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1 Introduction

During last RAN4 #64 meeting, link level simulation assumption of advanced receiver operating in asynchronous network deployments was discussed and agreed on basis of system simulation results from interesting companies[1][2]. 
In this contribution, we provide preliminary simulation results based on agreed assumption.

2 Simulation Results
All simulation assumption followed Table 1-4 of [2]. Also, main differences of link level simulation assumption between synchronous and asynchronous cases are summarized in Table 1.

Table 1.  Difference of link level simulation assumption between synchronous and asynchronous case

	
	Synchronous network
	Asynchronous network

	Test Coverage
	TM2 / TM6 / TM9 with rank1
	TM2 / TM6

	DIP1 / DIP2 [dB]
	-1.73 / -8.66
	-2.23 / -8.06

	Scenario
	Single
	A/B/C/D/E and aggregated weighted throughput


For Test 1, simulation results of Scenario A/B/C/D/E and aggregated weighted throughput are shown in Figure 1. In each subplot, TP70% line represent 70% throughput of maximum achievable throughput of own MCS level, and G70% represent target geometry to achieve TP70%. Also, Rel. TP-2.5dB and Rel. TP0dB represent relative throughput of maximum achievable throughput at geometry -2.5 dB and 0 dB, respectively. From all simulation results of Figure 1, the gains of target geometry at TP70 (ΔG70%) are 0.4 through 0.6 dB.

· Observation 1: The gains of target geometry at TP70 (ΔG70%) are 0.4 through 0.6 dB for Test 1.
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Figure 1.  Simulation results of Test 1 for Scenario A/B/C/D/E/Aggregated weight Throughput

For Test 2, all simulation results of Scenario A/B/C/D/E and aggregated weighted throughput are shown in Figure 2. From all simulation results of Figure 1, the gain of target geometry at TP70 (ΔG70%) are 0.9 through 1.0 dB.

· Observation 2 The gains of target geometry at TP70 (ΔG70%) are 0.9 through 1.0 dB for Test 2.
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Figure 2.  Simulation results of Test 1 for Scenario A/B/C/D/E/Aggregated weight Throughput

In Figure 3, all simulation result of each Test 1 and 2 are shown in each subplot respectively. From Figure 3, we found that there is no major difference within all scenarios of each results of Test 1 and 2.
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· Observation 3: There is no major difference in terms of throughput within all scenarios for asynchronous cases.
If we use agreed aggregated weighted throughput approach for asynchronous cases, then test complexity or cost and time would be much higher than that of synchronous cases. At this time, this observation is based on only our results, but if all results of interesting companies are seen similar tendency, we might be need to down-select one scenario within all scenarios to get advantage of reduced test complexity or cost and time.
3 Conclusion

In this contribution, we provide preliminary simulation results of FDD asynchronous cases. According to simulation results, some observations are summarized.
· Observation 1: The gains of target geometry at TP70 (ΔG70%) are 0.4 through 0.6 dB for Test 1.
· Observation 2 The gains of target geometry at TP70 (ΔG70%) are 0.9 through 1.0 dB for Test 2.
· Observation 3: There is no major difference in terms of throughput within all scenarios for asynchronous cases.
4 Reference
[1] R4-124788, "Advanced Rx ad hoc minutes," Renesas Mobile Europe Ltd 
[2] R4-124791, “Simulation assumptions for advanced receiver under asynchronous network timing,” Renesas Mobile Europe Ltd.
Annex

Table 2.  Test 1 numeric data of asynchronous timing simulation 
	SNR
[dB]
	Scenario A
	Scenario B
	Scenario C
	Scenario D
	Scenario E
	Aggregated weighted

	
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain

	-8
	495512 
	830659 
	67.6%
	539524 
	821300 
	52.2%
	470471 
	831418 
	76.7%
	609588 
	818265 
	34.2%
	501329 
	876441 
	74.8%
	515595 
	846291 
	64.1%

	-7
	1067918 
	1346912 
	26.1%
	1111424 
	1385865 
	24.7%
	1138741 
	1350959 
	18.6%
	1137729 
	1390924 
	22.3%
	1071206 
	1393200 
	30.1%
	1094679 
	1376531 
	25.7%

