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1. Introduction 
In RAN1#77, the following following open issues were identified for higher-layer signaling for NAICS:
· The following parameters of interfering cells are signalled by higher layer
· Restricted subset of PA 

· Data RE to RS power offset values should apply to QPSK PDSCH transmissions 

· The exact values of PA will be determined until RAN1#78, including existing values and possible new values

· Working assumption: TM(s) used in eNB

· “x” bits to represent supported TMs, i.e., TM1, TM2 (a “fallback” mode),TM3,TM4,TM6,TM8,TM9,TM10

· FFS: QCL

· FFS: Zero power and non-zero power CSI-RS configuration (Optionally provided by eNB)

· FFS: PDSCH starting position

· FFS: TDD UL/DL configuration of interfering cells

· FFS: How to associate the above higher layer signalling with a cell ID or other parameters (e.g., virtual cell ID, nSCID)

· Network assistance signalling from serving eNB can be provided to UEs without any new NAICS-specific report/trigger from a UE

· FFS: Network assistance signalling from serving eNB can be provided to UEs with new NAICS-specific trigger, and if so the triggering event/condition

· RAN1 will continue the discussion whether to support of 4 CRS APs based CRS-based TMs and whether NAICS precoding matrix assistance signalling may be needed in this case.
This contribution discusses the above open issues.

2. Higher Layer Signalling
2.1 PA values

It was agreed to have subset restriction on the PA values and in the email discussion the sizes considered were 3 or 4.  We have a preference to have 4 values to provide flexibility for the network in configuring the power offset.  These 4 values should be configurable and can be selected from the possible 8 PA values in the current specs.  For simplicity these 4 values are applicable for all modulations.
Proposal 1: 4 PA values are signaled via higher layer signaling and these 4 values can be selected from the existing (8) values in the specification.

2.2 QCL

If the interferer is operating in CoMP, the interfering TP can come from a cell that is not the targeted interfering cell.  Without any QCL information, the victim UE can only use DMRS to demodulate this interfering signal.  Whether using only DMRS is sufficient is under discussion in RAN4.  If it is found that QCL parameters are essential, signaling of QCL parameters should not remove the transmission flexibility offered by CoMP (e.g. DPS).

Proposal 2: Higher layer signaling of QCL parameters should maintain the transmission flexibility of CoMP.
2.3 CSI-RS Configuration

Providing the CSI-RS configuration avoids the victim UE from treating CSI-RS RE as PDSCH.  However, the occurrence of CSI-RS is sparse and furthermore even if UE treats NZ CSI-RS as PDSCH, there will not be much impact if the PDSCH uses QPSK.  This parameter can therefore be optionally signalled to the victim UE.
Proposal 3: Higher layer signalling of CSI-RS configuration is optional.

2.4 PDSCH Starting Position

CFI is a dynamic parameter and so signaling of this parameter over the X2 is not practical, and fixing this parameter would impose a restriction at the interfering eNB.  On the other hand it is beneficial for the victim UE to know the PDSCH starting position.  As a compromise this parameter could be optional.  If it were not signaled the victim UE could either assume that the PDSCH starting position is at the 4th OFDM symbol or it is blindly detected, which of course is up to UE implementation.  If the PDSCH starting position were signaled then the UE would start its PDSCH IC on the signaled PDSCH starting position.  The interfering eNB could still change its PDSCH starting position as long as it started before the signaled PDSCH starting position.
We assume that the baseline RAN4 performance requirements would assume that signalling of the PDSCH starting position is not provided, and it is up to RAN4 whether it is further assumed that the UE starts IC at the 4th symbol or blind detects the PDSCH starting position. If signalling of the starting position can be optionally provided, it would also be up to RAN4 whether to define additional performance requirements for the case of the signalling being provided, and therefore we could also accept no signalling being provided for this parameter. 

Proposal 4: Higher layer signaling of PDSCH Starting Position is optional.

2.5 TDD Configuration

For static DL/UL subframe configuration, it is possible to signal such configuration to the victim UE.  For dynamic configuration as in eIMTA, it would not be practical to provide the dynamic configuration, but the SIB1 configuration can still be provided to indicate the minimum set of DL subframes, and the HARQ reference configuration can be provided to indicate the maximum set of DL subframes.  The victim UE need only perform NAICS during downlink subframes, and since the UE has the ability to detect the presence and absence of PDSCH, it should be able to work out which of the remaining subframes are not downlink subframes and stop interference cancellation accordingly.

