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1. Introduction
Exchanging synchronisation information between eNBs was discussed in the recent meetings [1, 2]. A decision was postponed since use cases were unclear. This paper shows use cases in which the exchanged synchronisation information can be useful.
2. Discussion
The following features are investigated as possible use cases:
Case 1: Time domain ICIC

Time domain ICIC is realised by partitioning time domain radio resources between eNBs..
In an example, the Pico eNB can allocate ABS resources to UE assuming that the Macro eNB reduces Tx power and activity on ABSs [3]. ABSs are configured in a periodic pattern from SFN = 0.  To make sure that the Pico eNB allocates resources at the right timings at which the Macro eNB configures ABSs, the timing difference between Macro and Pico eNBs has to be maintained  This means that there is no need for frame numbers to be aligned, but subframe alignment is assured by having an integer number of frames as offset..

This principle can also be applied for the case where multiple Macro eNBs share a common subset of ABS patterns to mitigate multiple Macro cell interference. To achieve the timing alignment among eNBs, the following information can be useful, if exchanged between eNBs.
· SFN initialisation time 
If the cell frame timing has changed in the eNB, effectively it means that SFN initialisation time has changed and in practice a new effective initialisation time can be provided on a need basis.
Time domain ICIC can be applied in the area and time where and when a huge traffic is emerged. Therefore, information exchange via X2 interface can help operators to apply ICIC on a traffic basis. 
The above use case can of course also be applied to all HeNB cases where the X2 interface is deployed. It should be nevertheless noticed that for HeNBs it could also be said that they typically have larger timing drifts, small coverage area (especially with reduced TX power on which RAN4 is currently working on), low load (and less interference to other cells), etc. so not in all cases interference may be a problem. This case could be studied at a later stage (it would also be dependent on whether an X2 between eNB and HeNB will allowed in the future and in which cases).
Case 2: Immediate MDT

For Immediate MDT, location information can only be included if available in the UE and a measurement report is sent within a validity time after the location information was obtained [4]. The validity time ensures that only the location information obtained approximately at the same timing when the measurement was taken is reported. The validity time value is left to UE implementation [5]. However, the validity time value depends on operator’s requirements for MDT use cases, e.g., coverage map accuracy and UE speed [6]. Hence, operators have to check if the obtained location information can be used for coverage mapping by the timing difference when the location information and measurement results were obtained. The UE can report a time stamp together with the location information [5]. RAN2 also assumes that the eNB can add its own time stamp into the reported MDT log, when the MDT log is forwarded to TCE. These time stamps can be used to check the location information validity. However, the granularity of a time stamp is implementation and synchronisation source dependent. Hence, if the eNB reports SFN together with a time stamp, MDT logs can be alaysed by finer granularity.
When the UE moves among multiple eNBs performing Immediate MDT measurements, multiple eNBs will report MDT logs for the same UE. Therefore, time information alignment among MDT logs reported from different eNBs would help operators to analyse the multiple MDT logs. Exchanging SFN initialisation time between eNBs can also be utilised for the time information alignment.
Case 3: LCS
Acquiring information like the one presented for the use cases above is also relevant in light of LCS operation, in particular for terrestrial methods like OTDOA. 
For example, knowledge of the synchronisation configuration of a neighbouring eNB may be useful for:
· distributed PRS configuration and positioning subframe configuration as well, while coordinating interference;
· distributed muting configuration/reconfiguration/activation based on the received information;
· timing compensation for timing measurements.
3. Summary and proposal
Use cases and useful synchronisation information to be exchanged between eNBs were investigated. In conclusion, the following is proposed.
Proposal:
SFN initialisation time should be exchanged between eNBs via X2 interface.
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