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1. Introduction
[bookmark: OLE_LINK30][bookmark: OLE_LINK29][bookmark: OLE_LINK28]In the study item on Multi-Carrier Enhancements for UMTS, several evaluations are provided in previous meetings [1~6]. This contribution will further provide and analyze the simulation results of 10ms+10ms TTI in DB-DC HSUPA/DC HSUPA.
2. Evaluations for 10ms+10ms TTI
2.1 Evaluations for 10ms+10ms TTI in DB-DC HSUPA
[bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK128][bookmark: OLE_LINK129][bookmark: OLE_LINK118][bookmark: OLE_LINK119][bookmark: OLE_LINK131][bookmark: OLE_LINK132][bookmark: OLE_LINK120][bookmark: OLE_LINK121]Based on [6], the received Ec/N0 can be calculated and shown in Figure 1. In Figure 1, a special case is that full Tx power of 23dBm is utilized by 900MHz band. It is observed that the Ec/N0 would be less than -5dB when the distance between UE and NodeB exceeds about 280m. As mentioned in [7], the throughput of 10ms TTI becomes better than that of 2ms TTI when the received Ec/No is less than about -5dB. Moreover, about a 7.2dB larger Attenuation Factor is needed at 2GHz carrier than 900MHz carrier to compensate for the path loss difference between them, that is to say, the received Ec/N0 at 2.1GHz band would be smaller than that at 900MHz band. Consequently, for all kinds of power splitting, when the distance is beyond 280m, the Ec/N0 at both the band would be smaller than -5dB, and 10ms +10ms TTI would perform better than 2ms + 2ms TTI. However, when the distance is less than 280m, the throughput gains cannot be achieved for all kinds of power splitting. This is because the throughput of 2ms TTI can be easily higher than that of 10ms TTI if the Ec/N0 at any of the bands is above -5dB. 
[image: ]
Figure 1 the received Ec/N0 vs. the distance between UE and NodeB
[bookmark: OLE_LINK115][bookmark: OLE_LINK114][bookmark: OLE_LINK77]In DB-DC HSUPA, the performance of DB-DC 2ms+2ms TTI (baseline) and the performance of 2ms +10ms TTI would be provided. The gains of 2ms+10ms configuration respect to 2ms+2ms configuration are computed as follows. Table 1 and Table 2 show the gains of 2ms+10ms TTI with different distance between the UE and NodeB.
DC Gain (%) = ((Total throughput for 2ms+10ms TTI) – (Total throughput for 2ms+2ms TTI)) / (Total throughput for 2ms+2ms TTI)     

       							                                               (1)
[bookmark: OLE_LINK130]Table 1 the Gains of 10ms+10ms TTI for DB-DC HSUPA (Distance: 250m)
	[bookmark: OLE_LINK106][bookmark: OLE_LINK107]Tx power on 900MHz band(mW)
	Gains

	20
	1.5%

	30
	0.2%

	40
	2.7%

	50
	9.9%

	60
	15.1%

	70
	10.8%

	80
	7.3%

	90
	6.2%

	100
	5.1%

	110
	3.3%

	120
	1.6%

	130
	-2.1%

	140
	-5.0%

	150
	-7.0%

	160
	-8.1%

	170
	-9.5%

	180
	-11.8%



Table 2 the Gains of 10ms+10ms TTI for DB-DC HSUPA (Distance: 350m)
	Tx power on 900MHz band(mW)
	Gains

	40
	8.6%

	50
	17.1%

	60
	19.9%

	70
	20.2%

	80
	19.7%

	90
	17.7%

	100
	16.6%

	110
	12.5%

	120
	9.3%

	130
	6.4%

	140
	9.5%

	150
	11.8%

	160
	14.0%

	170
	16.1%

	180
	17.1%

	190
	18.8%



[bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK122][bookmark: OLE_LINK123]In Table 1 and Table 2, the gains of 10ms +10ms TTI with respect to 2ms +2ms TTI in DB-DC HSUPA can be achieved about -11.8%~15.1% and 18.8%~6.4% respectively. It is observed that when the distance is less than 280m, the throughput gain of 10ms +10ms TTI is sometimes negative for some power splitting configurations.
2.2 Evaluations for 10+10ms TTI in DC HSUPA
In the evaluations for DC HSUPA, the carrier frequency for the uplink transmissions is set to 2.1GHz. As mentioned in [7], the throughput of 10ms TTI becomes better than that of 2ms TTI when the received Ec/No is less than about -5dB. The Ec/N0 at both the band would be smaller than -5dB, and 10ms +10ms TTI in DC HSUPA would perform better than 2ms + 2ms TTI. 
Table3 Gains of 10ms+10ms TTI for DB-DC HSUPA (Distance: 150m)
	Tx power on 900MHz band(mW)
	Gains

	10
	-24.0%

	20
	-21.6

	30
	-21.3

	40
	-18.1%

	50
	-13.8%

	60
	-13.9

	70
	-12.1%

	80
	-10.1%

	90
	-8.1%

	100
	-7.1%



Table4 Gains of 10ms+10ms TTI for DB-DC HSUPA (Distance: 300m)
	Tx power on 900MHz band(mW)
	Gains

	30
	5.9%

	40
	10.4%

	50
	16.9%

	60
	19.1%

	70
	14.8%

	80
	13.0%



[bookmark: OLE_LINK138]In Table 3 and Table 4, the gains of 10ms +10ms TTI with respect to 2ms +2ms TTI in DC HSUPA can be achieved about -7.1%~-24% and 5.9%~19.1% respectively. It is observed that when the distance is less than 300m, the throughput gains of 10ms +10ms TTI is not always positive for all kinds of power splitting.
3. Conclusion
In this contribution, the evaluation results for 10ms +10ms TTI are provided. For DB-DC HSUPA, the performance of 10ms+10ms TTI is better than that of 2ms+2ms TTI for any power splitting on both bands when the distance between UE and the NodeB is over 280m. The performance gain of 10ms+10ms TTI over 2ms+2ms TTI depends on the actual distance between the UE and the NodeB and the actual grant configurations on both bands. For DC HSUPA, the performance of 10ms+10ms TTI is better than that of 2ms+2ms TTI for any power splitting when the distance between UE and the NodeB is over 300m. The performance gain of 10ms+10ms TTI over 2ms+2ms TTI depends on the distance between the UE and the NodeB and the power splitting on both carriers.
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