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1. Introduction

In this contribution, we share our simulation results for UL-CoMP with full-buffer traffic model for scenario 1, 2 and 3 under the assumptions in [1] and [2]. 

2. Simulation Results
2.1. Scenario 1 and 2: 3-Cell/9-Cell coordination

Table 1 Simulation result for full buffer model (1x2 ULA)

	
	User Throughput(bps/Hz)
	Served cell throughput (bps/Hz/cell)
	RU
	Effective IoT (dB)

	
	Mean
	5%
	50%
	95%
	
	
	

	No CoMP
	0.1028 
	0.0350 
	0.0995 
	0.1819 
	1.024
	99.0%
	5.79

	3Cell CoMP JR
(non orthogonal DMRS)
	0.1159 
	0.0420 
	0.1132 
	0.1986 
	1.154
	99.0%
	5.73

	
	12.70%
	20.00%
	13.70%
	9.20%
	12.70%
	
	

	3Cell CoMP JR
(orthogonal DMRS)
	0.1340 
	0.0497 
	0.1369 
	0.2143 
	1.342
	97.3%
	3.48

	
	30.58%
	41.83%
	37.56%
	17.82%
	31.06%
	
	

	9-Cell CoMP JR
(non orthogonal DMRS)
	0.1160 
	0.0426 
	0.1133 
	0.1984 
	1.159
	99.0%
	5.73

	
	12.80%
	21.60%
	13.80%
	9.10%
	13.20%
	
	



Note that “orthogonal DMRS” and “non orthogonal DMRS” here mean following:

· orthogonal DMRS - with inter-cell interference cancellation
· DMRS among competing UEs within the CoMP set are completely orthogonal irrespective of bandwidth allocation. The loss due to broken orthogonality is not considered.

· RB allocation for UEs within the CoMP set is not aligned.

· MU-MIMO type equalizer is applied, thus UL signals coming from competing UEs to CoMP set eNB’s are spatially cancelled. 

· non orthogonal DMRS - without inter-cell interference cancellation
· DMRS competing UEs within the CoMP set are not orthogonal.

· However, RB allocation for UEs within the CoMP set is not aligned.

· Therefore, MU-MIMO type equalizer is not applied, and thus UL signals coming from competing UEs to CoMP set eNBs are treated as AWGN noise.

Scenario 3 with configuration 1

Table 2 Simulation result for full buffer model (1x2 ULA)
	
	User Throughput (bps/Hz)
	Served cell throughput (bps/Hz/cell)
	RU
	Effective IoT (dB)

	
	Mean
	5%
	50%
	95%
	
	
	

	No CoMP
	0.1685 
	0.0643 
	0.1410 
	0.3572 
	1.012 
	99.1%
	9.68

	CoMP JR
(non orthogonal DMRS)
	0.1958 
	0.0798 
	0.1653 
	0.4062 
	1.176 
	99.1%
	9.36

	
	16.25%
	24.23%
	17.25%
	13.72%
	16.25%
	
	

	CoMP JR
(orthogonal DMRS)
	0.2565 
	0.1401 
	0.2395 
	0.4246 
	1.541 
	95.7%
	3.37

	
	52.26%
	117.97%
	69.83%
	18.85%
	52.27%
	
	


2.2. Scenario 3 with configuration 4b

Table 3 Simulation result for full buffer model (1x2 ULA)
	
	User Throughput (bps/Hz)
	Served cell throughput (bps/Hz/cell)
	RU
	Effective IoT (dB)

	
	Mean
	5%
	50%
	95%
	
	
	

	No CoMP
	0.2022 
	0.0872 
	0.1788 
	0.3911 
	1.222 
	98.5%
	9.36

	CoMP JR
(non orthogonal DMRS)
	0.2269 
	0.1032 
	0.1988 
	0.4300 
	1.372 
	98.5%
	8.96

	
	12.24%
	18.29%
	11.22%
	9.96%
	12.24%
	
	

	CoMP JR
(orthogonal DMRS)
	0.2921 
	0.1663 
	0.2762 
	0.4679 
	1.766 
	95.5％
	2.28

	
	44.45%
	90.67%
	54.46%
	19.63%
	44.50%
	
	


3. Conclusion

In this contribution, we showed our evaluation results to confirm the gain by UL CoMP JR. The concluding remarks can be summarized as following:

· From non-orthogonal DMRS simulations, it was found that more than 10% gain for average cell throughput can be obtained by accurate MCS selection, taking precise inter-cell interference prediction into account.
· From orthogonal DMRS simulations, is was demonstrated that more than 30% for homogenous network and more than 40% gain for heterogeneous network can be obtained., due to inter-cell interference cancellation.

· Remarkable gain by CoMP JR can be obtained when inter-cell interference cancellation is available. Hence, orthogonalization of UL RSs between eNBs should be studied further.
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4. Annex
4.1. Simulation Assumptions

Table 6 Simulation Assumptions for CS CoMP

	Parameter
	Explanation/Assumption

	Bandwidth
	10 MHz, 46 RBs for PUSCH

	Carrier Frequency
	2.0 GHz

	Antenna Configuration
	1x2

	Cell Layout
	As in TR36.814 and TR36.819

	Number of UEs 
	For scenario 1 and 2
- 10 UEs per cell
For scenario 3
- 30 UEs per macro cell
- outdoor UE only

	Antenna Configuration
	ULA with 10 lambda spacing at eNB

	Access scheme
	Dynamic switching of SC-FDMA and Clustered DFT-S-OFDM with PA-backoff of 6dB
Maximum number of clusters = 2

	Receiver Type
	Linear MMSE 

	Rank adaptation
	Rank 1 only

	Link adaptation
	Target BLER = 10-1

	Channel Estimation for demodulation and CSI
	Realistic CR for sounding and demodulation
- Non-orthogonal or orthogonal DMRS among cells
- TDMA based SRS multiplexing among cells as in Figure 1

	HARQ scheme
	Chase Combining
round trip delay = 8 ms
Maximum Retransmission number =4

	Scheduling algorithm
	Proportional Fairness with adaptive bandwidth allocation

	SRS setting
	7 subframes per radio frame are set as SRS subframe

	Power Control
	Scenario 1,2: 
- α=0.8, P0=-84
Scenario 3: 
- α=1.0, P0=-106 for macro eNB UEs
- α=0.8, P0=-90 for LPN UEs

	Association bias and ratio for scenario 3
	15 dB (w/ 1dB handover margin)
Config 1: 19.1% UEs for macro eNB
Config 4b: 10.1 % UEs for macro eNB

	Backhaul assumption
	zero delay


4.2. Assignment of SRS resources among cells

In these simulations, the following algorithm is utilized for SRS resource assignment:

· Transmission interval is 10 ms.

· SRS resources in time domain are partitioned depending on cell site as in Figure 1 below.

· LPN UEs shares the same time instance for SRS transmission.

· SRS is not transmitted when buffer is empty.
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Figure 1: Explanation diagram for SRS assignment 
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