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1. Introduction

In the RAN1 meeting in Seoul the uplink results for TR 25.814 were discussed as presented in [1]. For the SC-FDMA all the cases were not covered and now this contribution provides the results with the same assumptions as used previously for the results already in the TR 25.814, including  the simple interference control scheme without inter-site communications as covered in [2], and with the uplink principles in-line with [3]. There are some minor differences in the pilot structures etc. to the ones in [4], but those should not results to any clear difference to the performance. Would the parameters in [4] end up provided poorer performance. one should consider updating [4] in such a case as we are still in the feasibility study. But as noted in the discussions in Helsinki WG1 LTE meeting, the performance differences at reasonable velocities are expected to be marginal.  
The results attached are proposed to be captured in the TR 25.814 for consistency but it is also worth noting that more elaborated methods, such as frequency scheduling or “virtual MIMO” etc. are expected to provide further increased performance and such results should be preferable also included in the TR 25.814 before the approval of the TR in June. Results with 4 RX antennas could also be considered but are not part of this contribution as the reference case being 2 RX antennas is the bench mark and based on the discussions in Seoul there was not that much interest to the 4 RX case.  
The cases as defined in TR 25.814 are as given in Table 1.

Table 1. – UTRA and EUTRA simulation case minimum set (from 25.814)

	Simulation
	CF
	ISD
	BW
	PLoss
	Speed

	Cases
	(GHz)
	(meters)
	(MHz)
	(dB)
	(km/h)

	1
	2.0
	500
	10
	20
	3

	2
	2.0
	500
	10
	10
	30

	3
	2.0
	1732
	10
	20
	3

	4
	0.9
	1000
	1.25
	10
	3


The results in this contribution cover cases 1&2, case 3 was covered already and case 4 remains for future work.

2. Summary of the results
The results are pretty in-line with the earlier presented case 3, with some impact obviously from the change of velocity, penetration loss and cell size. (Case 3 is already in TR 25.814). The impact to the average capacity is smaller, but obviously the cell edge capacity is increased due to smaller cell size.
Table 2. Average Capacity.

	Case
	Speed

[km/h]
	SC-FDMA

2 Rx 

[b/s/Hz]

	1
	3
	0.82

	2
	30
	0.81

	3
	3
	0.78

	4
	3
	N/A


For the reference results, even though a bit at the high end, the results in section 10.1.1.1 in [4] could be considered as well to keep the TR consistent, thus this contribution does not provide additional reference results for cases 1, 2, and 4.

For the cell edge results, it is interesting to see that with case 2 with 10 dB penetration loss, the 5% cdf value is getting as high as the average value with WCDMA reference case. This can be explained that with orthogonal uplink the intra-cell interference does not reduce the cell edge data rate in the same way as with WCDMA and thus the maximum gain from the small cell size is obtained to the end user available uplink data rate.

Table 3. Cell edge Capacity.

	Case
	Speed

[km/h]
	SC-FDMA

2 Rx 

[b/s/Hz]

	1
	3
	0.21

	2
	30
	0.35

	3
	3
	0.087

	4
	3
	N/A


3. Conclusions
This contribution has presented the missing average capacity values for the cases 1 and 2, as well as the cell edge 5% case from the same simulation run, thus there has not been separate simulation run to optimise for the average and cell edge capacity separately. As for the average values there exists reference already in the TR, those are proposed to be used as well. For the cell edge case the reference results are not provided in this contribution and thus that section could not be completed.  It is worth noting that with 500 m ISD even the 5% CDF results out performs the WCDMA uplink average capacity, thus it is foreseen that targets of the capacity improvement can be met in that area as well.
4. Text Proposal for 25.814 section 10.1.1.3
10.1.1.3
Evaluation of SC-FDMA based evolved UTRA UL

