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Introduction
In RAN 1#76bis, the following agreements are achieved for radio-interface based synchronization [1]:
· Specify listening RS(s) including RS pattern, and subframe periodicity, and offset, for both FDD and TDD
· Other specification impacts are FFS
· Network listening between the cells of different operators operating in the same TDD band is beneficial in some scenarios and should not be precluded
· Whether standard impact is needed is FFS
· PRS and/or CRS is used as the listening RS for RIBS
· FFS: Down-select of listening RS
· Subframe-level muting is supported for RIBS
· FFS: In RAN1, UE impact of detailed subframe-level muting

In this contribution we will give some considerations on radio-interface based synchronization.  
Considerations on radio-interface based synchronization
According to the discussion in [2], radio-interface based synchronization should at least 3 steps: coarse synchronization, selection of synchronization source and fine synchronization. Coarse synchronization can be achieved by PSS/SSS. Selection of synchronization source can be relied on OAM configuration. Fine synchronization needs a detail design of new listening RS.
Based on current agreements, new listening RS should support inter-operator synchronization, subframe level muting and multiple stratum level beyond 3 hops. We need do a down selection of PRS and/or CRS. For the design of listening RS, performance should be the major factor to be considered. As shown in [2], PRS and CRS provide the best performance. Besides, PRS and CRS are benefit for inter operator synchronization, because comparing with CRS or PRS, PRS and CRS together is easier to be identified.
Proposal 1: PRS + CRS are used for listening RS.
The muting scheme of listening RS is bundled with the max stratum level. In real network deployment, the required stratum level is different for different scenarios. If we limit the max stratum to a fixed value, such as 6/7/8, it means listening RS will be transmitted in a fixed mode regardless the real deployment requirement. A better solution is to leave the max stratum level as a parameter that can be configured by OAM. Then, for different max stratum level, the muting scheme can be different. By this way, the muting place can be reserved for different max stratum level and better performance can be expected.
Proposal 2: Max stratum level should be configurable by OAM.
For inter operator synchronization, due to the limitation of backhaul, blind detection should be used to make radio-interface based synchronization. If we want to use different muting scheme for different max stratum level, muting scheme for different max stratum level should be specified to minimize the blind detection work load.
Proposal 3: muting schemes for different max stratum level should be specified.
Another important problem for RIBS is selection of synchronization source. If PRS+CRS are specified as listening RS, once a small cell is in non-synchronized state, no listening RS should be transmitted. Then, other small cells can easily identify its state. Otherwise, if PRS or CRS is specified as listening RS, other scheme, like predefined PCI group[2], should be considered to identify a small cell’ state.
Proposal 4: if PRS+CRS are used for listening RS, a non-synchronized small cell should not transmit listening RS.

Conclusion
In this contribution, we provide our proposals on RIBS. They are:
Proposal 1: PRS + CRS are used for listening RS.
Proposal 2: Max stratum level should be configurable by OAM.
Proposal 3: muting schemes for different max stratum level should be specified.
Proposal 4: if PRS+CRS are used for listening RS, a non-synchronized small cell should not transmit listening RS.
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