3GPP TSG-RAN WG3 Meeting #87bis 
R3-150825
Santa Cruz, Spain, 20 – 24 April 2015
Title: 
  Further Consideration on Dense Small Cell Deployment
Source: 
Huawei, China Unicom, Samsung, China Telecom
Agenda item:
19
Document for:
Approval
1 Introduction
In RAN3#87, the dense deployment scenarios were discussion and it was agreed that the dense deployment scenarios as described in TR 36.872 are the reference for this study item. In this paper, the deployment scenario is further clarified.

2 Discussion

2.1  “Dense” Deployment
In RAN1#72 meeting, a way forward for small cell deployment scenarios was proposed by operators [1]. In the way forward, dense small deployment is proposed to be considered in the scenario 1, 2 and 3. And it is clearly mentioned that the number of small cells are denser than R10 eICIC, R11 FeICIC/ CoMP. Based on the way forward, the text proposal to the TR was agreed in [2]. The agreement was made in this meeting report as [3]:
	Agreements: (to be captured in scenarios section)

· Within scenarios 2b and 3, all features will at least be evaluated in the dense cases
· Note that this does not preclude evaluation being carried out equally in other cases for particular features

· It is recommended that spectral efficiency enhancements should be evaluated in sparse cases as well


And in the TR 36.872, the sparse and dense deployments are clearly defined in the Annex A.1.3 and A.1.4 respectively.
Table 1. Spare Case (See A.1.3 Scenario 2b (sparse) in TR 36.872)

	Number of clusters/buildings per macro cell geographical area
	1

	Number of small cells per cluster
	2

	Number of small cells per Macro cell
	2


From the Table 1, the sparse small cell deployment is defined as 4 small cells in a macro cell.

Table 2. Dense Case (See A.1.4 Scenario 2b (dense) in TR 36.872)

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

	Number of small cells per cluster
	4, 8

	Number of small cells per Macro cell
	[4,8]*Number of buildings per macro cell geographical area


For the Table 2, the maximum number of small cells per macro cell is 32. Considering there are three macro cells per macro site, the maximum number of small cells per macro site is 96. For the scenario 1 and scenario 2a, only dense deployments are evaluated in the sections A.1.1 and A.1.2 respectively.  The definition for scenario 3 is same as the scenario 2b.
In the SI, the extreme case should be considered for study in order that the solutions can cover all the cases.

Proposal 1: The dense scenario in which 96 small cells per macro site is considered as baseline for evaluation in the SI.
2.2 Dense small cell deployment with Macro coverage

One of typical deployments is the small cell connected to macro site directly. Assuming that the operator already has a radio network in place, a straight forward option is to connect the small cell directly to the macro site (e.g. by wireless backhaul). This deployment has been commended by NGMN [4] and SMALL CELL FORUM [5]. 
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 Fig. 1
Small Cells Connected to Macro Site

One of benefits is scalability, i.e. deploying small cell has less impact on the backhaul and core network. And the CPEX of IP Sec and backhaul can be reduced as much as possible, e.g. the SCTP connections between core network and eNBs can be reduced as shown in the Fig 2 right side. With this deployment, the Macro site can play the role as interference coordination between small cells and etc.
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Fig 2. Signalling comparison between two deployments (Left: small cell connected with high level aggregation site; Right: Small cell connected with macro site directly)
Note: CSG: Cell Site Gateway
Proposal 2: Small Cells Connected to macro site directly should be considered in the SI.
3 Conclusions
Proposal 1: The dense scenario in which 96 small cells per macro site is considered as baseline for evaluation in the SI.

Proposal 2: Small Cells Connected to macro site directly should be considered in the SI.

Based on the proposals, a text proposal to the TR 36.876 is given in the Annex.
4 Reference

[1] R1-130741. WF for SCE PHY scenarios. NTT DOCOMO, AT&T, CMCC, Deutsche Telekom, KDDI, KT Corp., Orange, Telecom Italia, Telefonica.

[2] R1-130748. Text Proposal for TR on Small Cell Enhancement Scenarios. NTT DOCOMO.

[3] R1-130861. Final Report of 3GPP TSG RAN WG1 #72 v1.0.0. MCC Support.

[4] NGMN White Paper: Small Cell Backhaul Requirements. NGMN Alliance, June 2012

[5] Backhaul Technologies for small cells: Use Cases, Requirements, and Solutions.  Small Cell Forum, February 2013.

Annex: TP for TR 36.876
4
Dense small cell scenarios
The dense deployment scenarios as described in TR 36.872 [3] are the reference for this study. Based on the TR 36.872 [3], the dense deployment scenarios are defined as the Table 4-X. 96 small cells per macro site are considered as baseline for evaluation in this study item.
Table 4-X. Dense Small Cell Deployment (See A.1.4 Scenario 2b (dense) in TR 36.872 [3])

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

	Number of small cells per cluster
	4, 8

	Number of small cells per Macro cell
	[4,8]*Number of buildings per macro cell geographical area

	Maximum Number of small cells per Macro Site
	96


One of typical deployments is the small cell connected to macro site directly as shown in the Figure 4-X. Assuming that the operator already has a radio network in place, a straight forward option is to connect the small cell directly to the macro site. 
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 Figure 4-X:
Small Cells Connected to Macro Site
One of benefits for the deployment is scalability, i.e. deploying small cell has less impact on the backhaul and core network. And the CAPEX of IP Sec and backhaul can be reduced as much as possible, e.g. the SCTP connections between core network and eNBs can be reduced as shown in right side of the Figure 4-Y.
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Figure 4-X. Signaling comparison between two deployments (Left: small cell connected with high level aggregation site; Right: Small cell connected with macro site directly)









































































































































































































































































































Note: CSG: Cell Site Gateway
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