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1. Introduction
In 3GPP RAN#70 meeting a new study item Multi-Carrier Enhancements for UMTS was approved. In RAN1#84 meeting the evaluation methodologies were agreed and the initial simulation results for 2+2ms TTI were provided. According to the methodologies in [1], this contribution will provide and analyze the simulation results of 10+10ms TTI in DB-DC-HSUPA and DC-HSUPA.
2. Evaluations for 10ms+10ms TTI
The evaluation methodologies and simulation assumptions are listed in [1]. The evaluation results for the scenario of 10ms+10ms TTI are shown in the following tables.
As mentioned in [2], for a given Attenuation Factor corresponding to a certain band and UE transmit power, the received Ec/N0 is derived according to equation (x1) in [1] and the throughput can be obtained for that received Ec/N0. The throughput is also obtained with the assumption of 10% initial BLER. 
[bookmark: OLE_LINK46][bookmark: OLE_LINK45]Moreover, the gains of DB-DC 2+10ms TTI are achieved with the Attenuation Factor for 900MHz band in the range of 106.16dB ~110.16dB, which corresponds to the distance between the UE and the NodeB of about 400m~500m [3], so the performance for DB-DC 10+10ms TTI would be evaluated that assuming the distance to be larger than 500m, that is to say the Attenuation Factor on 900MHz band would be larger than 110dB.
The throughput gains for 10ms+10ms TTI are computed as follows.
DC Gain (%) = ((Total throughput for 10ms+10ms TTI) – (Total throughput for 2ms+2ms TTI)) / (Total throughput for 2ms+2ms TTI)            							                                               	(1)
2.1 Evaluations for 10ms+10ms TTI in DB-DC-HSUPA
Table 1~3 shows the evaluation results of 10ms+10ms TTI configuration over 2ms +2ms TTI configuration in DB-DC-HSUPA.
[bookmark: OLE_LINK68][bookmark: OLE_LINK69]Table 1 Attenuation Factor 110.16dB and maximum Tx power 18dBm for 900MHz band
	Scenario
	TTI & Carrier Frequency
	Attenuation Factor 
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	Dual Carrier gain

	[bookmark: _Hlk447274044]2ms+2ms
	2ms,900MHz
	110.16
	18
	1
	2300
	2070.0
	3056.4
	-

	
	2ms,2GHz
	117.16
	21.35
	-2.65
	1096
	986.4
	
	

	10ms+10ms
	10ms,900MHz
	110.16
	18
	1
	2048
	1843.2
	3074.4
	0.6%

	
	10ms,2GHz
	117.16
	21.35
	-2.65
	1368
	1231.2
	
	



Table 2 Attenuation Factor 111.16dB and maximum Tx power 14.5dBm for 900MHz band
	Scenario
	TTI & Carrier Frequency
	Attenuation Factor 
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	Dual Carrier gain

	2ms+2ms
	2ms,900MHz
	111.16
	14.5
	-3.5
	1024
	921.6
	1907.9
	-

	
	2ms,2GHz
	118.16
	22.34
	-2.66
	1096
	986.3
	
	

	10ms+10ms
	10ms,900MHz
	111.16
	14.5
	-3.5
	1330
	1197.0
	2428.2
	27.2%

	
	10ms,2GHz
	118.16
	22.34
	-2.66
	1368
	1231.2
	
	




[bookmark: OLE_LINK80][bookmark: OLE_LINK81]In Table 1, the DC gains of only about0.6% are achieved for DB-DC-HSUPA 10ms+10ms TTI configuration. It is observed that the single carrier gains are different for each band. For 900MHz band, the throughput of 2ms TTI is more than that of 10ms TTI; for 2GHz band, the throughput of 2ms TTI is better. This is due to the impact of the channel estimation and the power consumption on E-DPDCH as analyzed in [3]. In Table 2, the DC gains of about 27.2% are achieved for DB-DC-HSUPA10ms+10ms TTI configuration.
2.2 Evaluations for 10ms+10ms TTI in DC-HSUPA
Table 3~4 shows the evaluation results of 10ms+10ms TTI configuration over 2ms +2ms TTI configuration in DC-HSUPA. In this evaluation, the carrier frequency for the uplink transmissions is set to 2GHz.
[bookmark: OLE_LINK70][bookmark: OLE_LINK71][bookmark: OLE_LINK72]Table 3 Attenuation Factor 113.16dB for DC-HSUPA
	Scenario
	TTI & Carrier Frequency
	Attenuation Factor
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	Dual Carrier gain

	[bookmark: _Hlk447218097]2ms+2ms
	2ms,2GHz
	[bookmark: OLE_LINK49][bookmark: OLE_LINK50]112.16
	20
	1
	2273
	2047.7
	4091.4
	-

	
	2ms,2GHz
	112.16
	20
	1
	2273
	2045.7
	
	

	10ms+10ms
	10ms, 2GHz
	112.16
	20
	1
	2048
	1843.2
	3686.4
	-9.9%

	
	10ms,2GHz
	112.16
	20
	1
	2048
	1843.2
	
	



Table 4 Attenuation Factor 115.16dB for DC-HSUPA
	Scenario
	TTI & Carrier Frequency
	Attenuation Factor
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	Dual Carrier gain

	2ms+2ms
	2ms, 2GHz
	115.16
	20
	-2
	1150
	1035.1
	2070.1
	-

	
	2ms,2GHz
	115.16
	20
	-2
	1150
	1035.1
	
	

	10ms+10ms
	10ms, 2GHz
	115.16
	20
	-2
	1427
	1283.9
	2567.8
	24.0%

	
	10ms,2GHz
	115.16
	20
	-2
	1427
	1283.9
	
	



[bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK54][bookmark: OLE_LINK55]In Table 3, the DC gains of -9.9% are achieved for DC-HSUPA10ms+10ms TTI configuration. It is also observed that the throughput of 2ms TTI is more than that of 10ms TTI in the carrier with the larger Tx power while the throughput of 10ms TTI is more than that of 2ms TTI in the carrier with the lower Tx power. This is due to the impact of the channel estimation and the power consumption on E-DPDCH as analyzed in [3]. In Table 4, the DC gains of 24.0% are achieved for DC-HSUPA10ms+10ms TTI configuration.

3. Conclusion
The evaluations of 10+10ms TTI in DB-DC-HSUPA and DC-HSUPA are provided. For DB-DC-HSUPA, the DC gains of 10ms + 10ms configuration over 2ms + 2ms configuration can be 0.6%~27.2%. For DC-HSUPA, the DC gains of 10ms + 10ms configuration over 2ms + 2ms configuration can be -4.3%~24%.
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