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1. Introduction
Based on the agreement, the following issues are still open after RAN1#77 [1]:
· The following parameters of interfering cells are signalled by higher layer

· Restricted subset of PA 

· Subset size of  PA  at most 3 (baseline) or 4 values
· 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
· Restricted subset of combination of virtual cell ID and nSCID for TM10

· Maximum subset size of combination of virtual cell ID and nSCID is in the range from 6 to 12, but number of blind detection in a subframe may be less than maximum subset size of combination of virtual cell ID and nSCID

· 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.
In addition, we think two more parameters should be also specified in RAN1 before RAN2’s discussion:
1) Maximum number of cells to be included in network-assistance list

2) Maximum number of PRB pairs for localized type-0 resource allocation and precoding granularity in frequency
In this contribution, we provide views and analysis to further conclude the above issues in RAN1.
2. HL signaling parameters  
Restricted subset of PA
We prefer to have 3 values selected from the current 8 values, for both QPSK and QAM cases. Since this power offset restriction has not been applied for QPSK prior to NAICS, companies may have concern for whether RAN1 should specify new values less than -6dB particular for QPSK [2]. Such low-value offset aims to reduce the power of aggressor PSDCH. However in this case quite limited gain could be achieved through NAICS. If a network expects applying low-value P​A to QPSK will significantly improve system performance, it can simply disable NAICS functionality. Thus we prefer to also apply the same restriction rule to QPSK case to avoid increasing blind-detection complexity.
Proposal #1: Restrict to have 3 PA values selected from the current 8 values, for both QPSK and QAM cases.

Restricted subset of combination of virtual cell ID and nSCID for TM10

It seems all companies agreed that two VCID+nSCID combinations per TP are adequate. From the signalling perspective, eNB may want to send information covering all “possible” interfering neighbor cells. Since interference channel estimation must be able to function on a per-PRB basis, a larger number of candidates may increase the false alarm and thus degrade performance. We had simulation results in [3] to see the impact of increasing the possible VCID+nSCID candidates, and observed that the detecting performance is almost the same for the cases with either 6 candidates or 12 candidates. Furthermore, in the real scenario the actual number for blind detection could be smaller than the number of signaled candidates if the measurements for neighboring cells are available. Thus to ensure NAICS works well, we prefer to have 12 options for (VCID, nSCID) pairs.
Proposal #2: Agree to inform RAN2 to define signalling up to 12 combinations of VCID+nSCID.
Number of cells for network signaling

It had been mentioned by several companies that this value should be concluded in RAN1 to facilitate the discussion in RAN2. Since RAN1 had already agreed to limit the size of VCID+nSCID combinations to be within [6, 12], we think it’s natural to support at most 6 TPs for NAICS. 
Proposal #3: Agree to inform RAN2 to define signalling up to 6 neighboring cells for NAICS.
ZP/NZP CSI-RS information   
Knowing CSI-RS information is beneficial for blind detection of interference parameters. If the signaling is not provided, UEs may treat CSI-RS as PDSCH. Otherwise UE needs to know the combined CSI-RS configuration for applying CSI-RS IC instead of PDSCH IC. The combined information includes all the CSI-RS ports used and the subframe-offset/periodicity configuration. If the signaling is not provided, the UE should not be required to detect CSI-RS configuration (both NZP and ZP CSI-RS), which can be complex and error-prone due to the large number of configurations and candidate sequences to detect on each subframe and due to the relatively low density of CSI-RS. 
Proposal #4: Agree to define signalling for NZP/ZP CSI-RS configuration, including all the CSI-RS ports, the subframe offset / periodicity configuration and 
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if configured; leave it to the performance part discussion to decide whether such signalling is required for the relevant performance tests.
QCL information (TM10)
Interference PDSCH channel estimation should be based on DMRS. In general, interference PDSCH is typically of similar power or weaker than that of desired PDSCH and the channel estimation of interference PDSCH is not going to be that accurate as the channel estimation of serving PDSCH. QCL information can further improve interference channel estimation with the aid from co-located CSI-RS/CRS REs. There are mainly two proposals to signal QCL information. One is to associate VCID+nSCID combination with a certain CSI-RS. Another approach had been proposed to associate VCID+nSCID with all four PQI states [4]. However, since a victim UE cannot know the exact PQI state used by neighboring cell, blind-detection cannot be avoided to know the exact association. We have concern if the blind detection can works well based on this approach. 
Proposal #5:  Agree to associate CSI-RS with VCID+nSCID. At eNB’s discretion, QCL information may or may not be signaled via higher layer signaling. 
PDSCH starting position 

Optionally high layer signalling of PDSCH starting symbol should be defined in our view. The alignment of PDSCH region can simplify the receiver processing since NAICS can be applied to all data REs in the PDSCH. Otherwise, NAICS can only be applied starting from the 4th symbol and apply baseline MMSE-IRC on the previous PDSCH-carrying symbols. Detection of PCFICH can be error-prone because there is no CRC protection of CFI in PCFICH and the UE will always get a CFI. If CFI is not signaled, it should be left to UE implementation on whether to assume a fixed starting symbol or detecting PCFICH.  
Proposal #6:  As an eNB option, CFI of each cell can be provided in higher layer by the serving cell when fixing the CFI is deemed acceptable given the scheduling constraint.

