. The PC settings are provided as follows [4]. 
Table 1: Power control parameters for +23 dBm UE, Scenario A2
(a) Parameters for +23 dBm UE with 0.75 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	107

	Set 4B
	1
	103

	Set 4C
	1
	101



(b) Parameters for +23 dBm UE with 2.8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	128

	Set 4B
	1
	125

	Set 4C
	1
	123



(c) Parameters for +23 dBm UE with 6 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	112

	Set 4B
	1
	108

	Set 4C
	1
	106



(d) Parameters for +23 dBm UE with 8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	116

	Set 4B
	1
	112

	Set 4C
	1
	110



Table 2: Power control parameters for +26 dBm UE, Scenario A2
(a) Parameters for +26 dBm UE with 0.75 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	110

	Set 4B
	1
	106

	Set 4C
	1
	104



(b) Parameters for +26 dBm UE with 2.8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	131

	Set 4B
	1
	128

	Set 4C
	1
	126



(c) Parameters for +26 dBm UE with 6 km ISD 
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	115

	Set 4B
	1
	111

	Set 4C
	1
	109



(d) Parameters for +26 dBm UE with 8 km ISD
	Parameter set
	Gamma
	CLx-ile

	
	
	20 MHz bandwidth

	Set 4A
	1
	119

	Set 4B
	1
	115

	Set 4C
	1
	113



The cell layout in section 5.6.1.3 of the HPUE TR 36.886 v0.3.0 [4] is followed, and inter-site distances are copied in Table 3 below.
Table 3: Inter-site distances and Propagation model
	Environment 
	ISD of aggressor/victim system (km)

	Urban 
	.75

	Suburban 
	2.8

	Rural
	6

	Rural
	8



Other simulation parameters and assumptions are specified in [4].
Simulation results
[bookmark: _GoBack] Results for Scenario A2

The simulation results for Scenario A2 are summarized as below table. The detailed results for transmission power CDF curves can be found in the Appendix of this contribution. 
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Table 4. Summarized simulation results for additional CLx-ile settings
	PC Set
	ISD
	Gamma
	CLx-ile
(23dBm/
26dBm)
	Percentage of Ptx > 23dBm
	Average loss
	5%-tile loss

	
	
	
	
	
	23dBm X=0dB
(baseline)
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	26dBm X=3dB
	26dBm X=4dB
	26dBm X=5dB
	23dBm X=0dB
(baseline)
	26dBm X=0dB
	26dBm X=1dB
	26dBm X=2dB
	26dBm X=3dB
	26dBm X=4dB
	26dBm X=5dB

	PC4A
	750m
	1
	107/110
	6.58%
	1.83%
	2.09%
	1.70%
	1.36%
	1.06%
	0.84%
	0.67%
	1.32%
	1.42%
	1.11%
	0.92%
	0.74%
	0.63%
	0.54%

	
	2.8km
	1
	128/131
	7.48%
	1.73%
	1.83%
	1.58%
	1.36%
	1.16%
	1.00%
	0.85%
	6.95%
	7.46%
	6.06%
	5.05%
	4.20%
	3.35%
	2.64%

	
	6km
	1
	112/115
	7.47%
	1.00%
	1.12%
	0.91%
	0.74%
	0.61%
	0.51%
	0.41%
	0.49%
	0.55%
	0.45%
	0.31%
	0.23%
	0.17%
	0.14%

	
	8km
	1
	116/119
	7.79%
	1.48%
	1.65%
	1.33%
	1.06%
	0.84%
	0.70%
	0.56%
	0.92%
	1.00%
	0.71%
	0.54%
	0.43%
	0.33%
	0.26%

	PC4B
	750m
	1
	103/106
	13.87%
	1.27%
	1.58%
	1.26%
	0.97%
	0.76%
	0.60%
	0.48%
	1.34%
	1.58%
	1.28%
	1.05%
	0.88%
	0.60%
	0.41%

