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In RAN4#68 meeting, for the bandwidth setup of PBCH demodulation requirements, there are two options on the table:
· Option 1: 10MHz for serving cell and aggressor cells
· Option 2: 1.4MHz for serving cell and aggressor cells
Based on the proposals from some companies, for option 1, the baseline PBCH-IC receiver is to use the WHOLE bandwidth for PBCH IC. More specifically, channel estimation for the serving cell and the aggressor cells shall be based on the whole bandwidth, rather than the central six PRBs. In this paper, we provide our view for the bandwidth setup for PBCH demodulation requirements and the baseline receiver discussion. 
Bandwidth discussion for PBCH-IC
PBCH-IC scenarios 
In Figure 1, a setup with two macro cells and two pico cells is shown. In the system, UEs use a 9 dB offset to connect to the pico. There are four scenarios for MIB detection:
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Figure 1 – A scenario in which 9 dB CRE is used.
· In Scenario a) the UE moves from the interferer (MeNB1) into the pico cell (PeNB1)
· In Scenario b) the UE is located in the CRE zone
1) When UE is power on, UE needs to detect PeNB1 MIB
2) When MIB is changed, UE needs to detect changes to the MIB.
· In Scenario c) the UE is located in the CRE zone and is required to acquire cell global ID (CGI) of PeNB2. 
In scenario a), system frame number of PeNB1 is needed following a handover in order to perform appropriate measurement gaps, periodic CQI reporting, scheduling requires configuration, sounding RS configuration. 
In Scenario c), as a part of ANR (Automatic Neighbor Relation) or handover procedures, eNB may require UE to report CGI (cell global ID) for PeNB2. In E-UTRAN reporting of the cell global identity (CGI) by the UE will allow the network to automatically establish the neighbour cell relation when a new base station is added or an existing one is removed. The reporting of CGI is an important part of self-optimized network (SON) and has been addressed in RAN2. As a first step of the cell global ID (CGI) decoding procedure, the PBCH is needed to decode.  

Baseline receiver discussion for PBCH-IC
Based on current discussion, there are two baseline receivers are discussed for PBCH-IC:
· Reference Receiver 1: The whole bandwidth is employed for PBCH performance requirement definition
· Reference Receiver 2:  Six central  PRBs are used for PBCH performance requirement definition
In the following sections, we discuss the feasibility of these two baseline receivers combining with different scenarios. 
Feasibility of reference receiver 1
For reference receiver 1, when UE performs PBCH-IC, the CRS in whole bandwidth is employed for the channel estimation enhancement both for serving cell and interference cells. With the whole available CRS, it can improve the channel estimation quality and thus improve the quality of PBCH interference cancellation, and further improve the PBCH detection performance. However, the pre-condition to use the whole bandwidth is the bandwidth is pre-known both for serving cell and aggressor cells. Without this bandwidth information, UE can only rely on the central six PRBs for PBCH handling.  In most case, the bandwidth is included in PBCH. It seems like the issue of chicken and egg. Let exams the availability of bandwidth for each scenario:
In Scenario a), the UE moves from the interferer (MeNB1) into the Pico cell (PeNB1), the bandwidth of MeNB1 is known for UE since UE stays in MeNB1, and the bandwidth of PeNB1 is pre-known for UE since UE can get this information from the handover related signaling. However, UE have no any bandwidth information on the other strong aggressor cell (MeNB2).  For the PBCH interference coming from MeNB2, the UE can only rely on the six central PRBs for estimation. 
Observation 1:  PBCH-IC can NOT be based on the whole bandwidth for one of the aggressor cells in scenario a)
In Scenario b.1, the same situation is as scenario a). The bandwidth of second aggressor cell MeNB2 is not pre-known. Therefore, PBCH-IC can NOT be based on the whole bandwidth for one of the aggressor cells in this sub-scenario.
In Scenario b.2, UE have been connected to PeNB1. When MIB is changed, UE needs to detect changes to the MIB. In this cases, since CRS-IC is employed for control channel and data channel performance enhancement. It is a must to pre-know the bandwidth of the two dominant aggressor cells. It can be acquired from the decoding of PBCH of the aggressor cells. In this case, it is possible for UE to perform PBCH-IC based on the whole bandwidth to enhance the PBCH IC performance. 
Observation 2:  PBCH-IC can NOT be based on the whole bandwidth for one of the aggressor cells in scenario b.1, and PBCH-IC may be feasible to be based on the whole bandwidth in scenario b.2. 

In Scenario c), the network should provide sufficient inactive time or measurement gap, which would enable the UE to decode the GCI. Secondly the network should also provide the UE with the physical channel ID (PCI) of the cell whose GCI is required to be decoded by the UE. In this scenario, UE have no any prior information about the bandwidth of the cell, e.g, PeNB2. In this case, PBCH detection shall be based on six central PRBs. It can NOT be based on the whole bandwidth with the lack of bandwidth information for the cell whose GCI is required. 
Observation 3: PBCH-IC can NOT be based on the whole bandwidth for the cell due to the lack of bandwidth information for the cell whose GCI is required. 
Conclusion 1: Reference receiver 1 can be used only in limited scenarios. 
Feasibility of reference receiver 2
For reference receiver 2, there is no any pre-assumption about the availability of bandwidth of related cells.  Hence, it can be used in any scenarios. 
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Remark on the bandwidth setup
As discussed in introduction, we have two options to set up the bandwidth for PBCH-IC performance requirements. In case 10MHz is setting for the performance requirements, we need discuss the PBCH-IC baseline receiver first. If reference receiver 2 is employed, the SAME performance is expected for both 10MHz and 1.4MHz. As discussed before, Reference receiver 1 can be used to improve performance, but it cannot be applied in any scenarios. Hence, it cannot be taken as the baseline receiver. Considering RAN4 shall focus on the minimum performance requirements, and make the results are easy to aligned, it is better to use 1.4MHz as the bandwidth setup for PBCH-IC performance requirements. 

Proposal: 1.4MHz is preferred as the bandwidth setup for PBCH-IC performance requirements

Conclusion
In this paper, we analyse the feasibility of employing the whole bandwidth for PBCH-IC. We have the following observations:
Observation 1:  PBCH-IC can NOT be based on the whole bandwidth for one of the aggressor cells in scenario a)
Observation 2:  PBCH-IC can NOT be based on the whole bandwidth for one of the aggressor cells in scenario b.1, and PBCH-IC may be feasible to be based on the whole bandwidth in scenario b.2. 
Observation 3: PBCH-IC can NOT be based on the whole bandwidth for the cell due to the lack of bandwidth information for the cell whose GCI is required. 
Based on the above observations, we have the following conclusion:
Conclusion 1: Reference receiver 1 can be used only in limited scenarios. 
We propose:
Proposal 2: 1.4MHz is preferred as the bandwidth setup for PBCH-IC. 
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