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1
Introduction
In 3GPP RAN4 #69 meeting, RAN4 has finalized the analysis of genie-aided NAICS receiver for inter-cell PDSCH to PDSCH interference scenario, including Phase 1 and Phase performance evaluation and complexity analysis. However, the remaining issue is the feasibility of blind detection NAICS receiver. In this contribution, we provide our views and analysis on this open issue. 
2 Acquisition of interference knowledge
Table 1 gives the required interference knowledge for R-ML/SLIC receivers. Overall, according to the granularity in time domain and frequency domain, the required interference knowledge could be categorized as below: 
· Semi-static and wideband information, including system bandwidth, MBSFN, CFI, CRS AP and Cell ID, PB and CSI-RS pattern
For semi-static and wideband information, generally it is not difficult for UE to acquire it from network signaling. Also, the similar mechanism has been defined for Rel-11 FeICIC WI, i.e. the network signaling of MBSFN, CRS AP and cell ID are already supported in Rel-11 spec. So, the similar signaling mechanism could be introduced for NAICS receiver with limit standardization effort. 
It is also worth to note that although PB and CSI-RS pattern are semi-statically configured as cell specific parameter, UE is not aware of the change of PB without network assisted signaling. In other words, UE still need to do the blind detection PER TTI without help of network signaling.
Therefore, we have the following proposal: 

Proposal 1: for the semi-static and wideband information e.g. system bandwidth, MBSFN, CFI, CRS AP, Cell ID and PB and CSI-RS pattern, semi-static network signaling and/or coordination should be provided to simplify UE implementation.

· Dynamic and sub-band information

For dynamic and sub-band information, it has been widely discussed in RAN4 #69Bis meeting. To provide the network signaling support for this kind of dynamic information, some concerns have been raised, e.g. signaling overhead and dynamic network coordination.
Alternatively, UE may blindly detect the required information itself. However, the feasibility of blind detection is doubtful in terms of detection reliability and implementation complexity.
Next, we provide our analysis on the tradeoff of signaling support and blind detection for each parameter.
RI, PMI and Modulation
Based on the evaluation in [1], blind detection of RI/PMI/Modulation format along with Rho_A and Rho_B causes a significant performance loss (up to 4.4 dB) compared with genie-aided NAICS receiver.
Based on the evaluation in [1], for RI, PMI and Modulation blind detection, the observed average performance loss is around 0.7dB (maximum loss is 1.2dB) compared with genie-aided NAICS receiver.
Furthermore, the complexity of blind detection is significantly high for certain interference combination, e.g. 64QAM case and 4Tx case. Therefore, to reduce UE implementation complexity, it would be also desirable to support some network-assisted signaling and the corresponding network coordination. 

Observation 1: For RI/PMI/Modulation Format, network signaling solution should be considered to achieve system performance gain and reasonable UE implementation complexity.
Observation 1: As an alternative approach to the dynamic signaling solution, blind detection could be applied to estimate RI, PMI and Modulation at the UE side, along with network semi-static signaling and/or coordination to reduce UE implementation complexity.

Table 1: Required information list for R-ML/SLIC receivers
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System bandwidth WB Semi-static Semi-Static Signalling and/or Coordination

CFI WB Semi-static Semi-Static Signalling and/or Coordination

MBSFN WB Semi-static Semi-Static Signalling and/or Coordination

CRS AP WB Semi-static Semi-Static Signalling and/or Coordination
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UE specific parameter EPRE PA information
Based on the evaluation in [1], blind detection of RI/PMI/Modulation format along with Rho_A and Rho_B causes a significant performance loss (up to 4.4 dB) compared with genie-aided NAICS receiver.
Regarding the specification support, cell specific parameter PB can be semi-statically signaled to UE as discussed above. UE specific parameter PA is allowed to be configured separately for each UE, and then PA could be dynamically changes per TTI theoretically. However, PA is semi-statically configured for each UE and network may configure the same value for certain UEs within a period. Thus, with limited semi-static network coordination and limited scheduling constraint, PA could be semi-statically signaled to UE to avoid the performance loss caused by PA blind detection.
Observation 2: for PA and PB information, either dynamic network signaling or semi-static network signaling could be provided for NAICS receiver to avoid the noticeable performance loss (up to 4.4dB).

UE specific parameter TM information

Firstly, to our knowledge, it is difficult to directly estimate the TM based on the receiving signals' characteristic. Instead, in order to perform the blind detection on TM information, UE needs to do the detection and decoding procedure for each TM one by one, e.g. TM2, TM3, TM4/6, TM8/9 and TM10. Therefore, it will significantly tighten the detection and decoding timeline for UE implementation. 

Furthermore, the blind detection of other parameters is tightly coupled with the assumed TM. So, the blind detection complexity is scaled with the number of possible TMs.
Finally, similar as PA information, TM is semi-statically configured for each UE and network may configure the same value for certain UEs within a period. Thus, with limited semi-static network coordination and limited scheduling constraint, TM information could be semi-statically signaled to UE to reduce UE implementation complexity.
Observation 3: for TM information, either dynamic network signaling or semi-static network signaling could be provided for NAICS receiver to reduce UE implementation complexity.

DMRS APs, nSCID, virtual cell ID

For DMRS parameters, DMRS APs and nSCID, although the blind detection is possible, the performance is highly suspicious due to the limited DMRS samples for each RB. For virtual cell ID, generally it is very difficult to do the blind detection due to large cell ID candidates. Thus, more study and performance evaluation on blind detection is necessary during future WI. Therefore, 

Observation 4: for DMRS APs, nSCID, virtual cell ID information, the feasibility of blind detection needs further study. 

Based on the observations above, our proposal is:
Proposal 2: for dynamic and sub-band information, network signaling support should be considered to achieve system performance gain and to avoid additional UE implementation complexity.

3 Conclusion
In this paper, we provide our views on the feasibility of blind detection for NAICS receiver. Our proposals are:
Proposal 1: for the semi-static and wideband information e.g. system bandwidth, MBSFN, CFI, CRS AP, Cell ID and PB and CSI-RS pattern, semi-static network signaling and/or coordination should be provided to simplify UE implementation.
Proposal 2: for dynamic and sub-band information, network signaling support should be considered to achieve system performance gain and to avoid additional UE implementation complexity.
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