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1 Introduction

In RAN#71 plenary meeting, further enhancements to coordinated multi-point (FeCoMP) operation study item [1] was approved. Main considerations for FeCoMP scenarios and evaluations are [1]: 
· Evaluation should focus on the dense deployment scenarios.
· For evaluation of the enhancements two and four receive antennas at UEs, 1D/2D antenna port layouts at the transmission points with ideal backhaul and non-ideal backhaul links should be considered. The study should consider both FDD and TDD.

In this contribution, we present our simulation scenarios and methodology for FeCoMP.
2 Scenarios
With the increasing demand for high system capacity and data rate, dense networks (e.g., outdoor urban hot spot and dense cellular networks in campus and stadiums, indoor dense networks in shopping malls and airports) are more and more important. It is necessary to consider these scenarios, including outdoor and indoor, to evaluate the performance benefits for FeCoMP. Furthermore, considering the limited time of this study item (SI) for FeCoMP, the existing evaluation scenarios can be reused as much as possible with little modifications. 
2.1 Outdoor and indoor scenarios
2.1.1 Outdoor scenarios

For CoMP in Rel-11 and Rel-12, several scenarios have already been fully discussed and studied in TR 36.819 [2] and TR 36.874 [3]. As shown in Figure 1, Scenario #1 is a homogeneous network with intra-site CoMP, while Scenario #2 is a homogeneous network with high Tx power RRHs.
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Figure 1: Scenario #1 and Scenario #2 in [2]

For FeCoMP in dense deployments, homogeneous networks as Scenario #1 and Scenario #2 in TR 36.819 [2] could be modified as the outdoor scenarios for FeCoMP. However, the ISD and channel model Scenario #1 and Scenario #2 are needed to be reconsidered for FeCoMP:
· ISD and channel model
ITU UMi channel model with ISD=200m and ISD=50m is recommended for FeCoMP in both Scenario #1 and Scenario #2 as dense outdoor scenarios.

2.1.2 Indoor scenarios
For indoor scenarios, the existing indoor deployment scenarios have also been studied in TR 36.814 [4] and further considered in the study item of small cell enhancement in TR 36.872 [5]. The indoor scenarios in [5] are referred to as Scenarios #3, including sparse and dense cases (see Annex A.1.5 and A.1.6 in [5]). Considering the limited time of SI for FeCoMP, we may just choose one of the Scenarios #3 cases (sparse or dense) as indoor deployment scenarios for evaluation. The dense deployment Scenarios #3 are shown in Figure 2. 
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Figure 2: Sparse and Dense scenario #3 in [5]
Proposal 1: Both outdoor and indoor dense deployment scenarios should be considered for FeCoMP evaluation. 
Proposal 2: Scenario #1 and Scenario #2 in TR 36.819 can be reused as much as possible for FeCoMP evaluation with little modifications (e.g., with ISD=200m or ISD=50m).
Proposal 3: Scenarios #3 in TR 36.872 can be reused as indoor scenarios for FeCoMP evaluation.
2.2 Ideal and non-ideal backhaul
In FeCoMP, as different MIMO layer streams may be transmitted from different transmission points, it is essential for coordination transmission points to exchange information with each other. And, the backhaul latency and the throughput have a direct impact on the system capacity. In the SI of FeCoMP [1], both ideal and non-ideal backhaul between different transmission points are required to be considered. It is noteworthy that different kinds of ideal and non-ideal backhaul technologies have been summarized in Table 6.1-1 and Table 6.1-2 in TR 36.932 [6], which is provided in Table 1 and Table 2. For non-ideal backhaul links, in [3], latency values {5,50}ms are mandatory and {2,10,30}ms are optional for CoMP evaluation in Rel-12, which could be reused for FeCoMP. 
Table 1:  Non-ideal backhaul definition in [6]

