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1. Introduction

The SI Scalable UMTS (Scalable UMTS) was introduced in RAN#58 meeting [1]. System evaluations were present and discussed in [2][3] and [6]. This contribution presents our results for comparison based on the same methodology from [2], as well as the results from system simulation.
2. Discussion
2.1. Configurations
The configurations evaluated in this contribution are summarized in Table 1. All results presented correspond to deployments in Band VIII (900MHz).

Table 1: Configurations for Scalable UMTS Evaluation
	Index
	Configuration
	Bandwidth
	Frequency offset between carriers

	U+S4
	UMTS + Scalable UMTS (N=4)
	6.00 MHz
	2.88 MHz

	U
	UMTS 
	5.00 MHz
	Standalone

	S2
	Scalable UMTS (N=2)
	2.50 MHz
	Standalone


2.2. System level results

We do actual system simulation as well as obtaining results from our contribution [4] which are based on the same methodology of [2]. The simulation assumptions are attached in the appendix, and the results are shown in the following sections. 

2.2.1. Results from R1-133624
2.2.1.1. Cell throughput

The cell throughput is computed based on the user geometry CDF (See Figure 1) and the input from link simulation results. Cell Throughput results are provided in Table 2. For multi-carrier option (in 6MHz spectrum), about 20% throughput gain over UMTS can be observed. 
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Figure 1: User geometry CDF 

Another point is that the interference from small bandwidth carrier to legacy UMTS carrier in case of carrier aggregation U+S4 is negligible, which can be proved by comparing the standalone UMTS throughput with the legacy user throughput in Multi-carrier case. 
For standalone Scalable UMTS results, we observe that the spectral efficiency is close to UMTS. The observation is in accordance with the link level simulation results in [5].
Table 2: System level throughputs for Scalable UMTS configurations, based on link simulation
	Channel
	Configuration
	Bandwidth
	Sector HS Throughput

(Mbps)

(20% adjacent cell loading)
	Sector HS Throughput

(Mbps)

(100% adj. cell loading)

	
	
	
	MultiCarrier

user
	Legacy User
	Multi-Carrier

user
	Legacy User

	PA 3
	U+S4
	6.00 MHz
	11.96
	9.71
	6.71
	5.47

	
	U
	5.00 MHz
	9.72
	5.49

	
	S2
	2.50 MHz
	4.81
	2.69

	VA 3
	U+S4
	6.00 MHz
	9.87
	8.23
	5.80
	4.79

	
	U
	5.00 MHz
	8.24
	4.80

	
	S2
	2.50 MHz
	4.26
	2.48

	VA 30
	U+S4
	6.00 MHz
	8.21
	6.87
	4.42
	3.66

	
	U
	5.00 MHz
	6.88
	3.68

	
	S2
	2.50 MHz
	3.39
	1.72

	VA 120
	U+S4
	6.00 MHz
	7.86
	6.61
	4.34
	3.60

	
	U
	5.00 MHz
	6.63
	3.62

	
	S2
	2.50 MHz
	3.21
	1.78


2.2.1.2. UE throughput

We assume there are 8 Users in a UMTS cell and 4 users in an Scalable UMTS cell, and round-robin scheduling is used in this system. Figure 2 shows the average user throughput CDF for standalone UMTS and Scalable UMTS in both 100% and 20% adjacent cell load scenario under different propagation channels. Generally, the Scalable UMTS user throughput performance is very close to UMTS performance in all scenarios, which shows that Scalable UMTS performs very similar as UMTS in terms of UE throughput as well as data coverage 
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Figure 2: User throughput CDF
2.2.2. Results from actual system simulation

Table 3 shows the results from system simulation, only for 5MHz and 2.5MHz are presented. For standalone Scalable UMTS results, we observe that the spectral efficiency is close to UMTS, but for VA30 channel, there is about 8.9% loss (3.24*2/6.32-1=-8.9%) for Scalable UMTS over UMTS. The observation is in accordance with the results in Table 2. We also provide UE performance, under the assumption that there are 8 Users in a UMTS cell and 4 users in a Scalable UMTS cell. Similar to sector throughput comparison, scalable UMTS has loss in PA3 and VA30 channel, but has gain in VA3 channel and similar performance in VA120 channel. 
Table 3: System level throughputs for Scalable UMTS configurations, based on system simulation
	Channel
	Configuration
	Bandwidth
	Sector Throughput

