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Introduction
In RAN46 plenary meeting, a new Work Item with title of “1.28Mcps TDD Home NodeB RF requirement” was accepted. The objective of the work item is as follows:

· To update the RF requirement specification TS 25.105 as suggested by TR 25.866.

· Guidance to mitigate interference and interference test are need clarification.
For RAN WG4:

· Facilitate the key RF requirements for 1.28Mcps TDD Home Node B transmitter and receiver characteristics

· Give some interference mitigate guidance for Home Node B deployment
This proposal gives an interference mitigation method that the Home NodeB synchronizes with macro station or other neighboring Home NodeB.
Discussion
Home Node B may not be deployed at the best location in customer’s home, so the deployment scenario of Home Node B networks may be very complex. When the macro UE is near to the Home NodeB UE, if the frame boundary of macro station and Home NodeB is not in alignment, i.e. if the beginning time of Home NodeB frame boundary lags that of the macro station exceeding a transporting delay, the uplink signal of Home NodeB UE will interfere with the downlink receiving of macro UE. Furthermore, the handover between Home Node B and Macro Node B must be supported by Home Node B, so Home Node B should synchronize with Marco Node B.
The focus of TDD Home Node B air interface synchronization is how to select the timing benchmark of TDD Home Node B. Once the timing benchmark is selected, all TDD Home Node B in one location should automatically adjust their timing to this benchmark.
1.1 Initial synchronization
Home Node B should detect Macro Node B’s DwPCH, and define its timing benchmark according to Macro Node B’s DwPCH. Considering the complex deployment scenario of Home Node B networks, we advise Macro Node BS and Home Node B be deployed on different frequency band.

If Home Node B can detect multi Macro Node Bs’ signal, it should select the best suitable macro cell from all candidate Macro Node Bs. 
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Figure 1 TD AP Timing according to Macro Node B’s DwPCH
Figure 1 gives three candidate TDD Home Node B air interface timing adjust methods:

· Reference 1: The frame boundary of Home Node B precedes anchored macro one with oneτadv , which is given by macro Node B via a uplink synchronisation procedure; 
· Reference 2: The frame boundary of Home Node B is exactly aligned with anchored macro one via uplink synchronisation procedure;
· Reference 3: Home Node B sets its frame boundary at the time point when it detects a downlink synchronisation peak, which in principle lagτadv behind anchored macro one.

If reference 1 or 2 is selected, Home Node B shall behave as a regular TD-SCDMA UE and perform a ‘fake’ random access in its synchronisation.

If Home Node B can not detect Macro Node Bs’ DwPCH, according to its SON characters, Home Node B should select one empty frequency that not occupied by its neighbour Home Node Bs. 
· When Home Node B is power on, it should search the best suitable Home Node B from Home Node B available frequency list, and get its timing advance.
· Apply any type of Home Node B timing reference as shown in figure 1.
1.2 Periodic synchronization
Due to cost concern, Home NodeBs’ oscillators with loose timing accuracy and stability requirement were preferred. Therefore TDD Home Node B needs to periodically perform a synchronisation corroboration to amend low stability problem to enable working frequency and timing accuracy. 

On top of those detection rules elaborated above, Home NodeB will establish synchronization with the macro station at regular intervals. In the technical specification of 25.866, the description of frequency accuracy for Home NodeB is as follows:

Taking the conformance of frequency accuracy in the radio interface with the maximum mobility into account, the Home NodeB modulated carrier frequency can be relaxed to 0.25 PPM.
So the interval of periodical synchronization will become shorter. If the Home NodeB synchronizes with macro station so frequently, the Home NodeB needs to read the downlink signal often from macro station, it will affect the communication between the Home NodeB and UE in the coverage. So we propose the UE which works in the Home NodeB cell to measure the SFN-SFN observed time difference, and UE will report the measure result to Home NodeB, if the value of SFN-SFN observed time difference is bigger than predefined threshold, the Home NodeB will change the timing using this value.
SFN-SFN observed time difference is one of UE measurement abilities. It is the time difference of the reception times of frames from two cells (serving and target) measured in the UE and expressed in chips. It is distinguished by two types. Type 2 applies if the serving and the target cell have the same frame timing.
If there is any UE in the coverage of Home NodeB, a measure of SFN-SFN observed time difference will be configured by Home NodeB for this UE. UE performs the measurement periodically, and report it by event triggered or periodically. If the reporting is event triggered, the condition of reporting is the measurement value expires the predefined threshold. If the Home NodeB receives this measure report, the Home NodeB will change the timing of itself by this value. If the UE reports the measurement periodically, the Home NodeB will compare the measurement value to one predefined threshold, if the value is bigger than threshold, the Home NodeB will align it’s timing using this reference.
If there is no UE in the Home NodeB cell, the Home NodeB will use the method depicted in section 2.1 to synchronize with macro station periodically. 
Conclusion

The synchronization of Home NodeB and macro station will mitigate the interference from Home NodeB UE to macro UE.
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