The evaluation presented in Table 10.1.1-1 is based on the case 3 defined in Table A.2.1.1-1. The WCDMA reference results that has been obtained with 5 MHz bandwidth (but scaled for fair comparison for bits/Hz/MHz). The results are based on full buffer traffic models and proportional fair scheduler and compare matched filter receiver WCDMA reference case (with E-DCH) and a SC-FDMA receiver with only single user per frequency resource and blind interference coordination at cell level and slow power control. The higher WCDMA reference value (or for the case when there is only one reference result) is the same as the WCDMA reference simulation result shown in section 10.1.1.1). The reference with lower capacity for case 3 is based on result in [3GPP TR 25.896.] with higher inter-site distance (2800 M) but no 20 dB penetration loss.
Table 10.1.1.3-1: Full buffer, 10 MHz, 2Rx, Average Capacity

	Case
	Speed

[km/h]
	Reference
 (WCDMA 2 Rx - /MF)
[b/s/Hz]
	SC-FDMA

2 Rx 

[b/s/Hz]
	% w.r.t reference

	1
	3
	0.33
	0.82
	+ 148 %

	2
	30
	0.32
	0.81
	+153 %

	3
	3
	0.26 to 0.32
	0.78
	+ 143% to 200%
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6. Annex: Simulation Assumptions

Table 1 summarizes the simulation assumptions and parameters used in the system performance evaluation of E-UTRA uplink. The LTE simulation assumptions have been aligned to [4]. A network with 19 three-sector sites, i.e., in total 57 cells is assumed. The sites are positioned on a regular hexagonal grid.  Inter-site distance (ISD) and penetration loss of as defined in TR 25.814 for cases 1, 2 and 4 was used in the system simulations. (Case 3 had been simulated in [1].

Slow open-loop power control was used in the performance simulations. Link adaptation including HARQ with Chase Combining was explicitly implemented in the simulator. Link-to-System mapping was done using AVI interface. AVI curves were simulated assuming practical FDE receiver and realistic channel estimation algorithms.

Time domain channel-dependent scheduling based on the proportional fairness is employed and the number of UEs per scheduling block is set to five. Each scheduled user utilizes 1/12 of the 10 MHz transmission bandwidth. 

Simulations were carried out both with and without interference control (IC). The considered interference control scheme was very simple (based on the slow power control information)  and it does not require any coordination or signaling between the neighboring cells [2]. 

 Table 1 – Simulation Parameters 
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0.5 msec
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UE transmission power

 

21 dBm (125 mW)

 

Penetration loss

 

10 or 

20

 dB (case 1 & 2)

 

Shadowing standard deviation

 

8 dB

 

Shadowing correlation between cells/sectors

 

0.5 / 1.0

 

Multipath delay profile

 

Is defined in TR 25

.814

 

UE speed

 

3 km/h 

 or 30 km/h (case 1 & 2)

 

Number of receiver antennas

 

2

 

Link to System mapping

 

AVI

 

Receiver

 

FDE

 

Channel Estimation

 

Estimated from pilot blocks. Estimation is based on the pilot signal 

of only one sub
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Full Buff
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		Parameter

		Assumption



		Bandwidth

		10 MHz



		TTI length

		0.5 msec



		Cell layout

		Hexagonal grid, 19 cell sites, 3 sectors per site



		Inter-Site-Distance (ISD)

		500 m



		Minimum distance between UE and cell site

		35 m



		Antenna pattern

		70-degree sectored beam



		Distance dependent path loss

		128.1 + 37.6log10(r)



		UE transmission power

		21 dBm (125 mW)



		Penetration loss

		10 or 20 dB (case 1 & 2)



		Shadowing standard deviation

		8 dB



		Shadowing correlation between cells/sectors

		0.5 / 1.0



		Multipath delay profile

		Is defined in TR 25.814



		UE speed

		3 km/h  or 30 km/h (case 1 & 2)



		Number of receiver antennas

		2



		Link to System mapping

		AVI



		Receiver

		FDE



		Channel Estimation

		Estimated from pilot blocks. Estimation is based on the pilot signal of only one sub-frame.



		Traffic Model

		Full Buffer
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