	
	2.8km
	1
	125/128
	12.90%
	2.04%
	2.22%
	1.93%
	1.66%
	1.43%
	1.23%
	1.05%
	10.77%
	11.73%
	10.39%
	8.42%
	7.02%
	5.64%
	4.91%

	
	6km
	1
	108/111
	15.48%
	0.77%
	0.92%
	0.74%
	0.60%
	0.48%
	0.37%
	0.29%
	0.48%
	0.56%
	0.44%
	0.37%
	0.32%
	0.25%
	0.18%

	
	8km
	1
	112/115
	15.93%
	1.01%
	1.21%
	0.98%
	0.80%
	0.65%
	0.53%
	0.42%
	0.75%
	1.05%
	0.86%
	0.65%
	0.52%
	0.44%
	0.32%

	PC4C
	750m
	1
	101/104
	18.95%
	1.03%
	1.33%
	1.06%
	0.86%
	0.69%
	0.54%
	0.42%
	1.46%
	2.06%
	1.55%
	1.20%
	0.94%
	0.74%
	0.62%

	
	2.8km
	1
	123/126
	17.55%
	5.14%
	5.64%
	4.97%
	4.38%
	3.82%
	3.34%
	2.91%
	10.61%
	11.95%
	9.41%
	7.67%
	6.59%
	5.62%
	4.40%

	
	6km
	1
	106/109
	20.85%
	0.63%
	0.78%
	0.62%
	0.50%
	0.39%
	0.30%
	0.23%
	0.76%
	0.92%
	0.75%
	0.63%
	0.47%
	0.33%
	0.27%

	
	8km
	1
	110/113
	21.43%
	0.87%
	1.06%
	0.87%
	0.70%
	0.56%
	0.45%
	0.36%
	1.11%
	1.47%
	1.19%
	0.96%
	0.85%
	0.67%
	0.49%



Based on the additional simulation results, it can be observed:
· [bookmark: OLE_LINK20][bookmark: OLE_LINK21]For average throughput loss, 1 dB of additional ACLR is enough to guarantee the same level of performance degradation, at least for PC set 4A and 4B. For PC set 4C, 1 dB of additional ACLR is enough for all ISD cases expect ISD=750m. 
· For 5%-tile throughput loss, around 1 dB of additional ACLR is enough to guarantee the same level of performance degradation, at least for PC set 4A and 4B (except the case of ISD=8km and PC set B), while at most 2 dB of additional ACLR is needed for PC set 4C.

Conclusion
In this contribution we presented simulation results showing adjacent channel coexistence performance for High Power UE operating in Band 41. Based on the simulation results, one observation is made.
Observation 1: Less than 1 dB of additional ACLR is needed for Band 41 UE supporting +26 dBm power class.
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Annex: detailed simulation results
Urban: ISD = 750m and 20MHz
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Figure 1(a). UE Tx power for PC set 4A
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Figure 1(b). UE Tx power for PC set 4B
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Figure 1(c). UE Tx power for PC set 4C
	


Figure 1. UE Tx Power CDF for [750m ISD, 20MHz].

Suburban: ISD = 2.8km and 20MHz
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Figure 2(a). UE Tx power for PC set 4A
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Figure 2(b). UE Tx power for PC set 4B
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Figure 2(c). UE Tx power for PC set 4C
	


Figure 2. UE Tx Power CDF for [2.8km ISD, 20MHz].

Rural: ISD = 6km and 20MHz
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Figure 3(a). UE Tx power for PC set 4A
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Figure 3(b). UE Tx power for PC set 4B
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Figure 3(c). UE Tx power for PC set 4C
	


Figure 3. UE Tx Power CDF for [6km ISD, 20MHz].

Rural: ISD = 8km and 20MHz
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Figure 4(a). UE Tx power for PC set 4A
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Figure 4(b). UE Tx power for PC set 4B
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Figure 4(c). UE Tx power for PC set 4C
	


Figure 4. UE Tx Power CDF for [8km ISD, 20MHz].
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