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1. Introduction:
Many simulation results of most company show the interference of CRS/PBCH/PSS/SSS/Paging/SIB1 is still severe in the FDD and TDD systems. In RAN1#66, the following conclusions were made[1]:
For RAN1#66bis, proponents to provide details of tx-based solutions for evaluation

· At RAN1#66bis, aim to agree which tx based solutions are to be evaluated.

Some solutions have been proposed in Rel-10, no consensus was reached. We suggest that RAN1 revisit these solutions and study their feasibility. In this contribution, some candidate solutions will be proposed to be evaluated based on the detail discussion.
2. Solutions for CRS Interfering 
This section discusses two solutions on addressing cell-specific reference signal (CRS) collision between the aggressor cell and the victim cell.
2.1   Victim TM9-UE solution description 
Victim cell UE can be configured to operate in transmission mode 9. So these victim UEs only use CSI-RS and UE-RS for channel estimate rather than the potentially interfered CRS. If the CRS shift in the victim cell is the same as the aggressor cell, the victim UE with TM9 can avoid the strong interference from ABS. 

The position of CRS depends on the physical-layer cell identity (PCI). When PCI of the aggressor cell (s) has the same value (modulo 6) as the PCI of the victim cell, the CRS of aggressor cell collides with CRS of victim cell.
· Backward compatibility: 
Only R10 UE is backward compatible
· FDD/TDD commonality:
This solution can be utilized for both TDD and FDD
· Potential impact on specification from RAN1 point of view: 
No impact
· Additional features:
There is the CRS collision between the aggressor cell and the victim cell. It will result in the inaccurate RSRQ. Fortunately, accurate RSRQ measurement can be obtained through averaging RSSI over all symbols in the subframes indicated by the restricted resources.
2.2    PDSCH RE muting
This solution is that PDSCH of the victim cell is rate-matched around CRS positions of a set of the aggressor cell (s).
· Backward compatibility: 
This solution is not backward compatibility
· FDD/TDD commonality:
This solution can be utilized for both TDD and FDD
· Potential impact on specification from RAN1 point of view:  
The UE should know the position of zero power PDSCH.
· Additional features: 
It will degrade the throughput of the PDSCH.
From the above-mentioned discussion, 

Proposal 1: The two solutions of victim TM9-UE and PDSCH RE muting should be evaluated.
3. Solutions for Broadcast and Sync. Channel Collisions
This section discusses four solutions on addressing broadcast and synchronization collision between the aggressor cell and the victim cell.
3.1   Option 1: Subframe shift
In FDD, the collision of PBCH/PSS/SSS transmissions between the aggressor cell and the victim cell can be avoided by subframe shift of a cell according to the other cell. However, it will result in the across carrier interference between DL/UL subframes in TDD systems. So this solution can not be applied to TDD system.
· Backward compatibility:
This solution is backward compatibility
· FDD/TDD commonality:
This solution can be utilized for only FDD.
· Potential impact on specification from RAN1 point of view:
No impact
· Additional features:
In TDD systems, cross DL/UL interference can be solved by configuring UL-fake subframes [2]. However, the eNBs are required to be synchronous in SFN, and therefore subframe shift based solutions have standardization impacts on TDD.
3.2 Option2: Frequency shift by 6 RBs
Note that PBCH/PSS/SSS information locates at the fixed 6 RBs in the centre of the bandwidth. The signals of one cell will be offset in frequency by no less than six RBs (72 subcarriers) with respect to the other cell. So it can avoid the collision between the RBs.
· Backward compatibility:
This solution is not backward compatibility 
· FDD/TDD commonality:
This solution can be utilized for both FDD and TDD.
· Potential impact on specification from RAN1 point of view:
This solution means that it will have two kinds of broadcast and synchronization channel in the subframe 0 in the same carrier for macro eNB and Pico, respectively. Such constraints on backward compatibility greatly restrict the applicability of this solution. 
3.3 Option3: Power setting for PBCH/PSS/SSS
The PBCH signals carried in subframe 0 will be transmitted four times in the period of four radio frames. Therefore, in every group of four radio frames, PBCH in a given radio frame may be transmitted at lower power from the aggressor cell so that the victim UE can successfully decode their PBCH during the corresponding radio frame. Certainly, by coordinating the occurrence of low interference PBCH radio frames, it can ensure that the victim UEs can obtain their PBCH/PSS/SSS signals.
· Backward compatibility:
This solution is backward compatibility

· FDD/TDD commonality:
This solution can be utilized for both FDD and TDD.
· Potential impact on specification from RAN1 point of view:
It need coordinate the occurrence of low interference PBCH radio frames over X2AP.
· Additional features:
It is obvious that this solution will degrade the reliability of PBCH/PSS/SSS of the aggressor cell. So it is necessary to be evaluated.
3.4 Option4: CA manner with a single carrier
This solution is similar to Rel-10 carrier aggregation. An aggressor cell and a victim cell with the same carrier are used as Pcell and Scell respectively. Based on the CA system, PBCH/Paging/SIB1 of the victim cell can be transmitted in the Pcell by RRC. 
· Backward compatibility:
This solution is backward compatibility

· FDD/TDD commonality:
This solution can be utilized for both FDD and TDD.
· Potential impact on specification from RAN1 point of view:
The system information of the victim cell must firstly be transmitted to the aggressor cell by X2.
· Additional features: 
The victim UE need keep the tight synchronization with the aggressor cell and victim cell. In addition, this solution will affect the X2AP signaling and result in the delay of system information of the victim cell.
From the above mentioned discussion, 

Proposal 2: The option3 should be evaluated firstly.

4. Conclusions

This document presents the discussion of several candidate ABS interference solutions. Based on which, we made the following proposals:
Proposal 1: The two solutions of victim TM9-UE and PDSCH RE muting should be evaluated.

Proposal 2: The option3 should be evaluated firstly.
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