	-6
	1513600 
	1795376 
	18.6%
	1552553 
	1737959 
	11.9%
	1515118 
	1694200 
	11.8%
	1533076 
	1736188 
	13.2%
	1492859 
	1700018 
	13.9%
	1512348 
	1727436 
	14.2%

	-5
	1890229 
	2147471 
	13.6%
	1893012 
	2119647 
	12.0%
	1888712 
	2185159 
	15.7%
	1942841 
	2122429 
	9.2%
	1995959 
	2122429 
	6.3%
	1940464 
	2136569 
	10.1%

	-4
	2263065 
	2470729 
	9.2%
	2314918 
	2485400 
	7.4%
	2273182 
	2513982 
	10.6%
	2278747 
	2484641 
	9.0%
	2335406 
	2484135 
	6.4%
	2301056 
	2486134 
	8.0%

	-3
	2804865 
	2977624 
	6.2%
	2714059 
	2946512 
	8.6%
	2660941 
	2946512 
	10.7%
	2712541 
	2931082 
	8.1%
	2695341 
	2972565 
	10.3%
	2716538 
	2960841 
	9.0%

	-2.5
	3039088 
	3270024 
	7.6%
	2990018 
	3291524 
	10.1%
	3123571 
	3343882 
	7.1%
	2996594 
	3269265 
	9.1%
	3010506 
	3364118 
	11.7%
	3029046 
	3320776 
	9.6%

	-2
	3282924 
	3710647 
	13.0%
	3349700 
	3673212 
	9.7%
	3361588 
	3662082 
	8.9%
	3303159 
	3616300 
	9.5%
	3293800 
	3619335 
	9.9%
	3308787 
	3648942 
	10.3%

	-1
	4070835 
	4330606 
	6.4%
	3965106 
	4269647 
	7.7%
	4005071 
	4350588 
	8.6%
	4050347 
	4394853 
	8.5%
	4044276 
	4392071 
	8.6%
	4036701 
	4361730 
	8.1%

	0
	4445947 
	4572671 
	2.9%
	4463400 
	4597712 
	3.0%
	4495776 
	4584559 
	2.0%
	4463906 
	4576212 
	2.5%
	4466688 
	4576212 
	2.5%
	4466157 
	4578906 
	2.5%

	1
	4618453 
	4644000 
	0.6%
	4618453 
	4638688 
	0.4%
	4612129 
	4644000 
	0.7%
	4619212 
	4636665 
	0.4%
	4607829 
	4637171 
	0.6%
	4613369 
	4639637 
	0.6%

	2
	4642988 
	4644000 
	0.0%
	4638182 
	4642735 
	0.1%
	4644000 
	4644000 
	0.0%
	4639194 
	4644000 
	0.1%
	4644000 
	4644000 
	0.0%
	4642495 
	4643874 
	0.0%

	3
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%

	4
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%

	5
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%

	6
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%
	4644000 
	4644000 
	0.0%

	G70 [dB]
	-2.07
	-2.53
	0.47
	-2.14
	-2.56
	0.42
	-2.23
	-2.62
	0.38
	-2.09
	-2.53
	0.44
	-2.08
	-2.64
	0.57
	-2.10
	-2.60
	0.49

	Rel. T-put-2.5
	65.4%
	70.4%
	
	64.4%
	70.9%
	
	67.3%
	72.0%
	
	64.5%
	70.4%
	
	64.8%
	72.4%
	
	65.2%
	71.5%
	

	Rel. T-put0.0
	95.7%
	98.5%
	
	96.1%
	99.0%
	
	96.8%
	98.7%
	
	96.1%
	98.5%
	
	96.2%
	98.5%
	
	96.2%
	98.6%
	


Table 3.  Test 2 numeric data of asynchronous timing simulation 
	SNR
[dB]
	Scenario A
	Scenario B
	Scenario C
	Scenario D
	Scenario E
	Aggregated weighted

	
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain
	MMSE
	IRC
	Gain

	-8
	65700 
	427694 
	551.0%
	70424 
	254212 
	261.0%
	0 
	251635 
	　
	109500 
	365429 
	233.7%
	58829 
	410088 
	597.1%
	60139 
	367555 
	511.2%

	-7
	258506 
	1078253 
	317.1%
	285988 
	834776 
	191.9%
	306171 
	835635 
	172.9%
	299729 
	1033594 
	244.8%
	258076 
	866982 
	235.9%
	274416 
	926306 
	237.6%

