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1. Introduction

Though cell edge/average throughput requirements of ITU-R are already satisfied by SU/MU-MIMO of non-CoMP system [1], to extend the coverage of high data rate and to achieve further improvement of cell edge/average throughput, in Rel-11, CoMP will be treated as a study item [2]. As a study item, first of all, we need to evaluate and compare the performance of CoMP system to non-CoMP system operation, and need to find the profits and necessity CoMP system which would request huge specification issues in the further. 
The evaluation and comparison of CoMP operation to non-CoMP operation would be possible after we made some progress for following issues

· CoMP scenarios 

· Multiple eNB and/or transmitter co-located in the same eNB would cooperate for coordinated scheduling/beam forming and/or joint beam forming 

· Multiple eNB would cooperate as CoMP transmitter only in Homogeneous or both in Homogeneous and Heterogeneous network 

· System simulation assumptions 

· For the comparison of CoMP and non-CoMP UE operation, the operation/scheduling of CoMP and non-CoMP UE should be jointly/separately evaluated in simulation

· We would need new UE deployment scenario for CoMP or we may reuse the same scenario defined for non-CoMP UE
· We may need some additional discussion for antenna configuration assumption for CoMP 

And we may need to make some common assumptions to lesson the simulation load of CoMP system since CoMP simulation would cause some complicated implementation issues such as scheduler for joint beam forming. In this contribution, we discuss the necessary modifications at system simulation parameters for the evaluation of CoMP.
2. Rel-11 CoMP UE deployment 
UE drop for CoMP evaluation 

Since Rel-11 CoMP aims to support high data rate coverage extension and cell average throughput enhancement through better wireless resource management, not only the cell edge UEs but any UEs holding reliable connection to neighboring (cooperative) cell should be considered as substantial candidates of CoMP UE. 
According to the assumption above, if CoMP would be supported in heterogeneous network, all the PUE could be possible to be linked both to macro and pico eNB in CoMP mode, and we may not need to build new UE deployment scenario for CoMP, or we may need to make new definition just for some simulation parameters such as the number of CoMP UE per pico cell or the number of CoMP UE per macro cell. Whether we need to defined some modification at CoMP UE deployment depends on the simulation issues whether we would jointly/separately evaluate the performance of CoMP/non-CoMP UE in heterogeneous network. 
Proposal 1. In heterogeneous network CoMP

· If we are to evaluate the performance of CoMP without considering co-existent non-CoMP UE, we need to define new parameters such as the number of CoMP UE per pico cell or the number of CoMP UE per macro cell. But the scenarios assumed in table TR36.814-A.2.1.1.2-4 [3] can be reused for the simulation 

· If we are to consider the situation where CoMP UE and non-COMP UE co-exist, we may reuse the scenario and simulation assumptions defined in table TR36.814-A.2.1.1.2-4 [3]. 

Unlike in heterogeneous network, in homogeneous network, the temporal possibility of each UE to be connected in CoMP mode obviously depends on the geometric location of each UE. Thus, the geometric CoMP UE distribution should be different from the geometric distribution of non-CoMP UE, and for the simulation, we may have two possible approaches in UE deployment. First, we may need to design new geometric pdf for CoMP UE deployment, or second, we may reuse non-CoMP UE’s geometric pdf and performs additional UE selection according to the actual channel condition of serving cell and coordinated cell. Since the performance of CoMP UE should be compared to the performance of non-CoMP UE, the geometric pdf of CoMP UE should be designed based on the same commonality with non-CoMP UE’s geometric pdf, and the first approach would request us huge standardization work. Thus, at this moment, we suggest to use the second approach though it would not allow setting the number of CoMP UEs easily in each cell. For the second approach, to define UE’s operation mode as CoMP/non-CoMP, we need to make some new parameters. For example, the minimum CQI of coordinated link to be defined as CoMP UE, or the maximum CQI difference between serving cell link and coordinated cell link. Figure 1 shows the process to defined CoMP UE in homogeneous network CoMP simulation. 
Proposal 2. In homogeneous network CoMP

· We do not design geometric pdf of CoMP UE deployment. CoMP UE drop and non-CoMP UE drop will be performed together, and CoMP UE will be defined according to the channel condition of each UE
· To define CoMP UE, we need to set some new simulation parameters such as the minimum CQI of coordinated cell link to be defined as CoMP UE, or the maximum CQI difference between serving cell link and coordinated cell link to be defined as CoMP UE. 
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Figure 1. CoMP UE deployment in homogeneous network

Table TR36.814 - A.2.1.1.2-4. Placing of new nodes and UEs
	Configuration
	UE density across macro cells*
	UE distribution within a macro cell
	New node distribution within a macro cell
	Comments

	1
	Uniform 
25/macro cell
	Uniform
	Uncorrelated
	Capacity enhancement

	2
	Non-uniform 

[10 – 100]/macro cell
	Uniform
	Uncorrelated
	Sensitivity to non-uniform UE density across macro cells

	3
	Non-uniform

[10 – 100]/macro cell
	Uniform
	Correlated**
	Cell edge enhancement

	4a, 4b
	Non-uniform***
	Clusters
	Correlated**
	Hotspot capacity enhancement


* New node density is proportional to the UE density in each macro cell. UE density is defined as the number of UEs in the geographic area of a macro cell.
**Relay and hotzone nodes, often deployed by planning, is defined in section A2.1.1.4 [3].
*** Clustered UE Placement for Hotzone cells is defined in [3].
Scheduling assumptions for centralized cell simulation
For the simplicity at scheduling or for less X2 signaling overhead, CoMP set could be predefined and remained fixed during the communication [2], or for better link attainment, CoMP set could be dynamically adapted according to the channel condition of each UE [2]. In dynamic or UE specific CoMP set scenario, since scheduling would be performed in distributed manner in each serving cell, we may need more complicated X2 signaling or scheduler operation to make coherence at CoMP UE wireless resource allocation [4]. As a kind of fixed CoMP set scheme, centralized CoMP scheduling where the centralized cell handles the wireless resource management of all the CoMP UE belonging to the same CoMP set is proposed [5], and the centralized scheduling obviously lesson the X2 signaling overhead and the complexity of scheduling. At least for simulation simplicity, we may start with fixed CoMP set or centralized scheduler till the benefits of dynamic CoMP set or distributed scheduler would be clearly evaluated. Figure 2 shows an example of centralized scheduler operation. At the simulation or in the real CoMP set, downlink carrying scheduling information could be different from the serving cell link which would be selected in autonomous manner – selected according to the link quality. 
3. Conclusion
We are facing tremendous discussion about CoMP system high level views including the necessity of CoMP, the scenarios where CoMP would be allowed, or the CoMP network deployment for scheduling or set defining. At this moment, it would be proper to focus our effort on revealing the brief CoMP operation and the overall characteristics of CoMP system in various scenarios, and for that purpose, simple and fast simulation would be mostly welcomed. Thus, in this contribution, we suggest to
1. Reuse as many simulation parameters or models as possible which are defined for non-CoMP system.
2. Add some parameters to adapt the simulation model to CoMP scenarios.
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a) Distributed CoMP scheduling     
b) Centralized scheduling for modified CoMP simulation
Figure 2. Centralized scheduling for simplified CoMP evaluation
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