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Discussion
1 Introduction
At RAN3 meeting #89, initial text proposal was agreed with a list of features that require some level of phase synchronisation. At this meeting, solutions are to be proposed. However, those new solutions are to overcome issues related to the existing synchronisation methods, while providing comparable accuracy. Therefore, it is important to list those existing methods. 
In this paper we propose to add an informative annex in the TR that will summarise methods used so far with their capabilities and shortcomings.
2 Discussion

Existing methods enable two aspects: frequency synchronisation and phase synchronisation. The former enables maintaining the same clock frequency among network nodes, while the latter synchronisation of timestamps (e.g. frame start events). In order to maintain the network synchronisation at acceptable level, the clocks at each network node must be periodically synchronised with phase synch (or their synchronisation checked) and the period must be set accordingly to the frequency accuracy. 
There is a number of methods that can provide the frequency synchronisation, some of which are able to offer also phase synchronisation. The table below lists the most popular ones (the numerical information is for comparison only – in many cases actual accuracy depends on particular deployment of the method and momentary conditions). 
3 Text proposal
It is proposed to add following text in the TR 36.898 [1]:

	First change


Annex X (informative):
Existing solutions
Table X.1 lists solutions that have been used so far to enable synchronisation in the E-UTRAN network.
Table X.1: Existing solutions
	Sync Method 
	Freq Sync 
	Phase Sync 
	Comment 

	PDH 
	±0.05 ppm
	—
	

	SDH / Synchronous Ethernet (SyncE) 
	±0.05 ppm
	—
	SyncE must be supported on all nodes in the sync chain. 

	IEEE1588 PTP for freq only sync 
	±0.05 ppm
	—
	It does not require on-path support between Master and Slave. Performance depends on load of network. 

	IEEE1588 PTP for freq/phase sync 
	±0.05 ppm
	~250ns
	Depending on required accuracy, partial or full on path support are required. Performance depends on load of network. 

	Sattelite time reference (e.g. GPS)
	< ±0.01 ppm
	10ns
	Receiver antenna and cabling installation can be expensive in indoor installations.

	NTP (Network Timing Protocol) 
	> ±0.1 ppm
	—
	

	RIBS Radio Interface Based Synchronization (3GPP R12) 
	±0.1 ppm
	2.5(s
	LTE-FDD: Requires a second receiver to listen to sync source downlink 


	Remaining text not changed


4 Summary
In this paper we have proposed to add a list of existing methods as an informative annex to the TR 36.898.
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