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1. Introduction

This contribution presents our simulation results on the uplink spectral efficiency and cell-edge user throughput when employing the LTE-Advanced techniques such as SU-MIMO and coordinated multipoint (CoMP) reception to confirm that LTE-Advanced satisfies the 3GPP targets [1].
2. Simulation Assumptions
We follow the simulation assumptions of the 3GPP Case 1 scenario [2]. Table 1 gives details of the simulation assumptions in the evaluations.

Table 1 – Simulation assumptions for uplink
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The total overhead assumed in the uplink evaluation is calculated as follows.

Xtotal = 1 – (1 – XDRS – XSRS) x (1 – XPUCCH) = 0.252
(XDRS = 2 / 14 = 0.1429, XSRS = 1 / 14 / 10 = 0.0071, XPUCCH = 6 / 50 = 0.12)
In this contribution, we present the simulation results of the following nine transmission/reception schemes.

· 1x2 SIMO
· 1x2 SIMO with interference rejection combining (IRC) reception
· 1x2 SIMO with IRC and CoMP reception
· 1x4 SIMO
· 1x4 SIMO with IRC reception
· 1x4 SIMO with IRC and CoMP reception
· 2x4 SU-MIMO
· 2x4 SU-MIMO with IRC reception
· 2x4 SU-MIMO with IRC and CoMP reception
For IRC reception, each cell performs MMSE combining reception to suppress the highest level of inter-cell interference. For SU-MIMO rank adaptation, closed-loop transmit diversity is used for Rank 1 and per antenna rate control (PARC) is used for Rank 2. For CoMP reception, we assume maximum ratio combining (MRC) reception between the cells with the highest and second highest received power for each UE.
3. Simulation Results
Figures 1(a) and 1(b) show the cumulative distribution function (CDF) of the user throughput when employing uncorrelated co-polarized antennas and correlated co-polarized antennas at the eNB, respectively. In Tables 2(a) and 2(b), we summarize the results of the cell spectral efficiency, the cell-edge user throughput, and the effective IoT [3] for the 1x2 and 2x4 targets, respectively. From the results, we find that LTE-Advanced employing techniques such as SU-MIMO and CoMP reception satisfy the targets for cell spectral efficiency and cell-edge user throughput for 1x2 and 2x4 antenna configurations.
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(a) Uncorrelated co-polarized antenna at eNB          (b) Correlated co-polarized antenna at eNB 
Figure 1 – CDF of user throughput
Table 2 – Cell spectral efficiency, cell-edge user throughput, and effective IoT
(a) Uplink 1x2 target
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(b) Uplink 2x4 target
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4. Conclusion

This contribution presented simulation results on the uplink spectral efficiency and cell-edge user throughput for LTE-Advanced in the 3GPP Case 1 scenario. We confirmed that LTE-Advanced techniques such as SU-MIMO and CoMP reception techniques satisfy the 3GPP targets for uplink 1x2 and 2x4 antenna configurations.
References

[1] 3GPP, TR 36.913, “Further advancements for E-UTRA physical layer aspects Requirements for Further Advancements for E-UTRA (LTE-Advanced)”.
[2] 3GPP, TR 36.814, “Further advancements for E-UTRA physical layer aspects”.
[3] 3GPP, R1-092936, Ericsson, “Text proposal for Effective IoT for TR 36.814,” June 2009.


































































































































































































































































- 4/4 -

