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Discussion and decision
1   Introduction
Following the CoMP simulation assumptions agreed in RAN WG1 #63bis, in this document we provide an initial estimate of the upper bound of the performance of scenario-2. In order to approach the upper bound we assume a TDD configuration so that maximal use can be made of channel reciprocity. 
2   Simulation assumptions
The table below captures the simulation assumptions.

Table 1: System simulation parameters for CoMP Evaluation

	Parameter
	Values used for evaluation

	General 
	Parameters and assumptions are aligned with agreed CoMP simulation parameters from RAN1 #63bis[1]

	Specific parameter
	Values

	Deployment
	Scenario 2. Homogeneous network with high Tx power RRHs (9 cells as a baseline, detail in appendix)

	Simulation case
	3GPP-Case1 3D

	System bandwidth
	20MHz (TDD)

	Transmission schemes in DL
	· MU-MIMO

· MU-MIMO with intra-eNB inter-site JP-CoMP

	Number of antennas at transmission point
	2

	Number of antennas at UE
	2

	Antenna configuration
	For macro eNB and high power RRH:

· 2 Tx antennas

2 columns, closely-spaced co-polarized: | |

	Channel estimation
	Non-ideal, based on SRS, CSI-RS and DMRS.

- UL sounding scheme
- Accuracy of CSI

. Channel estimation error based on SRS 

(MSE = a * SINR + b)
- Channel estimation error for demodulation

(MSE = c * SINR + d)
Note: parameters (a, b, c and d) should be set according to SRS and DMRS granularity.

	Frame structure
	 DSUUD, 2 MBSFN subframes

	DL overhead assumption
	0.27 for 1 cell, 0.29 for 9 cell coordination

	UL overhead assumption
	SRS: 4 OFDM symbol per 5ms 

	SRS periodicity
	1 cell: 5ms
9 cells coordination: 5ms 

	TDD reciprocity
	Ideal. 


3 Simulation Results
We evaluate the following schemes to estimate their performance:
· Scheme 1: DL Single Cell MU-MIMO 2 x 2, Rank 1 per UE

This is used as the baseline for the CoMP evaluations.
· Scheme 2: DL 9 cell JP CoMP (Scenario 2) 2 x 2, Rank 1 per UE

Here global Joint Processing is utilized for the 9-cell coordination.Interference cancellation is assumed for the SRS detection, and the residual error on the SRS is modelled in a similar manner as the channel estimation error. We assume the SRS periodicity for this scheme is 5ms.
Table 2: Evaluation results 

	Schemes
	Cell average, Spectral efficiency, bps/Hz/cell
	Cell-edge, Spectral efficiency, bps/Hz/user
	Performance gain (average / edge)

	Scheme 1 (Single-cell MU-MIMO baseline)
	2.63
	0.084
	Baseline/Baseline

	Scheme 2 (Scenario 2, JP CoMP) 
	3.28
	0.134
	1.25/1.60


We observe that these initial results, based on channel reciprocity with SRS with interference cancellation to give an upper bound of global JP, indicate that Scenario 2 can offer a maximum of 25% cell average gain and 60% cell-edge gain. 

4 Conclusions
From the initial Scenario 2 evaluation results above, we conclude that:
· A likely upper bound on the Scenario 2 performance gain compared to single-cell MU-MIMO is 25% cell average throughput gain and 60% cell-edge gain.
· Considerning implementation complexity and realistic UL overhead constraints, attention should be given to the method of selecting the transmitting set of cells within the 9-cell measurement set.  .
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Appendix
Performance Calibration 
The baseline scheme performance (DL Single Cell MU-MIMO 4 x 2, Rank 1 per UE) is compared below with the results captured in 36.814:
Table A1: Performance Calibration (DL MU-MIMO 4 x 2, 3GPP Case1 3D, TDD)

	Schemes
	Cell average, Spectral efficiency, bps/Hz/cell
	Cell-edge, Spectral efficiency, bps/Hz/user

	Table 10.1.1.2-2 in TR36.814
	3.5 ~ 4.23
	0.121~0.173

	Scheme 1
	3.95
	0.125


Clustering model
The following 57-cell model is used in this evaluation of Scenario 2. Note that this model comprises 6 clusters of 9 cells and 2 clusters of 6 cells.
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Figure A1- Reference CoMP Coordination Cell Layout for Scenario 2
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