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Abstract of the contribution: This contribution propose the coordinated power saving control between antenna sites and network links as a key issue to TR21.866.
Introduction
Recent studies have shown that the power consumption in the network links that connect the different RAN sites are not negligible, and thus should be taken into account in maximising energy efficiency in parallel with the necessary power consumption optimisation in RAN. In addition, broadband fixed access have and will continue to become integral access technologies in existing  and future mobile networks. Therefore, it is necessary to include the fixed access networks in the overall 3GPP system optimisation for energy efficiency.

This contribution introduces the coordinated RAN energy saving with those energy saving on the network links between the RAN and the Central office as a key issue to Section 5.x in TR21.866.
Proposal:
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3.2
Abbreviations

CBU
Cellular backhaul unit

FSAN
Full Service Access Network

FTTB
Fiber to the Building

FTTH
Fiber to the Home

FTTO
Fiber to the Office

MDU
Multi-Dwelling Unit (pure residential)

MTU
Multi-Tenant Unit

OLT
Optical Line Terminal (CO side)

ONU
Optical Network Unit (User side)

PON
Passive Optical Network

RAN
Radio Access Network

SBU
Single Business Unit

SFU
Single Family Unit
5.x
Key Issue x - Coordinated Energy Saving between RAN resources and Network Links
5.x.1
Descriptions 

The elements developed hereafter are based on developments initiated in the FSAN work group (https://www.fsan.org/)  translated into ITU-T recommendation series describing PON systems and some Point to point ones described in G.984, G.987, G.9807 & G.989 respectively G-PON, XG-PON, XGS-PON & NG-PON2 featuring link rates combinations of respectively 2.4/1.2 Gbit/s, 10/2.5Gbit/s, 10/10Gbit/s & n*10/10Gbit/s (where n is the number of optical wavelength channels running in parallel featuring either PON or point to point logical connectivity).
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Figure 1 Diversity of architecture and use cases targeted with ITU-T optical recommendations

Given the line rates covered, it is believed that under conditions to be further investigated, some degree of convergence of optical links across applications can make sense, to enable through commonalities some savings on fiber infrastructure design, optical devices and possibly system elements. 

In Figure 1 above, the ONU (optical network unit) named CBU (Cellular Backhaul Unit) should be taken as a generic name for any wireless dedicated connectivity providing device that will come with specific adaptation.  It could come as a stand-alone device or a pluggable unit in the remote radio unit depending on the requirements and the protocol complexity.

The key tasks to be studied include;

· the scenario where the power saving control in RAN is coordinated with the control of the optical fibre links that connect the RAN cites with the Central Control offices. 

· The potential issues and prospects of maximizing energy saving for the transport network links (backhaul/mid-haul/front-haul links) in RAN and the fixed broadband access networks.
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