Resource-allocation and precoding granularity

After RAN1#77 we have the following agreement:
· UEs can assume the interference PDSCH resource allocation is at least 1 PRB pair when higher layer signaling for NAICS is present
· A larger interferer parameters granularity in frequency (resource allocation and precoding granularity) can be signaled to UE without any impact on scheduling in the network
Although it is up to eNB to determine the exact value for the bundling granularity, RAN1 should inform RAN2 the maximum number of PRB pairs for this field. In the case of RA type 0, the RA granularity is a RBG which is 1/2/3/4 PRB-pairs depending on the system BW. Thus the maximum value should be no more than 4. It also may provide more flexibility for eNB if we separate the signaling for RA granularity and precoding granularity.
Proposal #7: Agree to inform RAN2 that the maximum number of PRB-pairs for RA and precoding granularity is 4. Consider to separate the signaling for RA granularity and precoding granularity.
TDD UL/DL configuration of interfering cells
The same DL/UL and DwPTS configuration will be used in macro deployment environment (scenario #1 for example). For small cell, different configuration and eIMTA can of course happen. In such cases the interference is not just from PDSCH but also from PUSCH in which case some signaling can be useful if the UE can know the subframes that may become UL instead of DL. However, applying different UL/DL configuration should occur only for cells not close to each other to avoid from strong interference causing by mismatch of UL/DL configuration. Since the inter-cell interference from a neighboring cell with different TDD UL/DL configuration is not strong enough for NAICS, there is no need to provide NAICS signaling. 
Proposal #8: No additional HL signaling for TDD UL/DL configuration in Rel-12 NAICS.
How to associate HL-signalling with a cell ID
It is the common understanding that the interference parameters can be associated with a physical cell ID for TM1-9 and with a VCID+nSCID for TM10. Note that the agreed HL signalled parameters so far are physical cell ID, PB, CRS ports, MBSFN pattern, subset of PA, subset of VCID+nSCID, and TMs, with FFS on QCL, CSI-RS, and PDSCH starting symbol. If QCL with CSI-RS is agreed, it seems that most of the parameters are associated with physical cell ID, including VCID+nSCID. For CoMP scenario #4, there will be multiple combinations of VCID+nSCID associated with the same cell ID. In this case a TP-specific association may be the best solution, but Physical cell ID is still always there. A unified approach is to associate HL-signaling parameters with each {physical cell ID, two VCID+nSCID pairs} corresponding to each TP. Thus there is one “NAICS-IE” for each TP. Note that we do not associate parameters with each VCID+nSCID pair because two VCID+nSCID pairs corresponding to the same TP should share the same HL-signaling parameters. 
Proposal #9: Agree to associate HL-signaling in a TP-specific manner. Agree that for each TP, PB, CRS ports, MBSFN pattern, subset of PA, subset of TMs, VCID+nSCID pairs, and CSI-RS are associated with physical cell ID. 
4 CRS AP for CRS-based TMs
For 4Tx eNBs, TM8/9/10 detection is the same as for 2-Tx cases. TxD and large delay CDD transmission scheme will be quite different, but the number of hypothesis test does not increase. However the detection of PMI/RI for TM4/6 will be significantly more complicated due to 16 PMIs for each of the  possible ranks. Even with PMI/RI subset restriction, it still requires careful study in RAN4 on whether blind detection is feasible or performance is acceptable. The impact of the PMI/RI restriction on system performance also should be carefully investigated.  We prefer to wait for feedback from RAN4 before considering the benefits of PMI subset restriction.
Proposal #10:  Wait for feedback from RAN4 before considering the best approach for 4 CRS APs.
Trigger for NAICS
We prefer to have no additional UE trigger for NAICS. RSRP measurement reports from UE would be enough for serving eNB to provide the transmission parameters of neighbor cells.
Proposal #11: No need to define any NAICS-specific triggers.
Information exchange rate among cells
Since the network assistance information needs to be provided from neighboring cells, we need to have a clear idea on how often eNBs should exchange these NAICS parameters. The selection of these parameters highly depends on traffic patterns and user distribution. We can expect that the traffic characteristic within a cell would vary significantly for every hour due to either mobility or users’ habits. Reconfiguring those NAICS parameters could happen several times within one hour. Thus it is necessary to have X2 interface to exchange NAICS HL-signaling to fully support this feature. 
Proposal #12: Agree to inform RAN3 to have X2 support for Rel-12 NAICS.
3. Conclusion

In this contribution, we provide further analysis of parameters suitable for high layer signalling. We have the following proposals:
Proposal #1: Restrict to have 3 PA values selected from the current 8 values, for both QPSK and QAM cases.

Proposal #2: Agree to inform RAN2 to define signalling up to 12 combinations of VCID+nSCID.
Proposal #3: Agree to inform RAN2 to define signalling up to 6 neighboring cells for NAICS.
Proposal #4: Agree to define signalling for NZP/ZP CSI-RS configuration, including all the CSI-RS ports, the subframe offset / periodicity configuration and 
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if configured; leave it to the performance part discussion to decide whether such signalling is required for the relevant performance tests.
Proposal #5:  Agree to associate CSI-RS with VCID+nSCID. At eNB’s discretion, QCL information may or may not be signaled via higher layer signaling. 

Proposal #6:  As an eNB option, CFI of each cell can be provided in higher layer by the serving cell when fixing 
Proposal #7: Agree to inform RAN2 that the maximum number of PRB-pairs for RA and precoding granularity is 4. Consider to separate the signaling for RA granularity and precoding granularity.
Proposal #8: No additional HL signaling for TDD UL/DL configuration in Rel-12 NAICS.
Proposal #9: Agree to associate HL-signaling in a TP-specific manner. Agree that for each TP, PB, CRS ports, MBSFN pattern, subset of PA, subset of TMs, VCID+nSCID pairs, and CSI-RS are associated with physical cell ID. 

Proposal #10:   Wait for feedback from RAN4 before considering the best approach for 4 CRS APs. 
Proposal #11: No need to define any NAICS-specific triggers.
Proposal #12: Agree to inform RAN3 to have X2 support for Rel-12 NAICS.
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