Proposal 5: The SIB1 TDD configuration and HARQ reference configuration of the interfering cell are provided to the UE by higher layer signalling. If the HARQ reference configuration is not provided, the UE can assume that eIMTA is not used in the interfering cell.
2.6 VCID

In RAN1#77, it was agreed that the combined number of VCID + nSCID that is higher layer signaled is somewhere in the range 6 to 12.  We have a preference for signalling 12 VCID+nSCID values since there is a high likelihood of dense network deployment thereby requiring a high number of such IDs.
Proposal 6: The number of VCDI+nSCID that is higher layer signaled is 12.
2.7 PRB based NAICS assistance signalling
It can be beneficial if the signaling of NAICS parameters can be targeted at a subset of PRBs.  This allows the restriction to be limited to a subset of PRBs at the interfering cell rather than the entire bandwidth.  At the victim UE, blind detecting of the interferer’s parameters would be limited to a subset of PRBs, and the UE would not be expected to perform IC in the other PRBs.  The higher signaling should indicate the range of PRB where the subset restriction (and hence the IC) is applicable.

Proposal 7: Limit the parameter restrictions to a subset of PRBs of the interfering cell. In PRBs for which NAICS assistance signalling is not provided, the UE is not expected to perform IC. 
3. NAICS Triggers

Subset restrictions on operating parameters reduce scheduling flexibility at the interferer.  The performance will be impacted if the gain from NAICS does not outweigh the loss from the reduced scheduling flexibility.  Not all UEs are NAICS capable and not all NAICS capable UE can perform IC/IS effectively.  Hence when there are very few or no UEs that can operate effectively with NAICS, it is unnecessary to impose any restriction at the interfering cell.  Therefore, it is beneficial that the UE can inform the network whenever it can operate effectively using NAICS so that the network can activate NAICS signalling.  Similarly it is beneficial if a UE can inform the network when it no longer operates effectively using NAICS so that the network can deactivate NAICS signalling.
The trigger for NAICS activation would have to depend on measurements of parameters that impose no restriction at the interfering cell.  Such a measurement could be the RSRP of the interfering cell.  For example if the CRS quality of the interfering cell exceeds a threshold, the UE can trigger an event report to the network.

The trigger for NAICS deactivation can be based on parameters from the subset restriction.  In the WID [1], it is stated in the objective that NAICS UE performance should not be worse than that of Rel-11 LMMSE UE.  In order to ensure this, the UE needs a mechanism to fallback to Rel-11 LMMSE receiver whenever NAICS operation performs worse than the Rel-11 LMMSE receiver.  Hence one way to trigger deactivation is when the UE’s performance is equals (or worse) than that of Rel-11 LMMSE receiver.  The network can then deactivate NAICS operation for this UE and may proceed to inform the interfering cell when the number of NAICS-operating UEs is low.
It is currently unclear whether the CQI definition will change when the UE is operating with NAICS; this is discussed separately in [2].  If the definition is changed, the scheduler may need to interpret the CQI differently for UEs that are operating using NAICS.  It is therefore useful for the network to know whether a CQI report is based on the new or old definition.  Having a trigger to inform the eNB would be very beneficial to the network.
Proposal 8: (Existing) trigger based on RSRP of the interfering cell is used as a basis to activate NAICS for a UE.
Proposal 9: Define new triggers based on UE’s NAICS performance that can be used by network to deactivate NAICS for a UE. 
4. Four CRS AP

Although in RAN4 the NAICS performance study assumes that the interferer uses only 2 CRS ports, this should not be interpreted that all interfering cells need to operate with at most 2 CRS APs.  On the other hand operating with 4 CRS APs would increase the number of blind decodes on the precoder for the victim UE.  In [3] it is proposed that the codebook can be restricted at the interfering cell.  We need to evaluate whether such a restriction is necessary and whether it has an impact to the performance at 4 CRS AP.
Proposal 10: 4 CRS AP operation should not be excluded from NAICS.

5. Conclusion
In this contribution we discuss outstanding issues and we propose the following:
Proposal 1: 4 PA values are signaled via higher layer signaling and these 4 values can be selected from the existing (8) values in the specification.

Proposal 2: Higher layer signaling of QCL parameters should maintain the transmission flexibility of CoMP.

Proposal 3: Higher layer signalling of CSI-RS configuration is optional.

Proposal 4: Higher layer signaling of PDSCH Starting Position is optional.

Proposal 5: The SIB1 TDD configuration and HARQ reference configuration of the interfering cell are provided to the UE by higher layer signalling. If the HARQ reference configuration is not provided, the UE can assume that eIMTA is not used in the interfering cell.
Proposal 6: The number of VCDI+nSCID that is higher layer signaled is 12.
Proposal 7: Limit the parameter restrictions to a subset of PRBs of the interfering cell. In PRBs for which NAICS assistance signalling is not provided, the UE is not expected to perform IC. 
Proposal 8: (Existing) trigger based on RSRP of the interfering cell is used as a basis to activate NAICS for a UE.

Proposal 9: Define new triggers based on UE’s NAICS performance that can be used by network to deactivate NAICS for a UE.
Proposal 10: 4 CRS AP operation should not be excluded from NAICS.
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