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1 Introduction

Based on discussions regarding the uplink evaluation results for EUTRA uplink in [1], we propose to agree on the text proposal given below to show the baseline LTE framework can fulfil the LTE target in TR 25.814 [2].

2 Text Proposal (new section 10.1.x in TR 25.814 [2]) 
-------------------------------------------------------------- Start of Text Proposal ---------------------------------------------------------
10.1.x
Evaluation of uplink system performance
10.1.x.1 Evaluation with WCDMA E-DCH assumptions
In order to reuse the WCDMA E-DCH simulation results for comparison purposes, the LTE uplink is simulated with the E-DCH simulation assumption. Main simulation parameters are listed in Table 10.1.x.1-1. 6dB IoT is assumed as the operating level similar to the WCDMA E-DCH. 

	Parameter
	Assumption

	Bandwidth
	10 MHz for LTE, 5MHz for E-DCH

	TTI length
	0.5 msec for LTE, 2 msec for E-DCH

	Inter-site distance (ISD)
	2800m

	Channel model
	Ped-B 3kmph

	Penetration loss
	0dB

	Uplink overhead
	E-DPCCH/DPCCH for E-DCH, 2 SBs and 1 LB for LTE UL

	# of UEs per sector
	10


Table 10.1.x.1-1. Simulation parameters

Sector throughput and 5% CDF throughput for each case are summarized in Table 10.1.x.1-2. In LTE case, the system performance is evaluated for different bandwidth allocation resolution (BAR). The LTE uplink achieves about 2.30 to 2.58 times better sector throughput and 1.83 to 2.5 times better 5% CDF user throughput compared to the WCDMA E-DCH. It is observed that the smaller BAR achieves larger sector throughput as well as larger 5% CDF user throughput. This is because the smaller BAR provides better adaptation of the transmission bandwidth against the variation of the UE power headroom as well as the channel quality situation. 

Figure 10.1.x.1-1 shows the fairness curve of each case, where similar fairness is observed for the tested cases.

	
	Sector throughput
	5% CDF user throughput
	IoT [dB]

	
	Absolute value [b/s/Hz]
	Relative gain 
	Absolute value
[b/s/Hz]
	Relative gain
	

	WCDMA E-DCH–ref.
	0.26
	N/A
	0.0060
	N/A
	6.1

	LTE (BAR = 10MHz)
	0.60
	2.30
	0.011
	1.83
	5.5

	LTE (BAR = 5MHz)
	0.62
	2.38
	0.014
	2.33
	5.9

	LTE (BAR = 2.5MHz)
	0.66 
	2.54
	0.017 
	2.83
	5.5

	LTE (BAR = 1.25MHz)
	0.67 
	2.58
	0.015 
	2.50
	5.4


Table 10.1.x.1-2. Sector throughput and 5% CDF user throughput
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Figure 10.1.x.1-1. Fairness curve

10.1.x.2 Evaluation with LTE assumptions

In this section, the system performance with the LTE test scenario Case 3 is presented. The number of UEs in a sector is 10. 

In Table 10.1.x.2-1, the sector throughput and the 5% CDF user throughput results are summarized for different BAR values. 

Fairness curve for each case is shown in Figure 10.1.x.2-1. It is observed that non-negligible number of UEs achieve very low throughput even though PF scheduling is performed. This is because in Case 3, cell edge UEs would frequently experience quite low power headroom so that only the lowest MCS level can be supported especially due to the large penetration loss of 20 dB. 

	BAR
[MHz]
	Sector throughput

[b/s/Hz]
	5% CDF user throughput
	IoT [dB]

	10
	0.46 
	0.0006 
	3.93 

	5
	0.52 
	0.0009 
	4.80 

	2.5
	0.62 
	0.0012 
	6.44 

	1.25
	0.66 
	0.0013 
	7.02 


Table 10.1.x.2-1. System performance with different BAR values
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Figure 10.1.x.2-1. Fairness curve

---------------------------------------------------------------- End of Text Proposal --------------------------------------------------------
References
[1] R1-061342, “LTE uplink system simulation results concerning the LTE target fulfillment”, Samsung, RAN1 #45 

[2] 3GPP TR 25.814 “Physical Layer Aspects for Evolved UTRA”












