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1. Introduction

Coordinated multipoint transmission (CoMP) is one technology for improving the sector and cell edge spectral efficiencies of LTE-A system.  One basic tradeoff of CoMP technology is on the performance improvement on one link (e.g. DL CoMP) and increased overhead on signaling, scheduler latency and backhaul load.  Many closed loop based CoMP techniques require large feedback signaling to multiple points and/or centralized scheduling through fast backhaul connection.  In this contribution, the performance of a simple DL passive open loop coordinated transmission is studied [1, 2].  The signaling requirement of this technique is very simple and similar as the R8 LTE open loop spatial multiplexing (Mode 3).  The eNodeB coordination through the backhaul can be semi static.  Initial system simulation results show that as much as 34% gain in edge and 14% gain on average sector throughput over R8 open loop can be achieved using this simple scheme.
2. Description of the DL passive coordinated beam-forming
In this scheme, a set of codebooks is associated with a set of resource blocks in each sector.  One codebook vector or PMI is assigned for one or multiple of contiguous sub-bands.  The assignment is pre-defined in both frequency and in time, and similar as the PMI cycling.  The difference is that the assignments are synchronized across multiple neighboring sectors.  The PMI sequence in different sector can be different, and may be adjusted through eNodeB coordination using backhaul.  An example is shown in Figure 1.
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Figure 1. DL open loop coordinated transmission
The operation of UE with passive open loop CoMP is similar as a UE with R8 DL open loop where UE only needs to feedback the corresponding CQI to the eNodeB.  In order to enable the DL open loop coordinated transmission, only two new DL higher layer control signals are required:

a) DL signal to inform UEs the time and frequency region for DL open loop coordinated transmission.   
b) DL signal to inform UEs the PMI sequence and the period of sequence from the serving eNodeB.  UE may adjust the corresponding CQI filtering process according to the time period of the sequence.

3. Simulation Results
The simulations are based on IMT-A document [3].  Detailed simulation assumptions are outlined in the following table.

Table 1.  Main simulation assumptions

	System Bandwidth
	10 MHz FDD

	Vehicle speed
	3 Kmph

	Number of control symbols
	3

	Base station Tx antenna
	4

	Base station antenna configuration
	2 pairs of cross poles with 0.5( in between

	UE Rx antenna
	2

	UE Rx antenna configuration
	0.5 (, v-pol

	Channel estimation
	Non-ideal

	MIMO Channel
	Urban Micro

	Receiver algorithm
	MMSE

	Precoding
	SU-MIMO with rank-1 4x2 codebook

	Feedback periodicity
	5ms

	Feedback delay
	2ms

	Feedback error
	Not modeled

	Frequency sensitive scheduling
	Yes 

	Subband size
	6 RB

	Scheduling fairness
	Proportional fair

	Precoding for OL CoMP
	Cycling through R8 rank-1 4x2 codebook without optimization


Table 2 compares the system performance of R8 open loop (Mode 3) and passive open loop CoMP.  The system simulation shows that the passive multiple point coordination among multiple eNodeB improves the average sector throughput by 14.2% and the cell edge user throughput by 34% compared to R8 OL transmission with similar overhead.  
Table 2.  Passive open loop CoMP performance comparison
	Environ.
	Sect Tput (Mbps)
	Sect SE

(bps/Hz/cell)
	5% UE SE

(bps/Hz/cell)

	R8 open loop
	16.2
	1.62
	0.047

	Passive CoMP
	18.5
	1.85
	0.063


Finally, Figure 2 compares the UE throughput using R8 open loop and passive open loop CoMP.
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Figure 2  UE throughput CDF comparison
4. Conclusion
This contribution studies the system performance of a simple passive open loop CoMP technique.  One advantage of this technique is that it takes advantage of cross layer design and requires minimal additional signal overhead and backhaul load increase over open loop MIMO transmission.  Initial system simulation shows that this simple multiple point coordination technique improves the average sector throughput by 14% and the cell edge throughput by 34%.
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