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1. Introduction
In RAN1#76bis and RAN1#77 meeting, some agreements were achieved and the LS [1] and [2] on the RIBS were sent to RAN3.
This contribution analyzes the listening RS information and RAN3 signalling impact to support the RIBS solution.
2. Discussion 

2.1. Information for listening RS

According to the RAN1 LS [1] and [2], the listening RS information includes the RS pattern, subframe periodicity, offset and stratum level.

(1) RS pattern
Two types of RS pattern are defined:

· CRS only : the number of CRS ports can be1 or 2

· CRS and PRS : the number of CRS ports can be1 or 2

(2) Subframe periodicity
The periodicity could choose all or a subset from [1280ms, 2560ms, 5120ms, 10240ms].

(3) Listening RS Offset

For Listening RS Offset, different stratum levels may be configured with different listening RS offsets. Considering stratum level is 4, the RS offset value could be evenly distributed within the subframe periodicity, e.g. [1, NLSP/4 + 1, 2*NLSP/4 + 1, 3*NLSP/4 + 1].
(4) Stratum level
The max number of hops is kept at 3, therefore the value range for stratum level is 0 to 3.
The RS pattern and subframe periodicity information are more like static or semi-static information which is always the same in a certain area, therefore these two parameters could be pre-configured in the eNB by the OAM.

For the listening RS Offset, since this parameters is related with the stratum levels, the OAM could pre- configure the mapping relationship between the listening RS offset and the stratum level, then the eNB could know the listening RS offset according to the stratum level. 
For the stratum level information, the target cell will decide its stratum level based on the stratum level information of source cell, the eNB could obtain the neighbouring cell’s stratum level over the S1/X2 interface like TDD HeNB synchronization mechanism. 

Proposal 1: The listening RS information including the RS pattern, periodicity and offset could be configured by the OAM.
2.2. RIBS procedure
The whole RIBS procedure includes the source cell selection procedure and RIBS muting procedure. During source cell selection procedure, the target cell will acquire the listening RS information, then the target cell will select an appropriate source cell, e.g. the cell with the lowest stratum level if multiple source cells are detected. 
In order to improve the hearability, the eNB can perform subframe-level muting to avoid interfering other cells’ listening RS reception. How the muting is executed will be implementation dependant, e.g. the eNB could mute its transmission on all subframes used for RIBS-RS based on the neighbouring cell’s listening RS information, it could also select the muting place in one or multiple stratum levels based on some local information e.g. RSRQ measurement, in which case the overhead caused by subframe level muting could be reduced. According to the simulation results [3], only two or three stratum levels will exist if subframe level muting is supported, which indicates the overhead could be ignored.
The example of signalling flow for S1 based solution and X2 based solution is shown in the Figure1 and Figure2, the eNB1 is the target cell and the eNB2 is the source cell.
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Figure1. S1 based signalling flow
For the S1 based solution, after the eNB1 obtains the listening RS information of eNB2 and eNB3 by the S1-AP eNB/MME Configuration Transfer procedure, it will select eNB2 as the source cell based on the receiving listening RS information and perform the synchronization. To mitigate the interference and improve the hearability, eNB1 could perform subframe-level muting.
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Figure2. X2-based signalling flow
For the X2 based solution, the eNB1 will obtain the listening RS information of eNB2 and eNB3 by the X2-AP X2 Setup procedure, then it will select eNB2 as the source cell based on the receiving listening RS information and perform the synchronization. To mitigate the interference and improve the hearability, eNB1 could perform subframe-level muting.
Proposal 2: It’s proposed to discuss the S1/X2 signalling impact to support the RIBS mechanism.

3. Conclusion
In this contribution, we analyze the listening RS information and RAN3 signalling impact to support the RIBS solution and propose that:
Proposal 1: The listening RS information including the RS pattern, periodicity and offset could be configured by the OAM.
Proposal 2: It’s proposed to discuss the S1/X2 signalling impact to support the RIBS mechanism.
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