	-6
	843794 
	1656241 
	96.3%
	956300 
	1660106 
	73.6%
	830053 
	1654953 
	99.4%
	832200 
	1859353 
	123.4%
	942559 
	1773900 
	88.2%
	890750 
	1733965 
	94.7%

	-5
	1787641 
	2558435 
	43.1%
	1587106 
	2493165 
	57.1%
	1690594 
	2489300 
	47.2%
	1693600 
	2369924 
	39.9%
	1592259 
	2393971 
	50.4%
	1660771 
	2447475 
	47.4%

	-4
	2481571 
	2953494 
	19.0%
	2412865 
	2987418 
	23.8%
	2302506 
	2954782 
	28.3%
	2381518 
	2966806 
	24.6%
	2326124 
	3076735 
	32.3%
	2370654 
	3008373 
	26.9%

	-3
	3111947 
	3494982 
	12.3%
	2952206 
	3591171 
	21.6%
	2935459 
	3484676 
	18.7%
	2953065 
	3501424 
	18.6%
	3042812 
	3672329 
	20.7%
	3018013 
	3574960 
	18.5%

	-2.5
	3268253 
	3743182 
	14.5%
	3391065 
	3789559 
	11.8%
	3217582 
	3750912 
	16.6%
	3293588 
	3863847 
	17.3%
	3218441 
	3948871 
	22.7%
	3256809 
	3849354 
	18.2%

	-2
	3601476 
	4146829 
	15.1%
	3630676 
	4066959 
	12.0%
	3579576 
	4133518 
	15.5%
	3546082 
	4048494 
	14.2%
	3587735 
	3999112 
	11.5%
	3587306 
	4063008 
	13.3%

	-1
	4303135 
	4774200 
	10.9%
	4127506 
	4735982 
	14.7%
	4034324 
	4711506 
	16.8%
	4030459 
	4749724 
	17.8%
	4011565 
	4727394 
	17.8%
	4087721 
	4738580 
	15.9%

	0
	4883700 
	5963671 
	22.1%
	4885847 
	5886376 
	20.5%
	4809841 
	5812518 
	20.8%
	4837324 
	5979129 
	23.6%
	4777635 
	5834418 
	22.1%
	4823454 
	5883886 
	22.0%

	1
	6072741 
	7027753 
	15.7%
	5961094 
	7043641 
	18.2%
	5815953 
	7026894 
	20.8%
	5932324 
	7007141 
	18.1%
	6011765 
	7070265 
	17.6%
	5977605 
	7043126 
	17.8%

	2
	6887765 
	7574394 
	10.0%
	7040635 
	7574394 
	7.6%
	6938435 
	7589853 
	9.4%
	6840529 
	7648253 
	11.8%
	6838812 
	7567524 
	10.7%
	6883986 
	7585044 
	10.2%

	3
	7465324 
	7884000 
	5.6%
	7543476 
	7884000 
	4.5%
	7464035 
	7800265 
	4.5%
	7439988 
	7837624 
	5.3%
	7507835 
	7884000 
	5.0%
	7486150 
	7864483 
	5.1%

	4
	7790388 
	7884000 
	1.2%
	7884000 
	7858665 
	-0.3%
	7765053 
	7884000 
	1.5%
	7782229 
	7868541 
	1.1%
	7811859 
	7884000 
	0.9%
	7803314 
	7879148 
	1.0%

	5
	7884000 
	7884000 
	0.0%
	7880994 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7867682 
	7884000 
	0.2%
	7877172 
	7884000 
	0.1%

	6
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%
	7884000 
	7884000 
	0.0%

	G70 [dB]
	0.53
	-0.37
	0.91
	0.59
	-0.32
	0.91
	0.70
	-0.27
	0.97
	0.62
	-0.37
	1.00
	0.60
	-0.29
	0.89
	0.60
	-0.32
	0.92

	Rel. T-put-2.5
	41.5%
	47.5%
	
	43.0%
	48.1%
	
	40.8%
	47.6%
	
	41.8%
	49.0%
	
	40.8%
	50.1%
	
	41.3%
	48.8%
	

	Rel. T-put0.0
	61.9%
	75.6%
	
	62.0%
	74.7%
	
	61.0%
	73.7%
	
	61.4%
	75.8%
	
	60.6%
	74.0%
	
	61.2%
	74.6%
	


