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Introduction
In the RAN #63 meeting, a work item on NAICS for LTE was approved [1]. One of the objectives of the WI is to decide on the final high-layer signaled parameters and the candidate parameters are identified as following [2]: 
1. Higher-layer signaling of parameters related to interference PDSCH could be beneficial to reduce the blind detection complexity or performance degradation
0. It is not precluded at yet that some of the following candidate parameters may be blindly detected
0. Candidate parameters for higher-layer signaling for further study both in RAN1 and RAN4 include
1. Resource allocation granularity (e.g., a group of PRB or PRB pairs)
1. RA type (e.g., type 0, LVRB, Ngap used for DVRB)
1. System bandwidth
1. Synchronization indication (e.g., CP length)
1. CSI-RS configuration
1. QCL
1. Cell-ID
1. CRS ports
1. MBSFN pattern
1. ρB/ρA
Based on the above conclusion, we discuss possible network signaling for NAICS among the candidate semi-static parameters with considerations of performance impact and UE complexity.


Discussion on semi-static parameters
System bandwidth and synchronization indication
In order to support inter-cell PDSCH cancelation of a NAICS UE, it is critical for the UE to know the information of interference cells such as system bandwidth, synchronization indication, and CP length. Since these parameters do not change frequently, system bandwidth and synchronization information should be signaled by network signaling. Especially, to make PDSCH interference cancellation feasible, NAICS operation should be considered under only synchronous network. We can recall that the performance requirement for FeICIC and CoMP WIs in Rel-11 are also studied only in synchronous network. From these points of view, synchronous network should be baseline deployment scenario for NAICS receiver study.  And, CP and slot/subframe can be aligned by considering synchronous network.  

- Proposal 1: For system bandwidth and synchronization indication, network signalling should be introduced.
- Proposal 2: Synchronous network should be baseline deployment scenario for NAICS receiver study.


RS & QCL information
In this section, we discuss CRS, CSI-RS, and DMRS related information and their QCL assumption that needs to be known at NAICS UE. 
For interfering cell’s CRS information, we can simply reuse legacy RRC signaling designed for FeICIC to avoid increasing blind detection complexity and possible wrong detection.
Interfering cell’s CSI-RS information also needs to be signaled by RRC considering its usefulness as follows. For example, in heterogeneous network like CoMP scenario 4, interfering NZP CSI-RS can be used to find the strongest interfering TP, which is not possible with cell specific CRS. Also, when canceling DMRS based interference, the UE can use QCL relationship with corresponding NZP CSI-RS and improve interfering channel estimation accuracy. In addition, both NZP CSI-RS and ZP CSI-RS information should be signaled for interfering PDSCH RE mapping. Without being aware of those, UE would try to cancel PDSCH interference even on NZP/ZP CSI-RS RE, resulting in interference amplification.
As for interfering cell’s DMRS information, at least virtual cell ID or ID set should be given to the UE since the range of its values are too wide to rely on blind detection. 

- Proposal 3: Network signaling for Cell-ID, CRS ports, MBSFN pattern, CSI-RS configuration, virtual Cell ID, QCL information should be considered.


Power allocation related parameters
Since PB is a cell-specific parameter, network signaling on PB of interfering cells can be provided to a NAICS UE. 
If interfering PDSCH is CRS-based transmission, the NAICS UE requires PA in order to determine the ratio of interfering PDSCH EPRE to RS EPRE within OFDM symbols not containing CRS. Due to the high density of the power boosting factor (e.g., PA ∈{-6, -4.77, -3, -1.77, 0, 1, 2, 3}), it seems that reliable estimation of PA is quite difficult. It is possible to consider that 1) only a reduced set of PA values or 2) only one value among PA values is given to a NAICS UE with network signaling. The former can provide a reduction of blind detection hypotheses and would also improve the detection reliability. But, the former still requires blind detection of the NAICS UE while the latter does not. It is unclear whether or not power allocation flexibility coming from a set restriction on PA provides a benefit of performance. Hence, we think that it is desirable to consider a restriction of PA to only one value and network signaling rather than the set restriction on PA unless its benefit is clear.

- Proposal 4: Network signaling for PB of interfering cells should be considered. Network signaling to use only one value of PA could be also considered. 


CFI
PDCCH regions can change subframe by subframe in order to support flexible scheduling. If a NAICS UE makes a wrong decision on CFI, it can suffer from the undesirable performance degradation. As one of possible approaches, network signaling with network coordination for CFI of the interfering cells can be feasible which may impose slight constraints on dynamics of setting CFI. Alternatively, network coordination for CFI alignment among cells without network signaling can be considered. In this case, the NAICS UE may assume that CFI of the interfering cell will be aligned to the same as that of the serving cell by network coordination. However, the CFI alignment results in more scheduling restriction on the network than the RRC signaling approach, since each cell not only becomes unable to set CFI dynamically but also decides its CFI to be aligned with those of neighbor cells. Therefore, we prefer network signaling of interfering cell’s CFI.

- Proposal 5: Network signaling for CFI should be introduced.



Conclusion 
In this contribution, we discussed possible network signaling of semi-static parameters for NAICS. Based on the discussion, we made the following proposals:
- Proposal 1: For system bandwidth and synchronization indication, network signaling should be introduced.
- Proposal 2: Synchronous network should be baseline deployment scenario for NAICS receiver study.
- Proposal 3: Network signaling for Cell-ID, CRS ports, MBSFN pattern, CSI-RS configuration, virtual Cell ID, QCL information should be considered.
- Proposal 4: Network signaling for PB of interfering cells should be considered. Network signaling to use only one value of PA could be also considered. 
- Proposal 5: Network signaling for CFI should be introduced.
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