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1	Introduction
Until RAN4 #74 meeting, the discussion on NAICS receiver has been focusing on inter-cell interference scenario. There is no doubt that the inter-cell interference is the main targeted usage for Rel-12 NAICS receiver. Meanwhile, Rel-12 NAICS receiver may still be applied for MU-MIMO scenario, which has been more or less mentioned during NAICS SI and WI core part. However, there is no much dedicated discussion on the usage under MU-MIMO scenario and thereby NAICS UE behavior is left as undefined. 
In this contribution, we elaborate this leftover issue and propose to clarify NAICS UE behavior under MU-MIMO scenario.
2 Discussion
In general, Rel-12 NAICS receiver is requested to do the blind detection of some interference parameters and then perform interference cancellation and/or suppression among all of the configured interference cells. In principle, NAICS receiver could also be enabled to cope with the co-scheduled MU-MIMO intra-cell interference, e.g. network may configure the serving cell as the NAICS assistance information in the specified RRC signaling if network believe the MU-MIMO intra-cell interference is the strongest interference for NAICS UEs.
We reviewed the current specified NAICS RRC signaling in 36.331, which is copied below for the convenience. We noted that PhysCellId field NeighCellsInfo-r12 is allowed to set to any cell ID, including the same cell ID as the serving cell. And in field description, NAICS UE behavior is specified if NeighCellsInfo-r12 is present for a neighboring cell. However, UE behavior seems to be missing in case that NeighCellsInfo-r12 is present for the same cell ID as serving cell. Therefore, the current specification is not clear enough in our understanding. 
NeighCellsInfo-r12	::=		SEQUENCE {
	physCellId-r12					PhysCellId,
	p-b-r12						INTEGER (0..3),
	crs-PortsCount-r12				ENUMERATED {n1, n2, n4},
	mbsfn-SubframeConfig-r12		MBSFN-SubframeConfigList 					OPTIONAL,	-- Need ON
	P-a-List-r12				SEQUENCE (SIZE (1..maxNeighCellInfo-Pa)) OF P-a,
	transmissionMode-List-r12		SEQUENCE (SIZE (1..maxNeighCellInfo-TM)) OF TransmissionMode-r12,
	resAllocGranularity-r12			INTEGER (1..4)
}
NeighCells-Info-r12
This field contains assistance information used by the UE to cancel and suppress interference of a neighboring cell. If this field is present for a neighboring cell, the UE assumes that the transmission parameters listed in the sub-fields are used by the neighboring cell. If this field is present for a neighboring cell, the UE assumes the neighbour cell is subframe and SFN synchronized to the serving cell, has the same system bandwidth, UL/DL and special subframe configuration, and cyclic prefix length as the serving cell, and the granularity for PDSCH resource allocation and precoding of the neighboring cell is at least resAllocGranularity-r12 PRB pair.
First of all, we would like to clarify that
· Question 1: whether network is allowed to configure the serving cell as one of the entry for NeighCellsInfo-r12?
· If it is not allowed, it is clear that NAICS receiver is not expected to handle intra-cell MU-MIMO interference consequently. NAICS receiver then treat it as an error case if the serving cell is included as one entry of NeighCellsInfo-r12. It is the simplest solution, but somehow potentially limit the usage of NAICS receiver under some deployment scenarios. 
· If it is allowed, then the expected behavior of NAICS receiver may need to be further clarified.
Secondly, in case that NAICS receiver is expected to support MU-MIMO,
· NAICS UE is configured with TM5, i.e. network deploy CRS based MU-MIMO transmission TM5. As we know, it is not allowed to configure TM5 as one of TM candidate subset for interference cell. However, the transmission power ratio Pa is the only difference between TM4 and TM5, and NAICS UE is able to blindly detect the Pa. Thereby, NAICS UE is still able to correctly handle the co-schedule TM5 interference if the TM4 and appropriated Pa value is included in the signaled TM and Pa subset.
· NAICS UE is configured with TM8/9/10, i.e. network deploy DMRS based MU-MIMO transmission TM5. Since MU-MIMO transmission is transparent to UE, thus there is no difficulty for NAICS UE to handle the DMRS based MU-MIMO interference.
Based on the analysis above, our observation is 
· Observation 1: NAICS UE is able to perform MU-MIMO interference cancellation and suppression for both TM5 and TM8/9/10.
Furthermore, it was also agreed to NAICS UE is only required to handle one interference in terms of UE capability. Thus, in case NAICS UE is expected to support MU-MIMO interference cancellation and suppression, it should be further clarified that NAICS UE is only required to handle either one inter-cell interference or intra-cell MU-MIMO interference in one subframe.
· Proposal 1: in case NAICS UE support MU-MIMO interference cancellation and suppression, NAICS UE is only required to handle either one inter-cell interference or intra-cell MU-MIMO interference in one subframe.
Lastly, we would like to highlight that our intention is to clarify the usage of NAICS receiver for MU-MIMO scenario, in order to avoid the misunderstanding between network deployment and NAICS UE implementation. Even that RAN4 agree NAICS receiver is applicable to MU-MIMO scenario, we don't have the intension to introduce additional MU-MIMO test case in Rel-12 SI.
3 Conclusion
In this contribution, we propose to clarify NAICS UE behavior under MU-MIMO scenario. First of all, we would like to clarify that 
· Question 1: whether network is allowed to configure the serving cell as one of the entry for NeighCellsInfo-r12?
Additionally, we also have the following observation and proposal, 
· Observation 1: NAICS UE is able to perform MU-MIMO interference cancellation and suppression for both TM5 and TM8/9/10.
· Proposal 1: in case NAICS UE support MU-MIMO interference cancellation and suppression, NAICS UE is only required to handle either one inter-cell interference or intra-cell MU-MIMO interference in one subframe..
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