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1.
Introduction
In this contribution, UL CoMP gains over baseline reference are presented. Results are based on simulation where all links are modelled explicitly without signal to noise ratio mapping tables. The change compared to typical network system simulation is that block error of each HARQ process is detected from receiver which uses realistic channel estimation and decoding with UE specific allocated DMRS.
2.  Simulation assumptions for UL CoMP
Simulation assumptions are listed in Table1. The used simulation assumptions are aligned with [2]. Baseline reference uses single cell receiver and orthogonal DMRS over cells of the same site. In CoMP scenarios allocated DMRS symbols are orthogonal over the cell belonging to the CoMP area.  CoMP scenario1 collaboration area includes cells over one site.
Table 1Simulation assumption

	Parameter
	Values used for evaluation

	CoMP Scenario
	1 & 2

	Bandwidth/Carrier frequency
	10MHz / 2GHz

	Environment
	3GPP Case1 with 57cells (3 cells / site)

	Network synchronization
	Synchronized

	UEs per cell
	10

	ISD
	500m

	Number of Tx antenna at the UE
	1

	Number of Rx antenna at the eNB/RRH
	2, 4 (Antenna setup A, eNB antenna tilt 15o.)

	UL power control
	Po=-84, alfa=0.8

	UL receiver type
	MMSE-IRC (also SIC with CoMP scenario1&2)

	HARQ combiner
	CC/IR

	HARQ max. transmissions
	4

	SRS period
	10ms

	UE PRB allocation
	Fixed, 6PRB (orthogonal PRB allocation between cells)

	FDPS
	PF

	Traffic model
	full buffer

	Channel estimation
	Practical


3.  Performance comparison 
Baseline reference results for 3GPP Case1 environment are show in Table 2.
Table 2. Baseline reference results for Scenario1 and Scenario2 comparisons.
	1x2 antenna case
	5%-tile cell edge user spectral efficiency [bit/s/Hz]
	Average  cell spectral efficiency [bit/s/Hz]

	1x2 antenna case
	0.050
	0.963

	1x4 antenna case
	0.078
	1.437


Deployment scenario 1 and 2 gains over baseline receiver are listed in Table 3 for 2 RX antenna case. Scenario2 gives gain over Sceanario1 at cell edge while average throughput gain remains at same level as in Scenario1.
Table 3. Scenario1 and Scenario2 throughput comparison over single cell reference for 2 RX antennas.
	1x2 antenna case
	5%-tile cell edge user spectral efficiency [bit/s/Hz]
	5%-tile cell edge throughput gain over baseline reference [%]
	Average  cell spectral efficiency [bit/s/Hz]
	Average  cell throughput gain over baseline reference [%]

	Scenario1
	0.061
	22
	1.080
	12

	Scenario2
	0.066
	32
	1.090
	13


For Table 2 are listed CoMP scenario 1&2 gains over baseline reference with 4 RX antennas. Average throughput gain over baseline reference is lower compared to 2 RX antenna case.
Table 4. Scenario1 and Scenario2 throughput comparison over single cell reference for 4 RX antennas.
	1x4 antenna case
	5%-tile cell edge user spectral efficiency [bit/s/Hz]
	5%-tile cell edge throughput gain over baseline reference [%]
	Average  cell spectral efficiency [bit/s/Hz]
	Average  cell throughput gain over baseline reference [%]

	Scenario1
	0.096
	23
	1.510
	5

	Scenario2
	0.106
	35
	1.520
	5


4.  Summary
In this contribution, we have presented UL Scenario1 and Scenario2 throughput gains over baseline reference. 
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