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1 Introduction
During RAN#58, a study item (SI) was initiated on scalable UMTS [1]. The justification is that only a 5 MHz channel bandwidth is defined for UMTS FDD; this restriction may limit the deployment of UMTS in the case when the spectrum allocation is less than 5 MHz, or not a multiple of 5 MHz.

Discussions during RAN#72bis have led to agreement on the system-level simulation assumptions and metrics to be used [2].

In this contribution, we propose that the agreed assumptions and metrics (included below), along with additional clarifying text, be added to Section 6.3 Time-dilated UMTS, System-level Simulation: Assumptions & Performance Metric of the Technical Report [3].
2
Text Proposal
[-------------------------------------------------TEXT START -----------------------------------------------]
2 Evaluation Methodology
…
2.1 System-level Simulation: Assumptions & Performance Metrics
2.1.1 Purpose
The higher-level performance metrics for assessing the potential benefits of time-dilated UMTS on mobile network performance – in particular, total system throughput and packet delays - cannot be determined by link-level simulation alone. Such metrics are affected by many system-level simulation assumptions, including user- and base-station geometries and the penetration of time-dilated UMTS-capable UEs, in addition to link-level performance, etc. 
The following are also important network- and user impacts that can only be determined by system-level simulation:

· Impact of load balancing between UMTS & time-dilated UMTS carriers;
· Impact of Round Trip Time (RTT) & data rate on UE experience;
· Impact of penetration of time-dilated UMTS-capable UEs on overall system performance;
· System capacity benefits.
Regarding the last point, link-level simulation results in Section 6.2 of this report include relative link-throughput gains (%) of time-dilated UMTS compared to UMTS, as a function of geometry factor. To conclude on the potential benefits of the proposal, system-level simulations are required for different penetration levels of time-dilated UMTS-capable UEs. If a 100% penetration is always assumed, then the impact of early-phase deployment of the time-dilated proposal on existing UMTS systems will not be captured.
System-level simulations would also allow the logging of important data - such as RLC and distributions of HARQ transmissions - which would enable a full understanding of the potential benefits of time-dilated UMTS to be developed.

The following two sections describe the current system-level simulation assumptions, and the metrics that should be evaluated, to accurately determine the full impact of the time-dilated proposal.
2.1.2 Simulation Assumptions
The general system-level simulation parameters given in Table 1 (uplink and downlink, standalone and multi-RAT) are proposed to be used. Note that P-CCPCH power shown in simulation assumptions may not be high enough for practical system operation in case lower spreading factor needs to be used for P-CCPCH.
Table 1: General system simulation parameters for time-dilated UMTS performance evaluation.
	Parameters
	Values and Comments

	Cell Layout
	57-cell hexagonal (19 NodeBs, 3 sectors per NodeB with wrap-around)
(Optional: 21-cell hexagonal)

	Inter-Site Distance
	1000 m (Optional: 500 m) 

	Time Dilation Scaling Factor
	1, 2 & 4 

	Number of UEs per 5 MHz 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
	2000 MHz:  L=128.1 + 37.6log10(R), for R in kilometres

900 MHz:   L=120.9 + 37.6log10(R), for R in kilometres

	Log-Normal Fading
	Standard Deviation: 8 dB

Inter-NodeB Correlation: 0.5

Intra-NodeB Correlation: 1.0

Correlation Distance: 50 m 

	Antenna Pattern
	3GPP antenna (2D):                                                     
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	Channel Model
	See Section 6.1: Channel Models

	Penetration loss
	10 dB (Optional: 20 dB)

	Max. UE EIRP
	24 dBm

	Max. Tx Power of NodeB
	43 dBm per 5 MHz

	Max. BS Antenna Gain
	14 dBi

	Max. UE Antenna Gain
	0 dBi

	NodeB Noise Figure
	5 dB

	UE Noise Figure
	9 dB

	Thermal Noise Density
	-174 dBm/Hz 

	E-DPCCH
	βec/ βc = 15/15

	HS-DPCCH
	CQI Feedback Cycle
	4 TTI

	
	∆ACK [dB]
	0

	
	∆NACK [dB]
	0

	
	∆CQI [dB]
	0

	
	CQI Feedback delay
	8 ms × Scaling Factor (the case where TTI length is increased); 

8 ms (the baseline, or the case where TTI length is not increased)

	HS-DSCH
	Up to 15×SF16 for TTI=2 ms × 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 (CC)- and Incremental Redundancy (IR)-HARQ can be used. 10% target BLER after the first transmission. Retransmissions are of highest priority. 

