3GPP TSG-RAN WG3 Meeting #87 
R3-150053
Athens, Greece, 9 - 13 February 2015
Title: 
Identified Scenarios for dense small cells deployment
Source: 
Huawei, China Telecom
Agenda item:
19.1
Document for:
Approval
1   Introduction
In this contribution, we focus on identifying the scenarios related to the increased signalling load in case of dense small cells deployment for the study item of further enhancements of small cell high layer aspects for LTE [1].
2   Discussion

Many recent forecasts project mobile data traffic to grow beyond 500 times in next 10 years [2]. Thus, the capacity of future systems needs to be increased significantly so that they can support such an order of magnitude of growth in traffic volume. The massive small cell deployment is a forecasted to overcome the upcoming network capacity challenge:


Figure 1 Massive small cell deployment forecast (Source: Huawei Simulation)

In the simulation model of TR 36.872 [3], more than 100 small cells may be deployed in each Macro eNB as shown in the Table.1.

Table 1 Simulation model of the number of small cell in TR 36.872
	Items
	Number

	Number of clusters/buildings per macro cell geographical area 
	1, 2, optional of 4 

	Number of small cells per cluster 
	4, 10 

	Number of sector per Macro eNB
	3

	Max. Number of small cells per Macro eNB
	4*10*3 = 120


Proposal 1: The study item should focus on the dense small cell deployment.

In Rel-12, there had been some studies of small cell scenarios, as envisioned in the TR 36.872 [3]. In the following sections, we focus on identifying which scenarios facing challenge of increased signalling from multiple aspects.
2.1
Co-channel deployment / Separate frequency deployment
Depending on whether the macro and small cell are deployed on same or different carrier(s), the small cell deployment can be categorized as following: 
· Co-channel deployment of the macro cell and small cells
· Separate frequency deployment of the macro cell and small cells

Considering the signalling load toward CN, it includes UE-associated signalling and non UE-associated signalling. And Non UE–associated signalling related to S1AP setup and maintenance between the eNB and the MME, primarily depending on the increase of small cell number. Meanwhile, UE-associated signalling is dynamic and scale, depending on the increase of UEs supported number. Hence, for the signalling load toward CN, both co-channel and separate frequency deployment are facing the load challenge when the small cell densely deployed.
Proposal 2: Both co-channel deployment and separate frequency deployment of the macro cell and small cells are the target study scenarios for REL-13 small cell enhancement.
2.2
Ideal backhaul / non-ideal backhaul

As discussed in Rel-12, the backhaul bottleneck is the key issue to increase the network deployment. And dual connectivity aims to improve the network capability of capacity expansion in the non-ideal backhaul deployment.

Depending on different backhaul characteristics, the small cell deployment can be classified as follows,

· Ideal backhaul, in which the backhaul latency, jitter and/or capacity is not a bottleneck.

· Non-ideal backhaul, in which backhaul latency, jitter and /or capacity is a bottleneck.

For ideal backhaul, carrier aggregation can be used, e.g. the small node can be set to be one of cells for the marco eNB. In this case, intra-eNB handover can be performed without any impact on core network. Thus, the load significantly increases in the cased of non-ideal backhaul deployment.

Proposal 3: Non-ideal backhaul should be an important scenario for Rel-13 small cell enhancement studies.
2.3
With macro coverage / without macro coverage

Depending on whether the small cell are provided with other macro cell deployment as supplementary coverage, the small cell deployment can be categorized as follows,

· The small cells are deployed in the presence of an overlaid macro network

· Macro cell coverage is not present in the area of the small cell coverage
With the reason as mentioned in section 2.1, both scenarios are facing the load challenge when the small cell densely deployed.
Proposal 4: Small cell with macro coverage as well as without macro coverage are targeted as important scenarios for Rel-13 small cell enhancement studies.

2.4
Indoor / Outdoor
Besides outdoor deployment, indoor small cell deployment becomes another important use case in real deployment. And there exists many dense deployment requirements, e.g. in shopping mall, office building. Moreover, it also faces the signalling load increasing challenge.

