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1. Introduction
In this contribution we present initial evaluation results with CS/CB for phase 1 of the CoMP study item. We consider a homogeneous scenario with macro and high power RRH.
2. Algorithms and Simulation Assumptions
Algorithms: Coordinated scheduling and beamforming is done in a distributed (but iterative) manner at each eNB assuming infinite capacity links for sharing information within the coordinating set of eNBs. Transmission techniques at each eNB employ silencing, rank-1, rank-2, MU/SU techniques and their counterparts with null-steering.
Deployment scenario: Scenario 1 (intra-site) and scenario 2 are modeled. Scenario 2 is modeled with 9 cell coordination. The 57 cells are partitioned into 7 mutually exclusive coordinating clusters of eNBs according to [1]. In addition an idealistic scenario with all 57 cells coordinating transmission is also modeled. Interference to any given UE is explicitly modeled from coordinated as well as uncoordinated cells.
Feedback scheme: The knowledge of a wideband covariance matrix is assumed at the eNB for each served UE. In addition, for UEs served with CoMP transmission methods the knowledge of a wideband covariance matrix is assumed at the eNB for each coordinating eNB (a maximum of 3 eNBs can coordinate transmission for any given UE). The wideband covariance matrix is delayed by 5ms but otherwise ideal. TxD CQI feedback (as in TM7, TM8) is assumed with a delay of 5ms. In addition to CQI feedback, the relative powers of at most two dominant interferers are also assumed to be known at the serving eNB (for CoMP UEs). 
Inter-cell communication assumes no latency and coordinating eNBs are assumed to share scheduling and feedback information with 0-delay.
Table 1: CS/CB Gains with 4TX

	
	4Tx ULA 0.5λ at eNB and UE
	4Tx XPOL 0.5λ at eNB and UE

	
	Gain in cell-avg SE

 
	Gain in cell-edge SE

 
	Gain in cell-avg SE


	Gain in cell-edge SE



	
	
	
	
	

	TM8 MU-MIMO (with SRS)
	 (0)  baseline
	 (0) baseline
	 (0) baseline
	 (0) baseline

	CoMP CS/CB

3-cell, scenario-1
	 +4.12%
	 +2.15
	 +3.13%
	 +5.42%

	CoMP CS/CB
9-cell, scenario-2
	 +4.56%
	 +2.92
	 +3.35%
	 +7.26%

	CoMP CS/CB
57-cell
	 +5.44%
	 +11.03
	 +4.06%
	 +14.66%


Table 2: CS/CB Gains with 8Tx

	
	8Tx ULA 0.5λ at eNB and UE
	8Tx XPOL 0.5λ at eNB and UE

	
	Gain in cell-avg SE

 
	Gain in cell-edge SE

 
	Gain in cell-avg SE


	Gain in cell-edge SE



	
	
	
	
	

	TM8 MU-MIMO (with SRS)
	 (0) baseline
	 (0) baseline
	 (0) baseline
	 (0) baseline

	CoMP CS/CB

3-cell, scenario-1
	 +4.27%
	 +2.49%
	 +5.09%
	 +4.80%

	CoMP CS/CB
9-cell, scenario-2
	 +5.28%
	 +5.15%
	 +5.85%
	 +9.94%

	CoMP CS/CB
57-cell
	 +7.57%
	 +12.69%
	 +7.42%
	 +14.74%


3. Observations
We observe the following from our study
· CS/CB gains are more with 8Tx antennas compared to 4Tx antennas. This may be due to the increased spatial discrimination achieved by narrowing the beams with more antennas.

· Compared to the ideal case of 57-cell coordination there is a moderate loss of cell-edge throughput when coordination is restricted to intra-site (3-cells) or 9-cells. It may be possible to mitigate some of this by optimizing scheduling along cluster boundaries.
· In scenario 1 (intra-site 3 cell) the gain due to CS/CB is less than 5% for both cell-edge and sector throughput.

· In scenario 2 (9-cell coordination) the gain due to CS/CB is between 3-7% for 4Tx and between 5-10% for 8Tx antennas.
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	Parameter 
	Assumption

	Simulation Case
	3GPP Case 1

	Bandwidth
	10MHz

	Transmission schemes employed in the DL
	SU-MIMO, MU-MIMO, SU-MIMO with CS/CB, MU-MIMO with CS/CB

	Fast fading model
	SCM Urban Macro 150

	Impairments modeling
	Time/frequency synchronization – ideal, PDCCH capacity not accounted

	Number of antennas at UE
	2 

	Base station transmit power
	46dBm

	Channel estimation 
	Ideal

	Link adaptation
	Ideal

	Receiver model
	MMSE 

	Overhead
	Equal overhead assumed for all cases

	Channel reciprocity, calibration
	Ideal
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