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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 were provided. According to the methodologies in [1], this contribution will further provide and analyze the simulation results of 2ms+10ms TTI in DB-DC-HSUPA.
2. Evaluations for 2ms+10ms TTI
[bookmark: OLE_LINK13][bookmark: OLE_LINK14][bookmark: OLE_LINK15][bookmark: OLE_LINK16][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK22]According to the evaluation methodologies and simulation assumptions in [1], the evaluation results for the scenario of 2ms+10ms TTI are shown in the following tables.
In Table1~6, several Attenuation Factors and various configurations for power sharing are considered. For DB-DC-HSUPA, about a 7.2dB larger Attenuation Factor is needed at 2GHz carrier than 900MHz carrier to compensate for the path loss difference between them. For a given Attenuation Factor corresponding to a certain band and UE transmit power, we derive the received Ec/N0 according to equation (x1) in [1].Then, we find the throughput achievable for that received Ec/N0. The throughput is obtained with the assumption of 10% initial BLER. 
[bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK12]The throughput gains for DB-DC-HSUPA shown in Tables 1~6 are the gains of 2ms+10ms configuration respect to 2ms+2ms configuration (DC gain), and the gains of the 10ms TTI respect to 2ms TTI in the 2GHz band when dual carrier is configured (2GHz band gain). Those gains are computed as follows.
DC Gain (%) = ((Total throughput for 2ms+10ms TTI) – (Total throughput for 2ms+2ms TTI)) / (Total throughput for 2ms+2ms TTI)            							                                               (1)
2GHz band Gain (%) = ((Throughput for 10ms TTI with 2GHz) – (Throughput for 2ms TTI with 2GHz)) / (Throughput for 2ms TTI with 2GHz) 
    																                      (2)
[bookmark: OLE_LINK64][bookmark: OLE_LINK65][bookmark: OLE_LINK1][bookmark: OLE_LINK2]Table 1 Attenuation Factor 106.16dB and maximum Tx power 21dBm for 900MHz band
	[bookmark: OLE_LINK26]Scenario
	TTI & Carrier Frequency
	Attenuation Factor 
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	DC gain
	2GHz band gain

	2ms+2ms
	2ms,900MHz
	106.16
	21
	8
	6554
	5898.6
	6957.9
	-
	-

	
	2ms,2GHz
	113.16
	18.67
	-1.33
	1177
	1059.3
	
	
	

	2ms+10ms
	2ms,900MHz
	106.16
	21
	8
	6554
	5898.6
	7268.3
	4.5%
	29.4%

	
	10ms,2GHz
	113.16
	18.67
	-1.33
	1523
	1370.7
	
	
	



Table 2 Attenuation Factor 106.16dB and maximum Tx power 19dBm 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)
	DC gain
	2GHz band gain

	[bookmark: _Hlk447111588]2ms+2ms
	2ms,900MHz
	106.16
	19
	6
	5161
	4644.9
	6593.4
	-
	-

	
	2ms,2GHz
	113.16
	20.8
	0.8
	2165
	1948.5
	
	
	

	2ms+10ms
	2ms,900MHz
	106.16
	19
	6
	5161
	4644.9
	6488.1
	-1.6%
	-5.4%

	
	10ms,2GHz
	113.16
	20.8
	0.8
	2048
	1843.2
	
	
	



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Table 3 Attenuation Factor 108.16dB and maximum Tx power 19dBm 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)
	DC gain
	2GHz band gain

	2ms+2ms
	2ms,900MHz
	108.16
	19
	4
	4050
	3645
	4716.9
	-
	-

	
	2ms,2GHz
	115.16
	20.8
	-1.2
	1191
	1071.9
	
	
	

	2ms+10ms
	2ms,900MHz
	108.16
	19
	4
	4050
	3645
	5032.8
	6.7%
	29.5%

	
	10ms,2GHz
	115.16
	20.8
	-1.2
	1542
	1387.8
	
	
	



Table 4 Attenuation Factor 108.16dB and maximum Tx power 16dBm 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)
	DC gain
	2GHz band gain

	[bookmark: _Hlk447112350]2ms+2ms
	2ms,900MHz
	108.16
	16
	1
	2273
	2045.7
	3888.9
	-
	-

	
	2ms,2GHz
	115.16
	22.03
	0.03
	2048
	1843.2
	
	
	

	2ms+10ms
	2ms,900MHz
	108.16
	16
	1
	2273
	2045.7
	3612.6
	-7.1%
	-15.0%

	
	10ms,2GHz
	115.16
	22.03
	0.03
	1741
	1566.9
	
	
	



