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Dear Messrs Nakamura, Grant, Tang and Van Bussel,

The MEF thanks 3GPP RAN for forwarding us your TR 36.932 v12.0.0.  We reviewed your section on target scenarios and were most interested in the example delay performance values of your characterization of ideal and non-ideal backhaul networks.

We would like to make several observations about the delays presented.  First it is not clear over what distance these delays are for the noted technologies.   Further, it is not clear what the actual LTE end-to-end delay requirements would be.  
MEF has completed work on MBH Class of Service (CoS) in MEF 22.1 allowing 2, 3 or 4 classes each of which are included in multiple Performance Tiers that contain per CoS objectives for delay and other performance metrics. We believe that more granular performance requirements per CoS (e.g., traffic class or QCI) would be very useful for performance requirement characterization.  Further, we are working to group the performance requirements of various LTE-A features for small cells (some of which require tight radio coordination between cells) to allow their mapping into these CoS and existing or new Performance Tiers. Additionally, we have been working through a number of use cases and believe that these will have varying performance requirements.  Therefore, including different use cases would help you characterize the performance for small cell backhaul.  We would appreciate your consideration of including these concepts in your work.  

To help your understanding of the completed and ongoing MEF work, we will briefly explain theses aspects.
Class of Service
MEF 23.1 defines 3 Class of Service Labels (or levels) separated into Performance Tiers.  The set of objectives for each CoS in the Performance Tiers were derived based on network scope including distance. Distance was used to derive a minimum propagation delay as part of the derivation of objectives for each PT:
· PT1 (Metro) – derived based on <250 km

SHOULD for MBH

· PT2 (Regional) - derived based on <1200 km
MAY for MBH

· PT3 (Continental) - derived based on <7000 km
MAY for MBH

· PT4 (Global/Intercontinental) – derived based on <27500 km 

Additionally, MEF 22.1 indicates that in cases where performance requirements are not sufficient in the H CoS, synchronization should be carried in its own H+ CoS to make the synchronization traffic less susceptible to jitter. H+ objectives and other aspects of synchronization requirements and metrics are under study at MEF.
The following table reproduces the most stringent CoS defined in MEF 22.1 for MBH
	Performance

Attributes
	CoS Label H
	CoS Label M
	CoS Label L
	Applicability

	Frame Delay (ms)
	10
	20
	37
	At least one of either FD or MFD required 

aka delay

	Mean FD (ms)
	7
	13
	28
	

	Inter-Frame Delay Variation (ms)
	3
	8 or N/S 
	N/S
	At least one of either FDR or IFDV required 

aka jitter

	Frame Delay 
Range (ms)
	5
	10 or N/S 
	N/S
	

	Frame Loss Ratio (percent) 
	.01%
	.01%
	.1%
	


Table 1:MEF 23.1 Performance Tier 1 (Metro) CoS Performance Objectives
Work in Progress – Small Cell Backhaul
The base use case of small cell backhaul over a Carrier Ethernet Network (CEN) is very similar to macro base station backhaul as already defined in MEF 22.1.  However, there are some cases where changes in backhaul would provide benefit.  The current work is to add details for such cases to MEF 22.2 including an introduction to small cells, a new small cell use-case set and  a new Performance Tier set of objectives for certain small cell use cases.

Radio coordination is a concept that is important with respect to heterogeneous networks of macro and small cells.  
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Figure 1: Radio Coordination 

For purposes of MEF 22.2, it is helpful to group the various possible levels of coordination required by certain LTE-A features into groups with similar requirements.  This grouping will allow a common treatment for backhaul performance.  The three groups under discussion are shown in Figure 1:  no coordination, loose coordination and tight coordination.  They all assume that there are at least two cells (macro and small cell).    The impact of Small Cells depends significantly on the coordination.

· No coordination – uncoordinated deployment such as with femtos in a macro network
· Note:  femtos are out of scope for MEF 22

· Loose coordination – coordinated deployment of pico RBSs in a macro network
· E.g. range expansion, adaptive resource partitioning, ICIC

· Tight coordination -  coordinated scheduling (on air interface) of uplink and downlink
· E.g., COMP feature including UL/DL scheduling and link adaptation

In many cases, radio characteristics can be adapted to transport. It is recognized that in some cases small cell backhaul will be opportunistic and utilize existing Internet access as backhaul in a manner similar to femto cells. The proposal under discussion is to add this as an additional use case.  There is also a proposal for a more stringent CoS Performance Tier for the backhaul (i.e., EVC) between the macro and pico sites that will exist in some cases.

Work in Progress – Time/Phase Synchronization
MEF review of evolving 3GPP requirements suggests that LTE-A Release 10 features will likely require time/phase synchronization within an accuracy of +/- 1.5us to +/- 5us to support tight radio coordination.  
ITU-T SG15 is progressing on the definition of a Telecom Profile of PTP that MEF intends to leverage to allow packet based synchronization over the backhaul.  The evolving Telecom Profile for time/phase will describe the use of on-path boundary clocks (in progress work) and transparent clocks (later work) with full on-path (in-progress work) and partial on-path (later work) support. MEF recognizes that in some cases sources of primary synch other than packet based, such as GPS or GNSS, will be used. 
For frequency synchronization, the MEF describes how the PRC may be owned by either the mobile operator (at the RAN NC) or the service provider (somewhere in the CEN).  An expanded set of use cases is expected for time/phase.  
An example of the use cases is shown in figure 2.  This is using BC and full on path support with the PRTC located in the service providers network (the CEN).
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Figure 2:  Use case example – PTP with Full BC support

This use case shows a unique PRTC providing frequency and time/phase references.

There are numerous possible use cases, but one variation worth mentioning is to have only a single BC at the CEN edge resulting in partial on path support.  

Background

As we indicated previously, all MEF approved technical specifications (including MEF 22.1) are publicly available at no cost on the web: 

http://metroethernetforum.org/page_loader.php?p_id=29
Along with each technical specification, an overview presentation is also available.
In addition, MEF has progressed work on the MBH Phase 3 IA Project that will extend MEF 22.1.  The notable content of this phase includes:
1. Backhaul across multiple service providers (multi-CEN)
2. Time/Phase Synchronization  
3. Backhaul for Small Cells
4. Performance and CoS guidance
The work on MEF MBH Phase 3 is projected to progress to letter ballot towards the end of 2014.   MEF has not yet agreed to a draft for Phase 3 though we expect to do so at our July meeting and will forward this to you at that time.   

Cooperation
As we indicated previously, the MEF would be most interested in working with 3GPP to ensure the complimentary nature of our specifications.  Specifically, we are most interested in understanding the requirements (e.g., including bandwidth, latency and synchronization) placed on mobile backhaul in support of LTE-A (Release 10 and beyond) generally and specifically for small cells.  We would be very interested in sharing our use cases in more detail.
We would propose 3GPP RAN join MEF MBH on a joint conference call such that we can further discuss our synergies.  Alternatively, we would welcome you to join us at one of our upcoming meetings.
The MEF meets next:

· April 15-18, 2013 – Frankfurt, Germany

· July 22-25, 2013 – Montreal, Canada

_______________________
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