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1. Introduction
The issue regarding to CoMP simulation assumption was raised two times in last year. In RAN1#59bis, CoMP simulation assumption was discussed and summarized in [1]. And then in the next meeting, RAN1#60, Poisson based traffic model was discussed as a non-full buffer traffic model [2]. Although some parts of the simulation assumptions were agreed and written in TR 36.814 [5], it is needed to discuss more sophisticated assumption before starting CoMP simulation. In this contribution, we present a few consideration points about CoMP simulation assumption.

2. Discussions
2.1 Assumption on the backhaul latency
Backhaul latency is one of major factors which influence CoMP gain. Depending on backhaul latency, various CoMP evaluation assumptions such as available CoMP schemes, the optimality of scheduling, the degree of CoMP dynamics, and so on may be adjusted [6]. For example, some CoMP schemes such as JT (joint transmission) that requires to share data among CoMP cells could not be available if backhaul link is not able to support data sharing among CoMP cells in time. In addition, centralized scheduling, which allows to schedule UEs in CoMP cells at the same time without the scheduling order of cells, and dynamic CoMP, which allows CoMP scheduling in every subframes or in every several subframes, could not be implemented in the case of high backhaul latency. 
Thus, as a starting point, it seems desirable to evaluate CoMP gain under the assumption of minimal and low backhaul latency first. It allows us to observe potential CoMP gain at least without the performance loss coming from backhaul latency. And then, we can evaluate the degradation of CoMP gain in the higher backhaul latency scenario and find a solution of the loss, if any. We note that although a low backhaul latency scenario is good as a starting point, a high backhaul latency scenario should not be treated with a low priority because in such heterogeneous deployments as macro-to-femto which has high latency the inter-cell interference must be strong, a situation that gives great opportunity to achieve high CoMP gain. 
Current TR 36.814 [5] captures three types of backhaul latency as shown in Table 1. Among the three types of backhaul latency, Minimal and low latency may be a good starting point to evaluate CoMP performance.

	Types of  backhaul latency
	Approximate latency
	Cell deployment

	Minimal latency
	In the order of microseconds
	eNB to RRH links



	Low latency
	Less than 1milliseconds
	Co-located cells or cells connected with fibre links and only limited number of routers in between

	Typical latency
	Dozens of milliseconds
	Typical inter-cell latency associated with X2 interfaces


Table 1. Types of backhaul latency 
2.2 CoMP evaluation scenario

There are two kinds of CoMP evaluation scenario in terms of the homogeneity among CoMP cells: homogeneous cells CoMP and heterogeneous cells CoMP. 
In the case of CoMP among homogeneous cells, macro-to-macro intra eNB CoMP depicted in Figure 1 shall be simulated.
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Figure 1. Macro-to-macro intra eNB CoMP configuration

In the case of CoMP among heterogeneous cells, more various scenarios shall be considered such as macro-to-pico, macro-to-femto, and macro-to-relay CoMP depicted in Figure 2. Since interference among heterogeneous cells is generally stronger than that among homogeneous cells, particularly considering range extension of the micro node, heterogeneous cell deployment is more attractive in that it has much room to achieve CoMP gain. Therefore, it is needed to include such heterogeneous scenarios in CoMP simulation assumption.
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Figure 2. Hetero eNBs CoMP configuration

If X2 backhaul interface is used to connect Macro and pico eNBs, some CoMP schemes which require low backhaul latency such as JT and DCS (dynamic cell selection) may be excluded in the macro-to-pico scenario. Moreover, given the X2 latency is about 20 ms, the scheduling information for CoMP may be sent from eNB to pico in one way [6].
In macro-to-femto scenario, JT and DCS are not supported since macro UEs cannot receive data from CSG femto eNB, and one way transmission of scheduling information is suitable due to high backhaul latency [6]. We note that the backhaul latency between femto and macro eNB could be higher than what we expect in typical latency described in Table 1.
In macro-to-relay scenario, JT could be one of possible CoMP schemes. 
Furthermore, RRH (remote radio head) could belong to either heterogeneous or homogeneous cell deployment, depending on the RRH capability. On one hand, heterogeneous deployment with low backhaul latency is possible in the case where macro eNB and RRH which has low transmission power coexist. On the other hand, one example of homogeneous deployment for RRH is shown in [4].
In summary, valuable CoMP scenarios is given in Table 2.

	Homogeneity of CoMP cells 
	CoMP cell deployment
	Available CoMP schemes
	Scheduling [3,6]
	CoMP dynamics

	Homogeneous cell
	Intra macro-to-macro
	JT,CB,DCS
	Centralized scheduling
	Dynamic/ Semi-static

	Heterogeneous cell


	macro-to-pico
	CB [6]
	One way distributed scheduling
	Semi-static

	
	macro-to-femto
	CB [6]
	One way distributed scheduling
	Semi-static

	
	macro-to-relay
	JT,CB
	One way distributed scheduling
	Dynamic/ Semi-static


Table 2. Valuable CoMP scenarios 

3. Conclusion
In this contribution, we discuss CoMP simulation assumption and show a few desirable assumptions as follows:
· CoMP gain may be evaluated under the assumption of minimal and low latency backhaul links first.

·  Heterogeneous cell deployment such as macro-to-pico, macro-to-femto, and macro-to-relay should not be excluded in CoMP scenario.
______________________________________________________________________
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