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1 Introduction
In last RAN#46 meeting, it was decided that RAN2 will not define solution for TDD HeNB synchronization. The issue is left for RAN4 and RAN3. RAN3 need to consider the possibility to add the backhaul signaling required for TDD eNB synchronization. 
This contribution analyzed the solution to support time and frequency synchronization using network listening.

2 Discussion
2.1 Requirement for supporting TDD sync using network listening
There are three synchronization schemes for TDD HeNB synchronization, including GNSS/GPS, IEEE 1588 and network listening. The GNSS/GPS is not always available for indoor scenario. IEEE1588 require good backhaul condition which can not be assured. Therefore, RAN4 agreed that “Synchronization using network listening” is a basic requirement for TDD HeNB.
According to RAN4 agreement, for supporting the network listening mechanism, the HeNB utilize a synchronization signal from another synchronized eNB or HeNB to derive its timing. A synchronizing HeNB should acquire synchronization from a source with the lowest stratum. The eNBs with synchronization (e.g. from a GNSS/GPS source) are defined as stratum 0. The HeNBs acquiring synchronization from GNSS/GPS source have stratum 1 and so on. The synchronization stratum of a particular (H)eNB is defined as the smallest number of hops between the (H)eNB and the GPS source. 
The HeNB will synchronize to sync eNB or HeNB with lowest stratum and higher strength. 
For supporting this TDD HeNB synchronization mechanism with network listening, the HeNB has to know its neighbors stratum number and synchronization status. RAN4 has assumed to use air interface to transmit these kind of information. So the HeNB can acquire the information automatically by network listening. While the solution over the radio interface is removed from the table, that is why it is not longer listed in the outgoing LS and RAN2 is only in copy. Without the stratum number and synchronization status information, the network listening synchronization mechanism does not work. TDD HeNB synchronization mechanism has been discussed several meetings. It seems not possible to change this basic requirement. 
2.2 Backhaul signaling solution to support TDD sync using network listening
The TDD HeNBs with network listening can synchronize to macro/HeNB with backhaul signaling support. Here are one example scenario:

· The HeNB powers on.

· The HeNB will first search its neighbors with network listening function. For example, the HeNB can get higher signal from cell1, cell 2 and cell 3. The HeNB can get the eNB ID and TAI of the each cell.
· The HeNB query the three cells stratum number and synchronization status by S1AP signaling.
· The HeNB synchronize to the neighbors with lower stratum and higher signal.

Once the the neighbour condition is changed e.g. switch off/on of neighbour HeNBs, the HeNB can request the new neighbour information by network signalling. 
Considering clock drifting, the HeNB need to search the synchronization signal periodically. Only if the neighbour condition is not changed, the HeNB can search the same sync cell. Since the sync cells will keep synchronize status continuously as well. The asynchronous status is just transient. 
Therefore, if the HeNB can get its neighbours stratum number and synchronization status by network signaling, the HeNB with network listening can synchronise to the sync eNB/HeNB.  
eNB Configuration Transfer/MME Configuration Transfer procedure has been defined to transfer SON information between eNB/HeNB. The same procedure can be extending to transmit synchronization information. 

3 Conclusion and proposal
This contribution discussed the feasibility to define backhaul signaling to support TDD HeNB synchronization. We propose to extend eNB Configuration Transfer/MME Configuration Transfer procedure to transmit the synchronization information and agree the CR in [4].
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