	P-CPICH_Ec/Ior
	-10 dB

	S-CPICH Ec/Ior
	-13 dB

	P-CCPCH_Ec/Ior
	-12 dB (Optional: OFF) Proponents should indicate if other values have been considered

	SCH_Ec/Ior
	-12 dB (Optional: OFF)

	PICH_Ec/Ior
	-15 dB (Optional: OFF)

	Number of HARQ Processes
	DL: 6, UL: 8

	Max. HARQ Transmission Time
	50 ms × Scaling Factor (in cases where Scaling Factor ≠ 1)

	HS-SCCH Code Number
	4

	UE Receiver
	Type 3, Type 3i

	Max. Active Set Size
	3

	Power Control
	UL: 1% Residual BLER within maximum HARQ transmission time 

DL: Based on CQI. 

	RoT Target
	6 dB

	Network Configuration
	SIMO  (Optional: MIMO)

	Time-dilated UMTS-capable UE Penetration
	100%, 30%


Scenario-specific parameters for standalone- and multi-RAT time-dilated UMTS are shown in Table 2. These relate to the scenarios described in Chapter 5. Note that all the set ups are considering that exiting spectral emission masks are applicable and that no additional guard band is needed.
Table 2: Reference scenario-specific parameters for time-dilated UMTS
	Scenario
	Bandwidth
	Comments

	Baseline
	5 MHz
	UMTS carrier. No inter-carrier interference is assumed.

	Standalone Time-dilated UMTS
Both DL and UL.
	2.5 MHz
	Corresponds to the N=2 standalone case. Note that there may be additional use cases presented by operators and so, this is the most basic of scenarios. The total bandwidth is 15 MHz. The distance to the edges of the band follow existing requirements.
Standalone 2.4 MHz without ICI shall also be considered.

	Multi-RAT Time-dilated UMTS
DL only
	1.25 MHz
	Corresponds to the N=4 multicarrier use-case. The distance between the center frequencies correspond to the 4.8+1.2 MHz scenario. The total bandwidth is 6 MHz. The distance to the edges of the band follow existing requirements.


Parameters for downlink- and uplink bursty traffic model are given in Table 3 and Table 4, respectively. 
Table 3: Downlink bursty traffic model.
	Component
	Distribution
	Parameters
	PDF

	File Size (S)
	Truncated Log-normal
	Mean = 0.25 Mbytes
Std. Dev. = 0.0902 Mbytes
Maximum = 1.25 Mbytes
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	Inter-Burst Time 
	Exponential
	Mean = 5 sec
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Table 4: Uplink bursty traffic model.
	Component
	Distribution
	Parameters
	PDF

	File Size (S)
	Truncated Log-normal
	Mean = 0.0625 Mbytes
Std. Dev. = 0.0225 Mbytes
Maximum = 0.3125 Mbytes
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	Inter-Burst Time 
	Exponential
	Mean = 5 sec
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2.1.3 Performance Metrics
This section defines performance metrics comparable for both UMTS and time-dilated UMTS. 
2.1.3.1 Bursty Traffic
For bursty traffic, the following performance measures are used for evaluation:
· Average burst rate:
· The burst rate is defined as the ratio between the data burst size in bits and the total time the burst spent in the system;
· The total time the burst spent in the system is the time difference measured between the instant the data burst arrives at the NodeB and the instant when the transfer of the burst over the air interface is completed;
· The total time the burst spent in the system is equal to the sum of the transmission time over the air and the queuing delay.

· Total system throughput.
· UE throughput (average, 50%, and 5%).
· RLC packet delay (PDF): 
· Packet delay is calculated as the time between when the RLC packet is constructed at the RNC until it is delivered by the UE RLC receiver to upper layers; RLC packets discarded after maximum number of retransmissions should be counted separately. 

· RoT for UL (average and CDF).
2.1.3.2 Full-Buffer Traffic
For full-buffer traffic, the following performance measures are to be used for evaluation:
· Sector throughput;
· UE throughput (average, 50%, and 5%);
· RoT for UL (average and CDF).
[---------------------------------------------------TEXT END ------------------------------------------------]
3 Conclusion
In this contribution, a TP on the topic Time-dilated UMTS, System-level Simulation: Assumptions and Performance Metrics is provided for consideration to the TR [2].

Proposal: Include the provided TP in Section 6.3 of the TR [2]. 
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