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1 Introduction
In the previous meeting, a lot of contributions are focused on the SRS enhancement [3]~[13]. There are basically four ways to address this issue. 

· Dynamic aperiodic sounding.

· Increasing sounding symbol

· Sounding via DM RS.

· Increased SRS multiplexing possibilities.

In our previous contribution [13], we had detailed discussion on the SRS multiplexing capacity enhancement by using configurable RPF and introducing more code resources, i.e. extending the RPF from 2 to 4 and/or extending the number of cyclic shift from 8 to 12. One pending issue about this method is the performance evaluation. Therefore in this contribution, we give performance results for UL SU-MIMO with SRS based channel sounding for our proposed SRS enhancement scheme.
2 Performance comparison

Performance of UL SU-MIMO with SRS based channel sounding are compared with different number of CS (cyclic shift), RPF and delta shift in TU channel and ITU Urban Micro channel. delta shift is the cyclic shift difference between the used CS. Both SRS BW of 4RBs and 8RBs are considered. Simulation parameters are listed in Table 1.
Throughput envelope curves and Mean Square Error for SRS estimation are showed from Figure 1 to Figure 12. It can be seen that:
(1) When the SRS BW is 4RBs, there is no significant throughput and channel estimation loss with RPF of 4 compared to Rel-8’s configuration, except the case of RPF=4 and delta shift = 1. 
(2) When the SRS BW is 8RBs, there is no significant performance loss compared to Rel-8’s configuration even when RPF=4 and delta shift = 1 
(3) In the ITU Urban Micro channel, channel estimation loss is less than that of TU Channel. 
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Figure 1, Throughput comparison with different                                                Figure 2, MSE for SRS estimation with different

RPF size and delta shift (4RBs, TU)                                                                      RPF size and delta shift (4RBs, TU)
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Figure 3, Throughput comparison with different                                           Figure 4, MSE for SRS estimation with different

RPF size and delta shift (4RBs, UMi)                                                                    RPF size and delta shift (4RBs, UMi)
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Figure 5, Throughput comparison with different                                      Figure 6, Throughput comparison with different
cs number and RPF size (4RB, TU)                                                           cs number and RPF size (4RB, UMi)
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Figure 7, Throughput comparison with different                                              Figure 8, MSE for SRS estimation with different

RPF size and delta shift (8RB, TU)                                                                      RPF size and delta shift (8RB, TU)
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Figure 9, Throughput comparison with different                                            Figure 10, MSE for SRS estimation with different

RPF size and delta shift (8RB, UMi)                                                          RPF size and delta shift (8RB, UMi)
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Figure 11, Throughput comparison with different                                              Figure 12, Throughput comparison with different
cs number and RPF size (8RB, TU)                                                           cs number and RPF size (8RB, UMi)
3 Conclusion
In this contribution, performance results for UL SU-MIMO with SRS based channel sounding by extending the RPF from 2 to 4 and/or extending the number of cyclic shift from 8 to 12 are presented. From our simulation results, we can conclude that UL-MIMO throughput performance loss due to increased RPF and number of cyclic shift is negligible, especially when the SRS BW is equal or large than 8RBs. If aperiodic triggering of SRS transmissions is introduced in LTE-A, more resource may be requirement to avoid the collision problem mentioned above. Therefore expanding the number of CS is an effective way to meet this requirement. The base station can allocate an appropriate CS sequence to a UE flexiblely according to the cell load and fully transparent to Rel-8 UE. If it is clear that more sounding resource will be benefit to LTE-A, configurable RPF could also be a simple solution to increasing the sounding multiplexing capacity.
In conclusion, we propose to further analyze the possibility of adopting the above two methods in LTE-A, and evaluate their impacts on system performance.
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Annex

Table1 Simulation assumptions
	Parameter
 
	Assumption 

	Antenna configuration 
	4×4

	Bandwidth 
	5MHz

	Channel model 
	TU6；

ITU Urban Micro

	Antenna correlation/spacing(BS,UE)
	(0,0) for TU;

(4λ,0.5λ) for Urban Macro

	Codebook 
	Rank adaption;

Rank-1 and rank-2:

Codebook in R1-092940;

Rank-3:

CMP-LPU codebook in R1-093999;

Rank-4: identity precoding matrix

	MCS 
	Refer to 36.213, Adaptive MCS

	HARQ retransmission number 
	4 

	Carrier frequency 
	2.0 GHz 

	Receiver 
	Real

	CQI/PMI/SRS delay 
	5 ms 

	DMRS estimation 
	Ideal

	SRS estimation
	Real

	Codeword number 
	2

	Scheduled resource  RB
	4 RBs, 8RBs


	Sounding BWs
	4 RBs, 8RBs

	Precoding granularity 
	Wideband Precoding

	UE mobile speed 
	3km/h
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