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1 Introduction

     In the discussion of RAN1 #69 meeting, observations on potential enhancement related to the detection of PBCH with respect to the 9dB CRE bias were as follows [1]:
· eNB signalling solution to enable significantly improved detection of PBCH in the presence of dominant interferers with 9dB bias 

· Related MIB information from the victim cell may also be supplied by aggressor cell during handover from aggressor to victim cells.

On the other hand, [2] also addressed the potential problem of the degradation of MIB detection when an UE under 9dB CRE bias has attached to the victim cell.

      In this contribution, we discuss the possible signaling solutions to solve above potential problems and improve the detection performance of the MIB of victim cells when the UE is in the aggressor cells or the victim cells.
2 Possible enhancement schemes
    In this section, possible solutions to assist the UEs to obtain the MIB of the victim cells are discussed as follows, with the analysis regarding the signaling overhead and robustness. We consider two cases:

1. The approaches to assist the UE to obtain the MIB when it attaches to the aggressor cells

2. The approaches to assist the UE to obtain the MIB when it attaches to the victim cells in the 9dB CRE bias

- Once the UE attaches to the victim cell, it should keep track of the latest MIB to maintain essential system information for connecting to the victim cell. In the cases that the PBCH of the victim cell is suffered from the interference of aggressor cells due to the 9dB CRE bias and can not be decoded under an acceptable error rate. Some approaches should be adopted to assist the UE to obtain the latest MIB robustly under reasonable overhead.
· When UE attaches to the aggressor cell
The MIB of the victim cell can be signaled by the high-layer signaling from aggressor cell to assist the handover process. The high-layer signaling could be unicast or broadcast. The possible solutions are as follows: 

A. The MIB of victim cells can be carried during handover process

    During the handover process, UE can obtain the MIB-related information from the aggressor cell. This approach is relatively simple.

B. The MIB-related information of victim cells can be carried in the PDSCH of aggressor cell via C-RNTI (unicast approach)

    The aggressor cell may transmit the information which can assist the UE to detect victim cells in the PDSCH using UE specific C-RNTI. The information may contain the MIB-related information and cell IDs of the candidate victim cells. The set of the candidate cells may be determined by the aggressor cell based on the measurement report sent by the UE. 
Pros: 

1. Little affect to current spec.

2. Better transmission efficiency by adapting the transmission format to the channel status of 
each UE and only conveying selected subset of neighbor picocells instead of entire list of 
the information of neighbor picocells.
Cons:


1. Unicast may cause larger overall signaling overhead due to conveying multiple replica of the 

same information especially when the number of UEs in 9dB CRE region goes large. 
C.
The MIB information of victim cells can be carried in the PDSCH of source cell without a specific RNTI (broadcast/multicast approach)

     The aggressor cell may transmit the information which can assist the UEs to detect the victim cells (e.g. MIB-related information or cell IDs) to one or more UEs in the PDSCH. The information may be transmitted using SI-RNTI and sent periodically or using a specific RNTI. The specific RNTI may be a predefined value or allocated dynamically and indicate to the UEs.
Pros:

1. Comparing to the approach B, this approach could avoid conveying multiple replica of the same information.


2. Using specific RNTI may have the advantage that avoid UEs which is not in CRE region to decode the unnecessary message, and allow flexible scheduling as that of unicast approach. 
Cons:

1. More robust transmission format is needed to transmit message to multiple UE. However, 
comparing to sending multiple replica of the same information in unicast approach, this    drawback may be minor. 


2. More affect to current spec.  

· When the UE attaches to the victim cell
After the UE attaches to the victim cell, they need to update MIB periodically. However, the PBCH of the victim cell is still interfered by the aggressor cell. To assist the UEs in the victim cell to keep track of the MIB information in the victim cell, there are several possible solutions:
D.
The MIB of victim cell could be transmitted periodically in predefined set of RBs

    The MIB of victim cell could be transmitted periodically in a predefined set of RBs, (e.g. the RBs around the center frequency), which can adapt to different types of bandwidth.  The period of the predefined RBs may be determined by the victim cell. The information of predefined RBs includes its period , location, and the transmission format.

E.
The victim cell carries the MIB-related information to the UE via PDCCH

    Since part of the MIB information may not be changed frequently, the victim cell may carry the MIB-related information via PDCCH, which could potentially reduce the overhead and the additional signal processing of UEs. The detailed mechanism is FFS.  
3 Conclusion 

In this contribution, the possible signaling solutions were discussed to solve the potential detection failure of PBCH with respect to the UEs within CRE region. Based on the above discussion, it can be concluded that

1. When the UE within CRE region is in the aggressor cell, the MIB-related information or other information such as cell IDs can be sent to the UE by the aggressor cell via higher-layer signaling by broadcast, unicast, or multicast. Broadcast/multicast approaches seem have better balance between the overall signaling overhead and scheduling flexibility than that of unicast approach. However, unicast approach has smaller affect to the current spec, the possiblity that adapts both broadcast/multicast and unicast solution may be considered.

2. When the UE within CRE region is in the victim cell, additional signaling mechanisms is needed to assist the UE to keep track to the latest MIB of the victim cell. To avoid the situation that the UE lose connection to the victim cell due to missing the latest MIB information, the MIB information is recommended to be sent in predefined set of RB in a periodical manner. To further reduce the overhead, some MIB-related information may also be send via the PDCCH, however, the detailed mechanism is FFS.
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