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1   Introduction
At the RAN3#82 meeting in San Francisco, three possible solutions for switch-on enhancement in the overlaid scenario were included in the TR [1]. One of these solutions is the probing solution (a.k.a. “UE measurements solution”) which is captured in the TR as follows:

Solution 1: UE detection of DL signalling from the hotspot cell

The solution is based on UE detection of DL signals transmitted from the hotspot cell. The coverage eNB identifies the appropriate hotspot cells based on the UE measurements. 

The coverage eNB requests dormant hotspot cells to transmit at least downlink reference signals in order to allow UEs to perform measurements which may help to determine which hotspot cells are able to serve UEs currently served by the coverage cell. It is assumed that existing UE measurements are suitable for that purpose. The hotspot cell autonomously decides to transition to dormant mode after a while or may decide to operate in active mode if the coverage cell offloads UEs to that particular hotspot cell.
The following issue has been identified:

How to mitigate intra-frequency interference caused by the hotspot cell?
The above solution is equivalent to the probing solution for the inter-RAT scenario in 3GPP Release 11, for which a “minimum activation time” was standardized. For the case where the hotspot cell operates at the same frequency as the macro, there may be increased interference which needs to be investigated further. This issue does not exist if different frequencies are used. The benefits and details of the solution have already been shown in [2]-[5].
2   Mitigation of intra-frequency interference
2.1   Problem
During the probing period, the hotspot cell transmits at least downlink synchronisation (PSS/SSS), PBCH, and cell reference signals (CRS) so that UEs can perform RRM  (e.g. RSRP, RSRQ) measurements and report them back to the coverage cell. On the downlink, these reference signals from the hotspot cell might interfere with the coverage cell, and consequently active UEs, connected to the coverage cell, might suffer from degraded quality and, in the worst case, dropped calls. 
2.2   Solution
For the case where there is time (tight) synchronization, the probing scenario is equivalent to the scenario where there is a non-member UE within the coverage area of a CSG cell, for which the time domain ICIC solution is used to mitigate the effect of interference, as shown in Figure 1 (see Appendix K of [6]). 

Interference is mitigated as the probing cell effectively utilises Almost Blank Subframes over the whole bandwidth (i.e. it only transmits PSS/SSS, PBCH, and CRS and does not transmit traffic channels)  to protect the corresponding macro cell’s subframes from the interference. UEs connected to the coverage cell will not suffer from interference from the probing hotspot cell because some time shifting occurs in the received PSS/SSS and CRS of the coverage and probing hotspot cells. 
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Figure 1: Time domain ICIC: CSG scenario
To mitigate any possible interference to UEs caused by the PSS/SSS and CRS transmitted by the probing cell, the following measures also exist:
1. The probing cell transmits PSS/SSS and CRS within a minimum bandwidth (i.e. only the central 6 PRBs) during the probing period. If the probing cell is selected for activation then CRS are transmitted over the whole system bandwidth supported by that particular cell.
2. UEs capable of CRS interference cancellation.

If there is no tight time synchronization between the coverage cell and the probing cell, then time domain ICIC is still effectively used as the probing cell effectively utilises only ‘Almost Blank Subframes’ for its transmissions. The majority of the UEs that experience strong reference symbols (PSS/SSS and CRS)  from the probing hotspot cell will not be affected as that particular hotspot cell will be actually activated (e.g. by sending HO request command from Macro/Coverage BS via X2 to the selected probing cell) and handover will take place. The only ‘victim’ UEs will be those that are close to a probing cell and that particular probing cell will not be selected for activation (i.e. consequently no HO is possible). 
3   Conclusion
In this contribution, we have shown that for the case where the coverage cell and probing hotspot cell share the same frequency, it is possible to mitigate interference without the need for additional standardisation and there will be no significant degradation in quality.
4   Text proposal
Interference is mitigated as the probing cell effectively utilises Almost Blank Subframes over the whole bandwidth (i.e. it only transmits PSS/SSS, PBCH, and CRS and does not transmit traffic channels)  to protect the corresponding coverage cell’s subframes from the interference. UEs connected to the coverage cell will not suffer from interference from the probing hotspot cell because some time shifting occurs in the received PSS/SSS and CRS of the coverage and probing cells. 
To mitigate any possible interference to UEs caused by the PSS/SSS and CRS transmitted by the probing cell, the following measures also exist:
1. The probing cell transmits PSS/SSS and CRS within a minimum bandwidth (i.e. only the central 6 PRBs) during the probing period. If the probing cell is selected for activation then CRS are transmitted over the whole system bandwidth supported by that particular cell.
2.
UEs capable of CRS interference cancellation.
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