[bookmark: OLE_LINK33][bookmark: OLE_LINK34]Table 5 Attenuation Factor 110.16dB and maximum Tx power 16dBm 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)
	DC gain
	2GHz band gain

	2ms+2ms
	2ms,900MHz
	110.16
	16
	1
	1353
	1217.7
	2252.7
	-
	-

	
	2ms,2GHz
	117.16
	22.03
	-1.97
	1150
	1035.0
	
	
	

	2ms+10ms
	2ms,900MHz
	110.16
	16
	1
	1353
	1217.7
	2519.1
	11.8%
	25.7%

	
	10ms,2GHz
	117.16
	22.03
	-1.97
	1446
	1301.4
	
	
	



Table 6 Attenuation Factor 110.16dB and maximum Tx power 13dBm for 900MHz band
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Scenario
	TTI & Carrier Frequency
	Attenuation Factor 
(dB)
	Tx power
(dBm)
	Received Ec/N0
(dB)
	Data rate
(kbps)
	Tput
(kbit/s)
	Total Tput
(kbit/s)
	DC gain
	2GHz band gain

	2ms+2ms
	2ms,900MHz
	110.16
	13
	-4
	901
	810.9
	1870.2
	-
	-

	
	2ms,2GHz
	117.16
	22.54
	-1.46
	1177
	1059.3
	
	
	

	2ms+10ms
	2ms,900MHz
	110.16
	13
	-4
	901 
	810.9
	2146.5
	14.8%
	26.1%

	
	10ms,2GHz
	117.16
	22.54
	-1.46
	1484
	1335.6
	
	
	



From the above results, the following observations can be made:
· Throughput gains can be obtained 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.
· [bookmark: OLE_LINK35][bookmark: OLE_LINK36]For larger Attenuation Factors, higher DC gains are achieved. This is because when the Attenuation Factor for 900MHz band increases, the throughput decreases. DC gains of about -7.1%~14.8% are achieved with 2ms+10ms TTI respect to 2ms+2ms TTI. And 2GHz band gains of about -15%~29.4% are achieved with 2ms TTI respect to 10ms TTI.
· [bookmark: OLE_LINK37][bookmark: OLE_LINK38]For a given Attenuation Factor, positive gains can be achieved when the power consumption on 2GHz band is insufficient, which are shown in Table 1, Table 3, Table 5 and Table 6. This is due to the degraded quality of channel estimation for 2ms TTI because of the insufficient power of DPCCH [3]; moreover, the power ratio of E-DPCCH/DPCCH for 10ms TTI can be one fifth of that for 2ms TTI. The power savings on E-DPCCH are used for data in the 10ms TTI configuration. In Table 2 and 4, the performance of 10ms TTI is worse than that of 2ms TTI. This is because a maximum data rate of 2048 kbps for 10ms TTI is already reached. While for 2ms TTI, data rate higher than 2048 kbps can be supported when there is sufficient power on the 2GHz band.
[bookmark: OLE_LINK39][bookmark: OLE_LINK40]Observation 1: For DB-DC-HSUPA, the throughput gains can be obtained when the Attenuation Factor for 900MHz band is in the range of 106.16dB ~110.16dB, which corresponds to the distance between the UE and the NodeB of about 400m~500m. 
[bookmark: OLE_LINK41][bookmark: OLE_LINK42]Observation 2: For DB-DC-HSUPA, the DC gains of 2ms + 10ms configuration over 2ms + 2ms configuration can be 4.5%~14.8% and the 2GHz band gains of 2ms TTI over 10ms TTI can be 25.7%~29.4% when the power consumption on 2GHz band is insufficient; 

3. Conclusion
In this contribution, several evaluation results are shown for DB-DC-HSUPA. It is observed that:
Observation 1: For DB-DC-HSUPA, the throughput gains can be obtained when the Attenuation Factor for 900MHz band is in the range of 106.16dB ~110.16dB, which corresponds to the distance between the UE and the NodeB of about 400m~500m. 
Observation 2: For DB-DC-HSUPA, the DC gains of 2ms + 10ms configuration over 2ms + 2ms configuration can be 4.5%~14.8% and the 2GHz band gains of 2ms TTI over 10ms TTI can be 25.7%~29.4% when the power consumption on 2GHz band is insufficient.
It is proposed:
Proposal 1: Agree and capture the evaluation results in this contribution in the technical report.
Proposal 2: Standardize the configuration of 2ms+10ms TTI in DB-DC HSUPA.
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