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1 Introduction
In the last RAN1 #75 meeting, the following agreements are reached on network signalling/coordination:

· Some transmission parameters are listed in the RAN4 agreed receiver assumption section of TR36.866, and include:
· Parameters that are higher-layer configured per the current specifications (e.g., TM, cell ID, MBSFN subframes, CRS antenna ports, PA, PB) 

· Parameters that are dynamically signalled per the current specifications (e.g., CFI, PMI, RI, MCS, resource allocation, DMRS ports, n^DMRS_ID used in TM10)
· Other deployment related parameters (e.g., synchronization, CP, subframe/slot alignment)
· Compared to requiring NAICS receivers to detect all interference parameters,  some network signalling/coordination can be beneficial for reducing receiver complexity and/or improve performance with increased robustness under intra-cell and inter-cell interference scenario
· The transmission parameters that can be considered for signalling and that for receiver detection are FFS
· Note that assistance signalling can be different from transmission parameters
· Some transmission parameters may be detected or corresponding signalling of those parameters may be introduced
· Such assistance signalling may use higher layers regardless of whether the associated transmission parameter is higher-layer configured or dynamic
· Some dynamic assistance signalling can be considered if sufficient system-level gain is shown, and some dynamic parameters may be coordinated, but with scheduling constraint, or detected or signalled or a combination of the three
· Other deployment related parameters may be coordinated or detected.
· Semi-static coordination signalling or coordination is suited for non-ideal backhaul 
· Dynamic coordination may be feasible only under ideal backhaul
· Other potential PHY impact needs further study (e.g., CSI feedback)
In this contribution, we discuss network coordination for NAICS with consideration of feasibility and performance impact. Network assistance signalling for NAICS is discussed in our companion contribution [3].
2 Network coordination for NAICS
Network coordination for NAICS may reduce the signalling overhead and the receiver complexity of interference cancellation or suppression. However too much network coordination would limit the scheduling flexibility and even cause negative impact to the system performance especially in non-ideal backhaul situation. As a result, study on the appropriate network coordination is necessary for NAICS with the tradeoff between scheduling flexibility, signalling overhead and receiver IC/IS complexity.
The following network coordination may be considered:
· Synchronization, subframe/slot alignment

If synchronization is not satisfied or subframe/slot is not aligned between the victim cell and the interfering cell, interference cancellation or suppression will become more difficult and the NAICS gain may be limited due to non-synchronization or subframe/slot misalignment. Thus synchronization and subframe/slot alignment are required for NAICS.
· CP length and system bandwidth alignment

Since CP length and system bandwidth are part of semi-static/static interference parameters [3], they can be informed from the interfering cell to the victim cell through backhaul. However, this would cause the victim UE more complexity for IS/IC operation especially when the CP length and/or system bandwidth of the victim cell is different with those of the interfering cell. It seems better to have CP length and system bandwidth of the victim cell aligned with the interfering cell to save a lot of IC/IS complexity at the expense of losing some system flexibility. We believe for most practical deployment scenarios, it would be the case to have CP length and system bandwidth aligned.
· PRB alignment
With distributed scheduling among different cells, PRB overlapping becomes common. In PRB overlapping cases, PRB allocation of interfering signal should be informed to the victim UE. But since PRB allocation is usually dynamically changed, the indication signalling of it will consume a lot dynamic signalling or cause too much blind detection complexity. Furthermore, it may not be possible due to backhaul delay in non-ideal backhaul situation. PRB overlapping also makes interference cancellation or suppression difficult for victim UE receiver especially for the bit-level SIC/ML receiver with decoding. In addition, if VRB allocation is used in PDSCH transmission for the victim UE and/or the interfering UE, VRB overlapping happens even on every slot other than on every subframe for PRB allocation, which makes PRB allocation signalling or interference cancellation/suppression at the victim UE more difficult. As a result, network coordination to align PRB seems very beneficial for NAICS. 
· PDSCH starting position alignment
If PDSCH starting position of the victim UE is different with that of the interfering UE, especially when CFI of the victim UE is smaller than that of the interfering UE, the victim UE will suffer different types of interference. I.e. PDSCH of the victim UE on one PRB pair is interfered by PDSCH interference in some symbols while interfered by PDCCH interference in the other symbols. In turn, this leads to complex IS/IC operation and hence degraded performance for the victim UE. Therefore, it is preferred to have PDSCH starting position of the victim UE aligned with its interfering UE.
· Limit the maximum MCS level/ modulation order of the interfering signal
For bit-level SIC/ML receiver with decoding, the MCS of the interference signal is required to be known by the victim UE in order to decode the interferer’s data. For example, a victim UE in cell edge with poor SINR suffers the strong interference from another cell’s centre UE with high MCS level. The victim UE may not be able to decode the interferer’s data correctly or with poor decoding performance of the interferer’s data due to poor interference estimation. If the MCS level of the interfering signal is limited, the interference estimation accuracy and hence the system performance will be improved and/or blind detection complexity will be reduced. This could be achieved via network coordination such as limited maximum MCS level of the interfering signal.

For a similar reason, for symbol-level SIC/ML receiver, modulation order of the interfering signal may need to be limited as well.
· Limit the maximum transmission layer of interfering signal
If the transmission layer of the interfering signal is more than that of the victim UE, the victim UE may not be able detect the interfering signal or detection performance of the interfering signal is poor due to poor interference estimation [4]. Thus, the maximum transmission layer of interfering signal may need to be limited by network coordination. 
· Orthogonal DMRS port allocation for the victim UE and the interfering UE

The accuracy of channel estimation is important to achieve good IC/IS performance. Since DMRS support orthogonal configuration, and if the DMRS port of the victim UE and the interfering UE are orthogonal with each other, the DMRS channel estimation accuracy and system performance will be improved [5]. And thus allocating the DMRS port by network coordination to have the orthogonal DMRS ports for victim UE and the interfering UE is preferred.
3 Conclusion

In this contribution, we discussed the network coordination for NAICS, and the following network coordination methods are identified for NAICS. Note that some of them have obvious gain for NAICS and can be implemented with least specification impact while others may require further study on the performance/signalling/complexity tradeoff.
· Synchronization, subframe/slot alignment

· CP length and system bandwidth alignment

· PRB alignment

· PDSCH starting position alignment

· Limit the maximum MCS level/ modulation order of the interfering signal
· Limit the maximum transmission layer of interfering signal

· Orthogonal DMRS port allocation for the victim UE and the interfering UE
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