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1
Introduction

In this contribution we provide a text proposal for capturing the network assistance options discussed in conjunction with NAICS operation.
Text Proposal

< start of text proposal >

10
Potential specification impact

[Editor's note: This section will capture the study of the following bullet in objective #3: Identify any physical layer changes and network signalling needed to achieve the system level gain; and trade-off study between gain, robustness, and signalling/coordination complexity. If significant gain is identified for solutions with network assistance compared to solutions without network assistance, study the system and specification impact of network-assisted IS/IC]

Some transmission parameters are listed in the “receiver assumption” subclause of TR36.866, and they 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, 
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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)

10.1 Dynamic signalling of interference parameters

Dynamic signalling of interfering parameters is possible from the serving cell or from the interfering cell. The signalling can be also dedicated, broadcast, or it may be appended in legacy DCIs.

10.1.1 Dynamic signalling of interference parameters from the serving cell

Dynamic signalling of the interference parameters from the serving eNB implies that the interfering eNB signals the interfering parameters of interest to the serving eNB using the backhaul link connecting the serving and the interfering eNBs. It is expected that exposing the dynamic parameters to the backhaul delay would reduce the interference cancellation efficiency of a NAICS receiver. In particular, NAICS scenario 1 can be supported while gains in NAICS scenario 2a and 2b are expected to diminish. 

If interference parameters are signaled in the same DCI as the serving cell information, there is a limitation in terms of available DCI payload. For instance, the signaling could be limited to low rank and low number of canceled interferers. However, in this case the legacy number of blind decodings can be used.

If a new, additional DCI is constructed for the interference parameters (NAICS DCI), the number of blind decoding attempts is increased as NAICS and legacy DCI need to be decoded per UE. Control channel capacity of the serving cell may become a bottleneck in case of dedicated/UE specific NAICS DCI.

10.1.2 Dynamic signalling of interference parameters from the interfering cell

Dynamic signalling of the interference parameters from the interfering eNB avoids sending the interference characteristics information over the X2 to the serving eNB, hence avoids exposing the parameters to the delays of the X2 interface. On the other hand, it requires the capability of the NAICS UE to decode such interference information. 

The interference information can be transmitted in a dedicated or broadcast form. Both signaling options imply up to double blind decoding complexity compared to legacy.

The instance in which the interference information is contained in one broadcast NAICS DCI targeting all NAICS UEs is supported in all NAICS scenarios. Such broadcast signaling limits the information which can be signaled. This needs to be compensated through blind detection and/or coordination and/or parameter restriction.

The instance in which the interference information is contained in dedicated NAICS DCI targeting dedicated NAICS UEs is not efficiently supported in all scenarios as backhaul coordination is needed. The control channel capacity of the interfering eNB may become a bottleneck.
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