(Mbps)

(100% adj. cell loading)
	UE average throughput
	UE 50% CDF throughput
	UE 5% throughput

	PA3
	U
	5.00 MHz
	7.38
	0.92
	0.73
	0.25

	
	S2
	2.50 MHz
	3.52
	0.88
	0.68
	0.21

	VA 3
	U
	5.00 MHz
	6.32
	0.79
	0.60
	0.19

	
	S2
	2.50 MHz
	3.24
	0.81
	0.63
	0.17

	VA 30
	U
	5.00 MHz
	4.79
	0.60
	0.46
	0.09

	
	S2
	2.50 MHz
	2.18
	0.54
	0.36
	0.06

	VA 120
	U
	5.00 MHz
	4.57
	0.57
	0.44
	0.08

	
	S2
	2.50 MHz
	2.30
	0.58
	0.43
	0.08


3. Conclusion
This contribution presents our system simulation results. The results show that spectral efficiency of Scalable UMTS is quite close to UMTS, which is in line with the link level simulation conclusion. 
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Appendix
Table 4 lists the simulation parameters for scalable UMTS evaluation. 
Table 4: General system simulation parameters for Scalable UMTS performance evaluation
	Parameters
	Values and comments

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

Optional: 21 cell hexagonal

	Inter-site distance
	1000 m
Optional: 500 m 

	Scaling factor
	1 

2 

4 

	Number of UEs per 5MHz sector
	· For full buffer (DL) 

· 1,2, 4, 8
· For full buffer (UL) 

· 1, 2, 4, 8
· For bursty traffic model
· variable up to system stability level

	Path Loss
	2000MHz:  L=128.1 + 37.6log10(R), R in kilometres
900MHz:   L=120.9 + 37.6log10(R), R in kilometres

	Log Normal Fading
	Standard Deviation: 8dB

Inter-Node B Correlation: 0.5

Intra-Node B Correlation :1.0

Correlation Distance: 50m 

	Antenna pattern
	3GPP ant (2D ant):                                                     
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	Channel Model
	PA3, VA3, VA30, VA120

	Penetration loss
	10dB
Optional: 20dB

	Maximum UE EIRP
	24dBm

	Maximum Tx Power of NodeB
	43dBm per 5MHz

	Max BS Antenna Gain
	14dBi

	Max UE Antenna Gain
	0dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal noise density
	-174dBm/Hz 

	E-DPCCH
	βec/ βc = 15/15

	HS-DPCCH
	CQI Feedback Cycle
	1 TTI

	
	ACK [dB]
	0

	
	NACK [dB]
	0

	
	CQI [dB]
	0

	
	CQI Feedback delay
	8ms*Scaling factor (the case TTI length is increased); 

8ms (the baseline)

	HS-DSCH
	Up to 15*SF16 for TTI=2ms*Scaling factor per carrier for HS-PDSCH

HS-PDSCH uses all remaining power available after the HS-SCCH and other downlink channels power allocation, with HS-SCCH transmit power being driven by 1% HS-SCCH BLER.
HS-PDSCH HARQ: Both chase combining and IR based can be used. 10% target BLER after the first transmission. Retransmissions are of highest priority. 



	P-CPICH_Ec/Ior
	-10dB

	S-CPICH Ec/Ior
	-13dB

	P-CCPCH_Ec/Ior
	-12dB

Optional: OFF
Proponent should provide if other values are considered

	SCH_Ec/Ior
	-12dB

Optional: OFF

	PICH_Ec/Ior
	-15dB
Optional: OFF

	Number of HARQ Processes
	DL: 6

UL: 8

	Maximum H-ARQ Transmissions Time
	50ms * Scaling factor

	HS-SCCH code number
	4

	UE Receiver
	Type 3, Type 3i

	Max active set size
	3

	Power control
	UL: 1 % Residual BLER within maximum H-ARQ transmissions time 

DL: Based on CQI. 

	RoT Target
	6dB

	Network Configuration
	SIMO

Optional: MIMO 

	Scalable UMTS capable UE penetration
	100%

30%
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