3GPP TSG-RAN WG1 #49
R1-072091
May 7th-11th, 2007
Kobe, Japan
Agenda item: 
6
Source: 
QUALCOMM Europe
Title: 
Rel-7 Performance evaluations – UL VoIP and Full buffer Traffic
Document for:
Information
1
Introduction
This document presents system evaluation performance for UL VoIP and full-buffer best effort traffic for Rel-7. The simulations assumptions are in accordance to [1]. 
2
UL VoIP
Rel-7 simulations assume a CPC configuration with DTX_cycle1 = DTX_cycle2 = 8.

The channel model for the simulations is TU-3 as defined in [2].
We look at two outage criteria for the estimation of the UL VoIP capacity: 

· Outage criterion BLER > 2% and capacity criterion being the maximum number of users such that the fraction of users in outage is < 5%.

· RoT outage capacity is defined as the maximum number of UEs such that RoT over 7dB is more than 1%. 

The power gains for the UL control with respect to DPCCH were according to Table 1. 

	UL PHY channel
	UEs in Handover
	UEs not in Handover

	E-DPCCH
	3dB
	-2dB

	HS-DPCCH
	2dB


Table 1. Beta setting for the UL control channels
The CQI is assumed to be transmitted every 8 TTIs. 
The gain factors for the E-DPDCH are as follows: 

· [Packet size (bits) (βed/βc)2 (dB)]:
· AMR: [120 7.11 dB], [307 8.94 dB] 
Table 2 presents the estimated UL VoIP capacity for Rel-6 and Rel-7. 

	 
	D1 100ms 
	D1 50ms 
	D1 100ms 
	D1 50ms 
	D3 100ms 
	D3 100ms 

	
	(ROT 7dB) 
	(ROT 7dB) 
	(BLER 5%) 
	(BLER 5%) 
	(ROT 7dB) 
	(BLER 5%) 

	
	[Avg ROT]
	[Avg ROT]
	 
	 
	[Avg ROT]
	[Avg ROT]

	Rel 6 
	103
	93
	> 110
	> 110
	105
	84

	 
	[5.9 dB]
	[5.7 dB] 
	
	
	[5.7 dB]
	[4.18 dB]

	Rel 6 
	147
	132
	> 150
	> 150
	
	104

	w/ IC 
	[6.2 dB]
	[6.24 dB] 
	
	
	
	[3.45 dB]  

	Rel 7 
	140
	120
	> 150
	> 150
	
	110

	w/ DTX
	[5.81 dB]
	[5.86 dB]
	
	
	
	[3.79 dB]

	Rel 7 
	212
	182
	250
[9.8dB]
	220
[12.5dB]
	
	135

	w/ DTX, IC
	[5.95 dB]
	[6.06 dB]
	
	
	
	[2.93 dB]


Table 2. Estimated UL VoIP capacity Rel-6 and Rel-7
3
UL Best-Effort Traffic
The channel model for the simulations is TU-3 as defined in [2]. The UE max power is assumed to be 24dBm. The max number of transmissions for Rel-6 and Rel-7 was set to 4.

The power gains for the UL control with respect to DPCCH were according to Table 3. 

	UL PHY channel
	UEs in Handover
	UEs not in Handover

	E-DPCCH
	-2dB
	-7dB

	HS-DPCCH
	-2dB


Table 3. Beta setting for the UL control channels
The CQI is assumed to be transmitted every 8 TTIs.

The gain factor for the E-DPDCH are as follows:

· [Packet size (bits) (βed/βc)2 (dB)]
· [128 1.09], [256 4.08], [512 6.02], [768
8.07], [1024, 8.94], [2048 11.95], [3072 13.97], [4096 15.05], [5120, 16.01], [6144 16.78], [7168 17.75], [8192 17.75]
Although following results are for Rel-6, we note that IC practicality is being enhanced with Rel-7 through the E-DPCCH boosting mechanism and therefore we present these results in the context of Rel-7 performance evaluation.

Table 4 presents the estimated UL full-buffer best-effort performance for Rel-6 with and without interference cancellation (IC) at the Node-B. Note that D1 performance is presented for two schedulers, we denote them by scheduler 1 and scheduler 2. Clearly, the sector throughput can be traded by the 5% cell edge user throughput. 
	
	
	Cell 
	Mean ROT, 
	Mean UE
	5 % UE 

	
	
	Throughput 
	ROT outage 
	Throughput 
	Throughput 

	 
	
	[kbps]
	{Effective}
	[kbps]
	[kbps]

	Rel-6
	D1
	1953
	5.19 dB 0.22%
	195
	13

	
	
	1555
	5.09 dB 0.06% 
	155
	111

	
	D3
	1741
	5.12 dB 
	174
	2.7

	Rel-6 w/ IC
	D1
	3491
	7.4 dB, 70% 
	349
	61.5

	
	
	
	{5.6 dB, 0.24%}
	
	

	
	D3
	3386
	6.51 dB, 19% 
	339
	12.2

	
	
	
	{4.83 dB, 0.007%}
	
	


Table 4. Estimated UL BE performance for D1 and D3
Note: all the results assume 10 users per sector. 
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Annex 1
Details on UL VoIP Simulations
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Annex 2 Details on UL BE Simulations

A2.1 Rel-6 with no IC

Fairness curves:

The following set of curves show the fairness for the two types of scheduler that we exercise for the D1 BE simulations. The scheduler 1 favors the sector throughput pushing the fairness to the extreme. The scheduler 2 is more fair but also shows degraded sector capacity.

Both schedulers are based on Proportional Fair with greedy filling (the highest priority user gets the entire available load before moving to the next user) in which the E-DPDCH gain factor was used as the variable for the PF metric. The unfair scheduler (scheduler 1, with higher throughput) uses the maximum E-DPDCH gain factor in the numerator that can be supported by the UE even if it is more than what is needed for the highest data rate. The fair scheduler (scheduler 2) caps this maximum E-DPDCH gain factor with the one needed for the highest rate

D1 – scheduler 1:
 
[image: image6] 
[image: image7]
D1 – scheduler 2:
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D3:
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RoT distributions:
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A2.2
Rel-6 results with IC
Fairness curves
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RoT distributions
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Effective RoT definition:

For each antenna j and slot m,
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 is defined as Io’/No where Io’ is obtained after pilot, overhead and traffic cancellation. Then the effective ROT at slot k is defined as
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where m is over the HARQ process which ends at slot k, assuming maximum number of retransmissions. For example, if TTI = 3 slots and maximum HARQ attempts is 4, m  M = {k, k-1, k-2, k-24, k-25, …, k-73, k-74} and M = |M|. 
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Rel 6

Fairness Criteria
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Rel 6 w/ IC
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Rel 6 w/ IC
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