With the reason as mentioned in section 2.1, both scenarios are facing the load challenge when the small cell densely deployed.

Proposal 5: Both small cell indoor deployment and outdoor deployment are important scenarios for Rel-13 small cell enhancement studies.

3   Conclusions
Proposal 1: The study item should focus on the dense small cell deployment.

Proposal 21: Both co-channel deployment and separate frequency deployment of the macro cell and small cells are the target study scenarios for REL-13 small cell enhancement.

Proposal 3: Non-ideal backhaul should be an important scenario for Rel-13 small cell enhancement studies.

Proposal 4: Small cell with macro coverage as well as without macro coverage are targeted as important scenarios for Rel-13 small cell enhancement studies.

Proposal 5: Both small cell indoor deployment and outdoor deployment are important scenarios for Rel-13 small cell enhancement studies.

Proposal 6: it is proposed to capture the identified scenarios in the TP.
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X.


Dense Small Cell Deployment
Many recent forecasts project mobile data traffic to grow beyond 500 times in next 10 years. Thus, the capacity of future systems needs to be increased significantly so that they can support such an order of magnitude of growth in traffic volume. The dense small cell deployment is a forecasted to overcome the upcoming network capacity challenge. In the simulation model of TR 36.872 [x], more than 100 small cells may be deployed in each Macro eNB as shown in the Table.X-1.
Table X-1 Simulation model of the number of small cell in TR 36.872

	Items
	Number

	Number of clusters/buildings per macro cell geographical area 
	1, 2, optional of 4 

	Number of small cells per cluster 
	4, 10 

	Number of sector per Macro eNB
	3

	Max. Number of small cells per Macro eNB
	4*10*3 = 120


This clause describes the dense small cell deployment scenarios assumed in this study and the challenging issues in each scenario.

X.1
Scenario #1
Scenario #1 is the deployment scenario where macro and small cells on the same carrier frequency (intra-frequency) are connected via non-ideal backhaul. Dense small cells within macro are assumed as shown in the Table.X-1. Definition of Scenario #1 is provided below.
 a) The small cells are deployed in the presence of an overlaid macro network;

b) Co-channel deployment of the macro cell and small cells;

c) Outdoor;

d) Non-ideal backhaul between macro cell and small cell cluster.
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Figure X.1-1 Small Cell Enhancement Scenario#1

X.2
Scenario #2
Scenario #2 is the deployment scenario where macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul. Dense small cells within macro are assumed as shown in the Table.X-1. Definition of Scenario #2 is provided below.
 a) The small cells are deployed in the presence of an overlaid macro network;

b) Separate frequency deployment of the macro cell and small cells;

c) Indoor and Outdoor;

d) Non-ideal backhaul between macro cell and small cell cluster.
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Figure X.1-2 Small Cell Enhancement Scenario #2

X.3
Scenario #3
Scenario #3 is the deployment scenario where macro and small cells on same carrier frequency (intra-frequency) are connected via non-ideal backhaul and the small cells are out of coverage of the macro cell. Dense small cells within macro are assumed as shown in the Table.X-1. Definition of Scenario #3 is provided below.
 a) Macro cell coverage is not present in the area of the small cell coverage;

b) Co-channel deployment of the macro cell and small cells;

c) Indoor and Out door;

d) Non-ideal backhaul between macro cell and small cell cluster.
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Figure X.1-3 Small Cell Enhancement Scenario #3

X.4
Scenario #4
Scenario #4 is the deployment scenario where macro and small cells on different carrier frequencies (inter-frequency) are connected via non-ideal backhaul, but the small cells are out of coverage of the macro cell. Dense small cells within macro are assumed as shown in the Table.X-1. Definition of Scenario #4 is provided below.
a) Macro cell coverage is not present in the area of the small cell coverage;

b) Separate frequency deployment of the macro cell and small cells

c) Indoor and Out door

d) Non-ideal backhaul between macro cell and small cell cluster
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Figure X.1-4 Small Cell Enhancement Scenario #4
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