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9
Synchronization

9.1
eNB Synchronization

The eNB shall support a logical synchronization port for phase-, time- and/or frequency synchronization.
Logical synchronization port for phase- and time-synchronization shall provide

1)
accuracy that allows to meet the eNB requirements on maximum relative phase difference for all eNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization area;

2)
continuous time without leap seconds traceable to common time reference for all eNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization area;

A logical synchronization port for phase- and time-synchronization may also be provided for e.g., all eNBs in FDD time domain inter-cell interference coordination synchronization area.

Furthermore common SFN initialization time shall be provided for all eNBs in synchronized TDD-unicast area and FDD/TDD-multicast MBSFN synchronization 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 initialization time, in units of 10 ms to match the length of radio frame and accuracy accordingly;

period(SFN)
SFN period.

NOTE:
When eNB is connected via TDM interfaces, these could be used to synchronize frequency the eNB. 
The characteristics of these interfaces are described in 3GPP TS 25.411 [23].
In case eNB is connected via TDM interface, it may be used to synchronize frequency the eNB. The characteristics of the clock in the eNB shall be designed taking into account that the jitter and wander performance requirements on the interface are in accordance with network limits for output wander at traffic interfaces of either ITU-T Rec. G.823 [7], ITU-T Rec. G.824 [8] or network limits for the maximum output jitter and wander at any hierarchical interface of 
ITU-T Rec. G.825 [9], whichever is applicable.
In case eNB is connected via Ethernet interface and the network supports Synchronous Ethernet, the eNB may use this interface to get frequency synchronization. In this case the design of the eNB clock should be done considering the jitter and wander performance requirements on the interface are as specified for output jitter and wander at EEC interfaces of ITU-T Rec. G.8261/Y.1361 [10], defined in clause 9.2.1. Further considerations on Synchronous Ethernet recommendations and architectural aspects are defined in clause 12.2.1 and Annex A of ITU-T Rec. G.8261/Y.1361 [10].

A configurable LTE TDD-offset of start frame shall be supported by all eNBs in synchronized TDD-unicast areas and/or TDD-multicast MBSFN synchronization areas in order to achieve interoperability in coexistence scenarios. 

The logical synchronization port of the HeNB for the time/phase synchronization may be connected to the surrounding E-UTRAN cells. However, different surrounding E-UTRAN cells may have different SFN initialization times and phase drift.

9.x
eNB and MME Synchronization
When paging in extended Idle mode DRX, Hyper SFN synchronization requirements are specified in TS 23.682 [xx].
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