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1. Introduction

Toward the completion of a work item on Network-Assisted Interference Cancellation and Suppression (NAICS) [1], parameters via higher layer signaling which is considered to be beneficial in reducing the complexity of blind detection must be decided. At the RAN1 #76bis meeting, the following working assumption was made.
Working assumption:
· Following parameter could be signalled by higher-layer signalling

· Information related to PB
· Set of less than 8 power offset values

· Subset of virtual cell ID

· FFS: Cell ID, CRS ports, MBSFN pattern, QCL, Supported TM, signalling or restriction related to “no Type-2 distributed resource allocation”, zero-power and non-zero-power CSI-RS, CFI

· Higher-layer signalling is configured per component carrier

· Further study is needed about blind detection or higher-layer signalling for system bandwidth, synchronization indication

There were also the following agreements in RAN4 at the last meeting.

RAN4 agreements:
· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells can be implicitly assumed if NAICS signaling is present
· ρB/ρA ratio (i.e. PB) should be signaled by the higher layer
· Virtual Cell ID needs to be restricted (Restriction indicated by signaling) 
· Subset size for VCID set needs further study
· Cell ID is needed for higher layer signaling
· Interferer parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS.
In this contribution, considering both working assumptions and RAN4 agreements, we describe our views on the remaining issues on higher-layer signaling candidates from the viewpoints of network coordination and restrictions. 
2. Views on Higher Layer Signaling
· We first describe our views on each higher layer parameter listed on the working assumptions taking into account the RAN4 agreements.

· ρB/ρA
· ρB/ρA is cell-specific and static. The signaling for this parameter would not impose a restriction on network operation. Hence, this should be supported according to the conclusions from RAN4.
· For CRS-based transmission modes (TMs): ρA
· ρA is UE-specific and blind detection of it may cause some challenges. Hence, higher-layer signaling of a set of restricted values may be useful to reduce the blind detection complexity. 
· Only the maximum number of restricted values should be discussed and the exact values should be up to the network choice. The value of ρA may be different for different cells depending on whether or not MIMO is employed. Hence, in order to allow such various types of MIMO operations, it is desirable to indicate multiple values to the UE. In that sense, four values for higher-layer configuration would be reasonable.
· For DM-RS-based TMs: Virtual cell ID
· Virtual cell ID is a UE-specific parameter. However, even if the values to be indicated to the UE are reduced, there may be less impact on network coordination. The number of reduced parameters is FFS.
According to the above discussion, we propose the following.

Proposal1: Confirm the working assumptions that ρB/ρA, ρA, and virtual cell ID are provided via higher layer signaling.

Our views on the rest of the parts in the working assumption are also provided below.

· Cell-ID
· In our view, blind detection of the cell IDs of the neighboring cells is feasible through cell detection and cell identification. However, once cell-specific parameters, e.g., PB, are to be provided to UEs, the UE needs to know with which cells those parameters are associated. Therefore, the UE would be informed of the cell IDs for interfering cells as a part of other cell-specific parameters. 
·  CRS ports
· This parameter is cell-specific and static. The signaling for this parameter would not impose a restriction on network operation. Hence, the corresponding higher-layer layer signaling can be supported if necessary after receiving conclusions from RAN4.
· MBSFN pattern
· This parameter is semi-static and the signaling for this parameter would not impose a restriction on network operation. Hence, the corresponding higher-layer layer signaling can be supported if necessary after receiving conclusions from RAN4.
· QCL
· The QCL is signaled in a UE-specific manner, but this parameter is semi-static and may also be used in a cell-specific or TP-specific manner. Thus, signaling for this parameter would not impose a serious restriction on network operation. Hence, the corresponding higher-layer signaling would be supported if necessary after receiving conclusions from RAN4.
· Supported TM
· It is highly desired that the TMs are deduced by blindly detecting the transmission schemes as suggested in [2]. However, if such a blind detection is not considered to be feasible in RAN4, higher layer signaling for TMs could be considered. Even if a sort of higher layer signaling is supported, considering that the CRS-based TM and DM-RS-based TM would coexist in the same cell, the UE should be capable of detecting blindly a CRS-based TM, a DM-RS-based TM, and TM2. Hence, higher layer signaling would be designed so that the UE can identify at least the exact CRS-based TM (TM3 or TM4). Regarding the DM-RS-based TM, the UE may implicitly know whether the blind detection for the DM-RS-based is needed or not. For example, the blind detection for the DM-RS-based TMs is applied if TMs9 and 10-related parameters, e.g., CSI-RS configurations for TMs 9 and 10 and QCL only for TM10, are provided via higher layer signaling otherwise it is not necessarily applied. In any case, necessity of higher layer signaling is left to the discretion of RAN4.
· Signalling or restriction related to “no Type-2 distributed resource allocation”
· If NAICS works only when UE is informed of “no Type-2 distributed resource allocation”, NAICS scenarios would be limited by distributed resource allocation. Considering that there are fewer usage cases for distributed resource allocation, there wouldn’t be an impact on the system level performance even if the NAICS is applied to the PRB pair, where distributed resource allocation is used, without information related to Type-2 distributed resource allocation. Therefore, we don’t see the need for signaling or restriction related to “no Type-2 distributed resource allocation”.
· CSI-RS configuration
· The CSI-RS configuration is signaled in a UE-specific manner, but this would be actually used in a cell-specific or TP-specific manner. Thus, signaling for this parameter would not impose a serious restriction on network operation. Hence, the corresponding higher-layer signaling would be supported if necessary after receiving conclusions from RAN4.
· CFI (if not coordinated and required by receiver implementation)
· It is not desirable to use a semi-static value for the CFI since it is clear that the semi-static value for the CFI diminish the performance gains from the NAICS in system-level perspective. Thus, the need for higher layer signaling of this parameter should be discussed only when there is a strong request from RAN4.
· System bandwidth and synchronization indication (e.g., CP length)
· There was an RAN4 agreement stating “Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells can be implicitly assumed if NAICS signaling is present". Accordingly, any specific higher layer signaling for these parameters is not needed.

Based on the discussion above, we make the following proposal and observations for the next step.

Proposal 2: The cell IDs should be provided as a part of other cell-specific parameters via higher layer signaling.
Observation: RAN1 would continue working the potential higher-layer signaling for CRS ports, QCL, MBSFN pattern, and CSI-RS configuration. The final decision regarding which parameters need to be supported should be made after receiving the conclusions of RAN4.
3. Conclusion
In this contribution, we described our views on the remaining parameters for the NAICS receiver. According to the discussion, we propose the following.
Proposal1: Confirm the working assumptions that ρB/ρA, ρA, and virtual cell ID are provided via higher layer signaling.

Proposal 2: The cell IDs should be provided as a part of other cell-specific parameters via higher layer signaling.

Observation: RAN1 would continue working the potential higher-layer signaling for CRS ports, QCL, MBSFN pattern, and CSI-RS configuration. The final decision regarding which parameters need to be supported should be made after receiving the conclusions of RAN4.
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