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1. Introduction

Parameters must be decided regarding Network-Assisted Interference Cancellation and Suppression (NAICS), which is considered to be beneficial in reducing the complexity of blind detection. At the RAN1 #77 meeting, the following agreements were reached.
Agreements:
· The following parameters of interfering cells are signaled by higher layer

· Cell ID, PB
· CRS ports, i.e., 1, 2, and 4

· MBSFN pattern
· 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

· Restricted subset of PA 

· Subset size of  PA  at most 3 (baseline) or 4 values
· Synchronization of CP, slot, SFN, subframe and common system bandwidth for the serving cell and interfering cells are not signaled

· Synchronization of those parameters can be implicitly assumed at the UE when any higher layer signaling for NAICS is present

· 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
Agreements:
· 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.
· Prepare draft LS (R1-142702) to RAN2, RAN4 (and cc: RAN3) until Friday morning – Jeff (Mediatek)

· Indicate RAN2 that some companies prefer to use “transmission scheme(s)” as an alternative higher layer signalling to “TM(s)”

In this contribution, considering the latest e-mail discussion [1], we describe our views on the remaining parts of higher-layer signaling for the completion of Rel-12 NAICS. 
2. Views on Higher Layer Signaling
We describe our views on each higher layer parameter which needs to be decided.

· Support for ρA
· Only the maximum number of restricted values should be discussed and the exact values should be up to the network choice. The value of ρA may be different for different cells depending on whether or not MIMO is employed. Hence, in order to allow such various types of MIMO operations, it is desirable to indicate multiple values to the UE. In that sense, four values for higher-layer configuration would be reasonable. However, we can also accept three PA values.

· The exact values to be signaled by a higher layer would be selected from the existing eight values and three or four values out of the existing eight values should be configured according to the network choice.
Proposal 1: Three or four ρA values out of the existing eight values should be configured.

· CSI-RS configuration
· In our view, we prefer that NZP and ZP CSI-RS configurations be signaled by a higher layer in order to avoid performance degradation due to an NAICS UE incurring miss-detection through the use of an incorrect modulation order for an interference signal. We also note that such signaling does not cause any network restriction.
· QCL
· Signaling for this parameter would not impose a serious restriction on network operation. Hence, the corresponding higher-layer signaling is preferred to ensure the time- and frequency tracking for the DM-RS-based channel estimation, considering the scenario in which multiple RRHs share the same cell ID in TM10. More specifically, association between a VCID + nSCID and a CRS/CSI-RS configuration would need to be signaled to the UE.
Proposal 2: NZP/ZP CSI-RS configurations and QCL information including the association of a VCID and a CRS/CSI-RS configuration should be supported.
· PDSCH starting symbol

· If the number of OFDM symbols for the PDCCH for the interfering cell is allowed to exceed the semi-statically configured value, the NAICS performance would be degraded since the UE is not able to identify the exact boundary between the PDCCH and the PDSCH of the interfering cell as shown in Fig. 1. In order to allow for flexible change in the PDCCH region even in the presence of such a semi-static value and to minimize the performance loss, one way is to let the UE assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the semi-static value. For example, the UE assumes that the actual boundary does not exceed this value. In this case, the UE cannot apply the NAICS receiver to all the PDSCH regions, but can apply the Rel-11 MMSE-IRC receiver to a part of the subframe instead of the NAICS as shown in Fig. 2. Therefore, although the performance gain of the NAICS may be slightly degraded, the performance of the NAICS is still better than that for the Rel-11 MMSE-IRC receiver by utilizing the Rel-12 NAICS. 

Proposal 3: If the PDSCH starting symbol is configured by higher layer signaling, the UE should assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the configured value.
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Fig. 1. Performance degradation due to inappropriate application of NAICS
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Fig. 2. UE behavior when assuming semi-static signaling

· Association of physical ell ID with NAICS parameter, e.g., VCID

· We consider that a set of NAICS parameters could be associated with a physical cell ID for TM1-9. For TM10, however, such an association is insufficient considering the scenario in which multiple RRHs share the same cell ID. Accordingly, we need to associate NAICS information with each TP, i.e., the set of NAICS parameters could be associated with the VCID. This can be achieved by including a parameter regarding VCID + nSCID in the set of NAICS parameters which also includes a PCID. In this way, the association of a PCID with multiple VCIDs can be provided to the UE for TM10. However, details regarding signaling design should be left to RAN2.

· NAICS-specific triggers/events from UE

· We consider that there is no need or motivation for any new triggers/events from the UE in order to request the eNodeB to provide NAICS parameters. It is desirable that each eNB arbitrarily configure the higher-layer signaling to the NAICS UEs based on existing measurement reports such as the RSRP.

Proposal 4: NAICS-specific triggers/events from the UE in order to request the eNodeB to provide NAICS parameters is not supported in Rel-12 NAICS.

· CRS-based TMs supporting four CRS APs 
· From our perspective, although it is not preferable to preclude a specific deployment scenario, deployment of four CRS APs is not urgent. The main impact of the higher-layer signaling of 4 CRS APs may be the subset restriction and signaling for PMI for TM4/6 if needed. The subset restriction and signaling on the PMI would be acceptable if there is no impact from the restriction on the system performance. However, we would like to see more feasibility studies on the PMI detection for 4 CRS APs without NW assistance which is to be discussed in RAN4.
3. Conclusion
In this contribution, we described our views on the remaining parameters for the NAICS receiver. According to the discussion, we propose the following.
Proposal 1: Three or four ρA values out of the existing eight values should be configured.

Proposal 2: NZP/ZP CSI-RS configurations and QCL information including the association of a VCID and a CRS/CSI-RS configuration should be supported.
Proposal 3: If the PDSCH starting symbol is configured by higher layer signaling, the UE should assume that the number of OFDM symbols for the PDCCH for the interfering cell does not exceed the configured value.

Proposal 4: NAICS-specific triggers/events from the UE in order to request the eNodeB to provide NAICS parameters is not supported in Rel-12 NAICS.
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