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Liaison Communicated By: Nurit Sprecher (nurit.sprecher@nsn.com), Jaume Rius(jaume.rius.i.riu@ericsson.com)
Date: December 7, 2012
Subject: TR-221 (Technical Specifications for MPLS in Mobile Backhaul Networks) and WT-221 Amd 1

Reference: BBF2012.1291
Dear Takehiro Nakamura,
In October 2011, the BBF published the TR-221 Technical Specification for MPLS in Mobile Backhaul Networks, providing reference architectures for MPLS in Mobile Backhaul networks, and specifications for the various transport scenarios that are depicted in the reference architecture. TR-221 describes transport architectures applicable also to mobile networks defined in 3GPP Rel. 10 and specifies the equipment requirements for the control, user and management planes to provide unified and consistent end-to-end transport services for mobile backhaul. TR-221 is publically available at http://www.broadband-forum.org/technical/download/TR-221.pdf. 

Early in 2012, the BBF has started working on an amendment to TR-221 (WT-221 Amendment-1) that will address additional functions and features that were not included in the original TR-221. Among other topics that relate to the MPLS capabilities, the scope of the amendment includes HetNet (Heterogeneous Networks) as an evolution based on TR-221, and intends to address backhaul for subsequent 3GPP releases (e.g. Rel.11).
We anticipate publishing the document within Q3 2013 time. 

It is our understanding that 3GPP has begun studying the RAN level scenarios and requirements for small cell enhancement.  An outcome of such a study can provide input to the BBF’s work on Amendment-1, in particular on the usage scenarios for small cells, the architecture within which they operate, and the requirements they impose on the backhaul.

We would appreciate you informing us about the scope of your study and the timeline within which you intend to produce a specification as a result of that work. In particular we are looking for input on the definition of HetNet; the usage scenarios for small cells; the architecture within which the small cells operate and the requirements they impose on the backhaul. 
Section 4.7 of the draft amendment (which is attached to the liaison) includes text reflecting our understanding of HetNet and their backhaul. We would appreciate you reviewing the text, in particular to ensure our understanding is aligned with your understanding and provide comments. 

We are looking to collaborate with 3GPP also on this important topic, and we would like to thank you for your timely consideration of these matters and your response.
Sincerely,

Christophe Alter,
Broadband Forum Technical Committee Chair

CC:

Christophe Alter, Broadband Forum Technical Committee Chair (christophe.alter@orange.com) 

Robin Mersh, Broadband Forum CEO (rmersh@broadband-forum.org)
Gabrielle Bingham, Broadband Forum Secretariat (gbingham@broadband-forum.org)
David Sinicrope, Broadband Forum IP/MPLS & Core WG Chair (david.sinicrope@ericsson.com)

Drew Rexrode, Broadband Forum IP/MPLS & Core WG Chair (charles.a.rexrode@verizon.com)

Date of Upcoming Broadband Forum Meetings

	DATES 
	LOCATION 

	4th – 8th March, 2013
	San Antonio, Texas, USA


Note: A list of upcoming meetings can be found at http://www.broadband-forum.org/meetings/upcomingmeetingsataglance.php
Attachments:

Section 4.7 of WT-221a1 on “MPLS in Mobile Backhaul (Amendment 1)”

Attachment: Section 4.7 of WT-221 Amendment-1
4.7 HetNet (Heterogeneous Networks as an evolution based on TR-221)

Heterogeneous networks (HetNet) are about providing a seamless broadband user experience for mobile customers independent from their location (on the move, in the office or at home). HetNet implementation has to provide a seamless network evolution, adding capacity and coverage in a smooth, cost effective way. To achieve these goals the right mix of HetNet scenarios and their backhaul solutions must be provided.
Note: The combination of small and macro cells is referred as a “Heterogeneous Network”.
4.7.1 HetNet scenarios

Main motivation for using HetNets are related to recent mobile end user experience challenges are to increase overall cell site performance, cell edge data rates and indoor data rates. In order to increase capacity & coverage the following solutions – also depicted in Figure X. – can be used:

1. ”Super-macro” – advanced antennas, spectrum aggregation

2. Macro densification

3. Small cells – Micro & Pico
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Figure 2 – Increase capacity & coverage for better mobile end user experience

Figure from 2012.1156.02
4.7.2 Macro Sites in HetNet

These HetNet scenarios have different impact on the Backhaul network. Improving existing macro sites and densifying macro sites impacts required capacity and number of PoPs of the Backhaul Network, but do not affect the basic architecture of it. These two methods are used by operators when possible especially when hotspots are unknown. 

Macro sites part of the HetNet network do not require any changes of TR-221 reference architecture.

4.7.3 Small Cells in HetNet

Main motivations for deploying Small Cells (Micros or Picos) are: when Macros are not possible or when Hotspots are well known. The impact of Small Cells depends significantly on the coordination:

· No coordination
Example: uncoordinated deployment with femtos in a macro network

· Loose coordination
Example: Adaptive resource partitioning of pico RBSs in a macro network

· Tight coordination
Example: Tight Coordinated scheduling (on air interface) of uplink and downlink

Note: Femto is out-of-scope in TR-221 Amendment-1.
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Figure 3 – Coordination (No / Loose / Tight)

Figure from 2012.1156.02
Note: names are used according to 3GPP definition: Wide Area Base Stations, (popular name macro-RBS), Medium Range Base Stations, (popular name micro-RBS), Local Area Base Stations, (popular name pico-RBS) and Home Base Stations, (popular name femto RBS).

Many of the backhaul requirements for small cells are the same as those for macro sites. Small cell base station nodes use the same logical interfaces (S1 and X2 or Iub or Iuh) as a (e)NodeB, Home(e)NB, as defined in 3GPP TS 36.300 Release 11. Small Cells do not require new connectivity topologies:

· WCDMA: Hub and Spoke communication (IuB)

· LTE: Partially meshed communication (S1 and X2)

Note: IP connectivity requirements for LTE networks are described in Appendix D of TR-221.

There are 3 main TR-221 backhaul use-cases of Small Cells

1. Dedicated backhaul per small cell 

2. Dedicated backhaul for a group of small cells 

3. Extension from existing Macro base station

For the first variant CSG functionality of the Small Cell node is expected to be a non-MPLS node as it would significantly increase the number of MPLS nodes in the Backhaul Network. Scenario a, and b, of TR-221 (Figure 1.) apply.

For the second variant adding a small cell aggregation node (AgN) for backhaul may be beneficial. This AgN may be an MPLS node and can be treated as a CSG from TR-221 reference architecture perspective. All scenarios of TR-221 (Figure 1.) apply. 

Editors note: additional requirements to be discussed / identified (if any)
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Figure 4 – Small Cell aggregation node

Figure from 2012.1156.02
[R-1] If the AgN is an MPLS node it SHOULD fulfill CSG related requirements of TR‑221.
For the third variant a “local access network” is expected between the macro and the small cells. For operators with existing backhaul and radio network, a quite natural choice is to connect the small cell nodes to the macro cell site. Such a local network is out-of-scope for TR-221, therefore no new requirements are discussed here. A CSG is used on the macro site for which no additional requirements applies.
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Figure 5 – Extension from existing Macro base station

Figure from 2012.1156.02
Editors note: Connection between AgN and Macro Hub site can be both (i) leased or (ii) owned.

Note: Performance Objectives and Synchronization Requirements for small cells are out-of-scope for this document. At the time of writing this document there is work in progress in the MEF.
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