	Backhaul Technology
	Latency (One way)
	Throughput

	Fiber Access 1
	10-30ms 
	10M-10Gbps

	Fiber Access 2
	5-10ms
	100-1000Mbps

	Fiber Access 3
	2-5ms
	50M-10Gbps

	DSL Access
	15-60ms
	10-100 Mbps

	Cable 
	25-35ms
	10-100 Mbps

	Wireless Backhaul
	5-35ms 
	10Mbps – 100Mbps typical, maybe up to Gbps range


Table 2:  Ideal backhaul definition in [6]
	Backhaul Technology
	Latency (One way)
	Throughput

	Fiber Access 4 
	less than 2.5 us 
	Up to 10Gbps


Proposal 4: Non-ideal backhaul latency issue values in TR 36.874 can be reused for FeCoMP evaluation, i.e., {5, 50}ms  for mandatory and {2,10,30}ms for optional.
3 Simulation methodology and assumptions 
In [2], [3] and [5], although outdoor and indoor dense scenarios with ideal and non-ideal backhaul links are considered, the evaluation methodology and assumptions are still needed to be evolved with respect to FeCoMP. In Table 3, key system simulation assumptions of dense deployment scenarios of FeCoMP are summarized. 

Table 3:  System simulation assumptions
	Parameters
	Assumptions

	
	Outdoor scenarios
	Indoor scenarios

	System bandwidth
	FDD:10+10  TDD: 20 MHz
	FDD:10+10  TDD: 20 MHz

	Carrier frequency
	2GHz
	3.5GHz

	ISD
	200m/50m
	30m (Scenarios #3 dense case in TR 36.872)

	Total BS TX power
	41dBm for ISD=200m
30dBm for ISD=50m
	24dBm

	Distance-dependent path loss
	ITU UMi channel model [referring Table A.1-1 inTR36.819]
	ITU InH [referring to Table B.1.2.1-1 in TR36.814]

	Shadowing
	ITU UMi channel model [referring Table A.1-1 inTR36.819]
	ITU InH [referring to Table A.2.1.1.5-1 in TR36.814]

	Antenna pattern
	3D as baseline and 2D as additional
	3D as baseline and 2D as additional 

	Antenna height
	10m for RRH/Hotzone Node

25m for Macro Node for ISD=200m
10m for ISD=50m
	6m

	UE Antenna height
	1.5m
	1.5m

	Fast fading channel between eNB and UE
	ITU UMi
	ITU InH

	Number of antennas
at eNB
	4/8, Cross-polarized
	4/8, Cross-polarized

	Number of antennas

at UE
	2/4
	2/4

	Number of UEs
	10 UEs per cell
	5/10 UEs per cell

	Minimum distance (2D distance)
	Cell-UE: 10m
	Cell-UE: 3m

	UE dropping
	Randomly and uniformly distributed
	Randomly and uniformly distributed

	Traffic model
	Non-full buffer/Burst,
Full-buffer
	Non-full buffer/Burst,
Full-buffer

	UE receiver
	Baseline: MMSE-IRC
	Baseline: MMSE-IRC

	UE noise
	9dB
	9dB

	UE speed
	3km/h
	3km/h

	Network synchronization
	Baseline is synchronized;

evaluations without synchronization are not precluded
	Baseline is synchronized;
evaluations without synchronization are not precluded

	Backhaul assumptions
	0 or 5ms,50ms
	0 or 5ms,50ms


4 Performance Metrics

Key performance metrics:

· Mean, 5%, 50%, 95% UPT.
5 Conclusion
In this contribution, our considerations on evaluation scenarios and assumptions are presented for FeCoMP and the following are proposed:
Proposal 1: Both outdoor and indoor dense deployment scenarios should be considered for FeCoMP evaluation. 
Proposal 2: Scenario #1 and Scenario #2 in TR 36.819 can be reused as much as possible for FeCoMP evaluation with little modifications (e.g., with ISD=200m or ISD=50m).
Proposal 3: Scenarios #3 in TR 36.872 can be reused as indoor scenarios for FeCoMP evaluation.
Proposal 4: Non-ideal backhaul latency issue values in TR 36.874 can be reused for FeCoMP evaluation, i.e., {5, 50}ms  for mandatory and {2,10,30}ms for optional.
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