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1 Introduction 

It has been agreed, see ‎[1], to use logical synchronisation port for phase- and time-synchronisation. However, the exact input to the logical synchronisation port and the calculation of SFN has not been specified. A further specification of how to reference the input could easy the deployment of multi-vendor networks and TDD co-existence. Those issues are discussed and solutions are proposed in this contribution.
2 Problem description and proposed solution
2.1 Accuracy of timing input

The requirements on the relative phase difference are dependent on eNB type, e.g. TDD-unicast or FDD/TDD-multicast, and deployment scenarios, e.g. synchronised/unsynchronised TDD-unicast etc. It is hereby assumed that that the maximum relative phase difference of applicable eNB types and deployment scenarios, i.e. synchronised TDD-unicast and FDD/TDD-multicast with MBSFN area spanning over multiple eNBs, will be specified in RAN4 specification corresponding to 25.133 and 25.123. Further, the phase difference of the eNB is defined by the accuracy of the input, periodicity of the input and the characteristics of the clock/oscillator in the eNB. Therefore it is considered sufficient to specify the requirements on maximum relative phase difference only for the eNB and leave the requirements on the logical synchronisation port as implementation/deployment aspects.

2.2 Type of timing input and phase alignment
The logical synchronisation port of eNB in synchronised TDD-unicast area or FDD/TDD-multicast MBSFN area shall provide continuous time without leap seconds in order to assure interruption less operation. Further, the timing reference shall be traceable to a common reference for all eNBs in the synchronised TDD-unicast area and the FDD/TDD-multicast MBSFN area.
In order to assure phase alignment, common SFN initialisation time
 must be used for all 

a) TDD-unicast eNBs in the synchronised area;
b) FDD/TDD-multicast eNBs in the MBSFN area.

Although standardisation of SFN initialisation time might be beneficial for network segments that are at the boarders of the licensed operating areas, there is no strict need to standardise the SFN initialisation time (similar to TDD mode in UTRAN, see ‎[3]). Benefits from standardised SFN initialisation time can only be reaped if the base time scale is also standardised, e.g. GPS-time. It is hereby assumed that the alignment of base time scales and SFN initialisation times could be based on bilateral agreements between the operators if necessary. 
2.3 SFN calculation

SFN can be derived from the time provided at the logical synchronisation port according to the following formula:
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where

	Time
	time adjusted by the common SFN initialisation time, in units of 10ms to match the length of radio frame according to ‎[4] and with accuracy according to ‎[2];

	period(SFN)
	SFN period, tentatively defined SFN period according to ‎[1] is 1024.


3 Conclusion and proposal
Considering the discussion in chapter ‎2, it is proposed to define the logical synchronisation port for phase- and time-synchronisation as follows:
Logical synchronisation port for phase- and time-synchronisation shall provide
a) accuracy that allows to meet the eNB requirements on maximum relative phase difference for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN area 
b) continuous time without leap seconds traceable to common time reference for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN area;
Furthermore common SFN initialisation time shall be provided for all eNBs in synchronised TDD-unicast area and FDD/TDD-multicast MBSFN area.

Based on this information, the eNB may derive the SFN according to the following formula
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where
	Time
	time adjusted by the common SFN initialisation time, in units of 10ms to match the length of radio frame and accuracy accordingly 

	period(SFN)
	SFN period.
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� SFN (System Frame Number) initialisation time is defined as time when SFN = 0.
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