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• Distribution of synchronisation in next 
generation networks

• New access technologies and the needs of 
the end user applications

• Can synchronisation be supplied to 
applications at the edge of the network?

•Will this be part of the general service 
offering or will sync be supplied as a service 
to those customers who need it?

•Hybrid backhaul

•A step towards all Ethernet/IP 
transport…?



What is a next-generation 
network…?

•SDH?

•NG-
SDH?

•ATM?

•MPLS?

•Ethernet
?

•VPLS?

•L3 VPN?

•…?
•Next generation networks 
will be packet based and 
optimised through traffic 
engineering…



UTRAN 
architecture

•ATM is specified by 3GPP as the transport layer within the UTRAN

•Although ATM is specified the system design and specifications are such that the 
transport technology could change in the future (3GPP Release 5 introduces IP 
transport as an alternative to ATM)

•This is facilitated by the separation of the radio network layer and the transport 
network layer



Transport domains

•Access transport – E1 PDH circuits, point to point microwave and leased 
lines

•Metro transport – Typically SDH (STM-1), structured VC-12 or ATM VC-4

•Core transport – SDH over DWDM, ATM & MPLS

   



TDM, ATM & Ethernet in the access 
network

•TDM bearers throughout the access transport 
network today

•n x E1

•TDM aggregation – PDH/SDH mux

•ATM bearers for UMTS (R99/R4)

•n x E1 (UNI/IMA)

•TDM/ATM aggregation – ATM VC-4

•VBR-rt

•AAL-2 multiplexing

•IP bearers for UMTS (R5)

•n x E1 (mulit-link PPP)

•PPPmux

•Ethernet

•Hybrid backhaul for cost-optimised high speed data 
traffic



Typical THS synchronisation configuration

•Primary THS feed via GPS with backup from OLO STM-1 line



Typical core site synchronisation 
configuration

•Cs ref. distributed by SDH network over DWDM system



Sync distribution

•Sync distribution to remote network elements,

•Currently E1 based with 8kHz clocking from 
the incoming HBD3 line code

•Remove the E1 and then what…?

•GPS to every site as standard?

•Standardised line sync at;

•Layer 1?

•Layer 2?

•Layer 3?



3GPP TR 25.933 V5.2.0 (2002-09)
IP transport in UTRAN (R5)

•In Release 5, UTRAN(s) may 
have both ATM and IP transport 
networks. Following requirements 
with regards to ATM and IP 
transport network coexistence 
shall be met:

•The specifications shall ensure 
the co-existence of ATM and IP 
Transport options within UTRAN, 
i.e. parts of UTRAN using ATM 
and parts of UTRAN using IP 
transport.

•In Release 5, ATM and IP 
Transport Options shall rely on 
the same functional split between 
Network Elements.



Sync requirements

•What are the sync requirements at the edge?

•GSM/UMTS FDD require 5 x 10-8 radio interface stability (phase stability not too tight)

•Therefore, line sync of approx. 1.5 x 10-8 would provide a suitable reference for the oscillator

•What is the tightest requirement for the edge?

•Are parts in 10-11 required for any edge element…?



Site specific sync 
solutions
•Current line sync within the access network results in no sync 
specific network planning considerations with base station rollout 
and simple operational model

•GPS receiver for sync at every base station introduces network 
planning sync considerations with every site

•Where can the antenna go?

•Where can the receiver/SSU go?

•Are there any planning constraints?

•Will this increase site rental?

•Will this increase site capex?

•What impact on opex? 

•Is this even possible with all in-building/tunnel/underground 
installations?



Iub interface - hybrid backhaul concept 

•Due to synchronisation and QoS issues a hybrid 
backhaul solutions may be the way forward 

•E1 for CS, PS and sync – maybe pseudo-wire..?

•Ethernet for HSPA

•Best effort traffic is aligned with Ethernet 
networks of today

•Aggregation gateway may be required at RNC 
location

•How does this impact the 
transport network 
architecture?
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Summary

Sync within the access network must come 
via the line, at which layer?

The most cost-effective for the network 
operator (capex/opex)
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