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1 Introduction
In RAN1#76bis meeting, the following working assumption was made based on discussion on higher-layer signalling parameters for NAICS [1]:
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
In this contribution we present Samsung’s view on FFS parameters in the above forth sub-bullet point which could be signalled by higher-layer.
2 Discussion on Transmission Parameters for NAICS
Network assistance signalling and the corresponding coordination aspects for the candidate parameters identified for higher-layer signalling are discussed below.
CRS antenna ports, MBSFN configuration, Cell ID
For cell-specific and semi-static parameters, generally it is not difficult for a UE to acquire the necessary information via network signalling without tight network coordination. A similar mechanism was defined for Rel-11 FeICIC, i.e. the network signaling of cell ID, CRS AP and MBSFN pattern are already supported in Rel-11 spec which allows the network to signal these parameters to a UE. The same approach can be taken for NAICS with the only major difference being that information is provided for interference cancellation and suppression of interfering cell’s PDSCH. 
In particular, given that some parameters such as information related to PB and power offset values are already agreed as working assumption, cell ID should also be signaled as index of those parameters. That is, a cell specific parameter, e.g. information related to PB, needs to be indexed by cell ID to provide the common understanding between eNB and UE on which the relevant interfering cell is. Furthermore, higher-layer signaling of CRS AP and MBSFN pattern together with cell ID could simplify UE implementation which tries to acquire information on such parameters of the interferer. Therefore, it is proposed that the higher-layer signaling for cell ID, CRS AP and MBSFN pattern should be introduced for NAICS receiver.
Proposal 1: For cell-specific and semi-static parameters e.g. MBSFN configuration, CRS antenna ports, and Cell ID, semi-static network signaling should be provided to simplify UE implementation
Supported TM
In order to perform the blind detection on TM information without any network assistance, NAICS UE would always need to perform the detection procedure for each interfering TM one by one, e.g. from TM1 to 10, no matter which TMs the interfering cell actually supports. Accordingly, it will significantly tighten the detection and decoding timeline for UE implementation. In addition, the blind detection of other parameters is tightly coupled with the assumed TM. In other words, the blind detection complexity is scaled with the number of possible TMs. 
If TMs which are indeed implemented in the interfering cell are indicated to the UE, it would be possible for the UE to perform the blind detection only for the indicated TMs. That is, if “supported TMs” of the interfering cell which would be a subset of all possible TMs (TM1~10) is signaled, blind detection burden to the UE could be significantly reduced without any network restriction. 
Proposal 2: For supported TM, higher layer signaling should be provided for NAICS receiver to reduce UE’s blind detection burden.
Quasi Co-Location (QCL)
In Rel-11, QCL assumption between different reference signals was defined for CoMP to provide a reliable channel estimation performance even in case reference signals to a certain UE can be transmitted from different TPs. For example, when the UE is configured with Type-B QCL assumption, the DMRS channel estimation would be performed under the assumption that QCL parameters (Doppler shift, Doppler spread, average delay, and delay spread) for the DMRS channel estimation could be derived based on the CSI-RS resource indicated by DCI format 2D.

For supporting NAICS, if a UE is aware of presence of DMRS-based PDSCH interference, it should estimate DMRS transmitted from the interfering TP. That is, NAICS UEs should be able to perform channel estimation for reference signals transmitted from different TPs as well. Therefore, it would be straightforward to define QCL assumption in order to guarantee the reliable channel estimation of the interfering DMRS for NAICS.

If the aforementioned CRS information of the interfering cell is provided for NAICS, the relevant CRS could be used to derive the QCL parameters for interfering cell of TM1 through 9. Additionally, if CSI-RS configuration to indicate QCL of interfering DMRS is signaled, NAICS for interfering cell of TM10 could be further supported realizing NAICS between different RRHs in a single cell such as CoMP scenario 4.
Proposal 3: QCL should be defined for NAICS to guarantee the reliable channel estimation of the interfering channel.
CSI-RS configuration
The number of possible positions for CSI-RS in one PRB is ten (assuming 4-port) and candidate CSI-RS periodicities are given as 5ms, 10ms, 20ms, 40ms, and 80ms. In addition, in Rel-11 specification, multiple sets of CSI-RSs each of which is possibly scrambled based on VCID can be configured in UE-specific manner via high-layer signaling. As a result, it would be a big burden for UE to blindly detect the exact configuration of CSI-RS in the interfering cell. 
If UE does not know the exact REs on which ZP/NZP CSI-RSs are transmitted, negative impact on UE decoding performance would be expected since CSI-RS REs could be included in REs used not only for blind detection of interference parameters but also for interference cancellation/suppression of interfering PDSCH. More importantly, UE may rely on CSI-RS for timing offset estimation in TM10. Without knowing the CSI-RS pattern of neighbor cell, it is questionable how NAICS could work under TM10.
Therefore, it would be beneficial to include ZP/NZP CSI-RS configuration as higher-layer signaled transmission parameters for NAICS. It would be worth to note that since CSI-RS resources would be managed in TP-specific manner, it would not be difficult for a UE to acquire the necessary CSI-RS configuration via network signalling even without tight network coordination. 
Proposal 4: ZP/NZP CSI-RS configuration should be provided by higher-layer for NAICS receivers
RA granularity and RA type
RA granularity would need to be carefully studied and reflected in the specification. More specifically, RA granularity has both RAN4 issue (blind detection feasibility and UE complexity) as well as RAN1 issue (system performance). If the RA granularity is too small (slot level), blind detection of some parameters might not be feasible. On the other hand, if the RA granularity is set too large, it could result in a network restriction causing a negative impact on system performance. 
In RAN4#70bis meeting, the following RAN4 agreement was made [2]:
RAN4 Agreement:
· Interference parameters are assumed to have granularity of at least 1 PRB pair in time. Further bundling in frequency domain is FFS
Given the above RAN4 agreement, it would be a natural task for RAN1 to find out a solution which can ensure at least one PRB-pair level blind detection with a minimal network restriction. One solution which was proposed in RAN1#76bis is “signalling or restriction related to no Type-2 distributed resource allocation”. The rationale behind this proposal is that the case that different transmission parameters are applied to each slot of a PRB pair is rare and comes only when the UE is configured with Type-2 distributed resource allocation. Further possible ways to provide at least one PRB-pair level blind detection are discussed in our companion paper [3].
Proposal 5: RAN1 should introduce a solution that can ensure at least one PRB-pair level blind detection with a minimal network restriction.

3 Conclusions
This contribution presents our view on higher-layer signalling of transmission parameters for NAICS. Based on the discussions, the following proposals are given:
Proposal 1: For cell-specific and semi-static parameters e.g. MBSFN configuration, CRS antenna ports, and Cell ID, semi-static network signaling should be provided to simplify UE implementation
Proposal 2: For supported TM, higher layer signaling should be provided for NAICS receiver to reduce UE’s blind detection burden.
Proposal 3: QCL should be defined for NAICS to guarantee the reliable channel estimation of the interfering channel.
Proposal 4: ZP/NZP CSI-RS configuration should be provided by higher-layer for NAICS receivers
Proposal 5: RAN1 should find out a solution that can ensure at least one PRB-pair level blind detection with a minimal network restriction.
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