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1 Introduction

This paper discussed the open issues of NAICS, including stage-2, stage-3, and NAIC capability.
2 Stage-2 Text Proposal
RAN1 had endorsed the text proposal for stage-2 in [1] and asked us to incorporate the text proposal in [2]. It is proposed to include the text proposal as a new sub-section under Section 23.
	23.X  Network-assisted interference cancellation/suppression

A UE that supports network assisted interference cancellation/suppression (NAICS) receiver functionality can mitigate PDSCH and CRS interference from aggressor cells in order to better receive a PDSCH from its serving cell.  

The network may configure the UE with NAICS information of the aggressor cells in order to help the UE to mitigate the PDSCH and CRS interference of the aggressor cells.  To support NAICS, an eNB may provide NAICS information to its neighbour eNBs through X2 signalling.


Proposal 1
Include the text proposal as a new sub-section under Section 23 of 36.300.
3 Stage-3 RRC issues
RAN1 has further discussed the NAICS details and reflected agreed changes in the latest draft of 36.213 [5]. Those have RAN2 impacts are listed below. It is proposed to update the endorsed RRC CR [4] accordingly. 
1) For servCellp-a-r12, new text is agreed and included in the latest draft [5]. Since the endorsed RRC CR already referred to the correct section, no update is needed.
2) For TM10, RAN1 had following conclusion. It means when TM10 is included, the signaled transmission parameters of NAICS are not applicable to up to 8 layer transmission scheme (see section 7.1.5B, 36.213) of TM10. Since it is related to the usage of signaled parameters, it is proposed to capture the in RRC spec.
	Conclusion: No support of TM10 related assistance signalling for TM10 transmissions using the up to 8 layer transmission schemes and RAN1 assumes that there is no cancellation of TM10 using the up to 8 layer transmission schemes PDSCH interference from neighboring cells in Rel-12 NAICS.


3) For resAllocGranularity-r12, the R1 email discussion hasn’t reached a consensus. Further discussion is expected in November meeting. The corresponding text is likely to be captured under 7.1.6 of 36.213, which is aligned with the endorsed CR. Therefore, it is proposed to keep the current reference and wait for R1 decision.
Proposal 2
Update the endorsed RRC CR according to following:

1) Add “When TM10 is signaled, other signaled transmission parameters in NeighCellsInfo are not applicable to up to 8 layer transmission scheme of TM10.” to the field description of transmissionModeList-r12.
2) Keep the current reference of resAllocGranularity-r12 and wait for R1 decision.
4 NAICS Capability

R1 has discussed the R-12 UE capability including NAICS, the conclusion is included in LS [3]. From the table, R1 confirmed that eNB needs to know the NAICS capability of a UE. Furthermore, the capability is the same for FDD and TDD.
Proposal 3
UE shall signal its NAICS capability.

Proposal 4
There is no difference for NAICS capability for TDD and FDD.

There is no consensus on the whether the indication is per UE or per band in R1, the decision is passed to R4. However, the content of NAICS capability is decided, which is “the maximum number of carriers simultaneously supported by NAICS”. The value range is from 1 to 5, which is the maximum number of CC a UE can support with LTE carrier aggregation.
The capability indication for interference handling for 2 CRS AP has already been agreed in R1. Due to the additional complexity of the PDSCH interference handling for 4 CRS AP, R4 may decide whether to have additional test case and to have another bit to indicate the PDSCH interference handling for 4 CRS AP after the performance evaluation.
Regardless of R4 decision on the additional test case or capability bit for 4 CRS AP, the capability indication for 2 CRS AP shall be included for R-12 UE. Based on this understanding, we provided two version of NAICS capability below.

Example 1: Only indicate NAICS capability for 2 CRS AP
NAICS-Capability-r12
::= SEQUENCE {


maxCC-InterfHandl-2CRS-AP



INTEGER (1..5) 




OPTIONAL,

}
If R4 decides to have another bit for 4 CRS AP, the signaling becomes more complicated. Since the 2 CRS AP and 4 CRS AP capability is not independent, its combined complexity is limited by UE computing power. Therefore, a list, which contains each combination of NAICS capability of max number of 2 CRS AP and max number of 4 CRS AP, should be signaled.
	Max # of NAICS CC
	Support
	Support
	Not support
	Not support

	4 CRS AP
	0
	1
	2
	3

	2 CRS AP
	2
	1
	-
	-


Table 1: The relation between the NAICS capability of 2 CRS AP and 4 CRS AP
Example 2: Indicate NAICS capability for both 2 CRS AP and 4 CRS AP
NAICS-Capability-List-r12
::= SEQUENCE (SIZE (1..6)) OF NAICS-Capability-r12
NAICS-Capability-r12
::=
SEQUENCE {


maxCC-InterfHandl-4CRS-AP



INTEGER (0..5) 




OPTIONAL,


maxCC-InterfHandl-2CRS-AP



INTEGER (1..5) 




OPTIONAL


}
Due to the complexity of signaling NAICS capability for 4 CRS AP, it is proposed to only include NAICS capability for 2 CRS AP and wait for R4 confirmation if they are certain to have test case for 4 CRS AP.
Proposal 5
Include the capability of the max number of simultaneous PDSCH supported by NAICS for 2 CRS AP. Example 1 is used as a baseline.

Proposal 6
Technically endorsed the CR for the NAICS capability signaled per UE and per band. Wait for R4 decision.
Proposal 7
Wait for R4 decision on whether to have additional NAICS capability for 4 CRS AP. 

5 Conclusion
Proposal 1
Include the text proposal as a new sub-section under Section 23 of 36.300.
	23.X  Network-assisted interference cancellation/suppression

A UE that supports network assisted interference cancellation/suppression (NAICS) receiver functionality can mitigate PDSCH and CRS interference from aggressor cells in order to better receive a PDSCH from its serving cell.  

The network may configure the UE with NAICS information of the aggressor cells in order to help the UE to mitigate the PDSCH and CRS interference of the aggressor cells.  To support NAICS, an eNB may provide NAICS information to its neighbour eNBs through X2 signalling.


Proposal 2
Update the endorsed RRC CR according to following:

1) Add “When TM10 is signaled, other signaled transmission parameters in NeighCellsInfo are not applicable to up to 8 layer transmission scheme of TM10.” to the field description of transmissionModeList-r12.
2) Keep the current reference of resAllocGranularity-r12 and wait for R1 decision.

For NAICS capability
Proposal 3
UE shall signal its NAICS capability.

Proposal 4
There is no difference for NAICS capability for TDD and FDD.

Proposal 5
Include the capability of the max number of simultaneous PDSCH supported by NAICS for 2 CRS AP. Example 1 is used as a baseline.

Example 1:

NAICS-Capability-r12
::= SEQUENCE {


maxCC-InterfHandl-2CRS-AP



INTEGER (1..5) 




OPTIONAL,

}
Proposal 6
Technically endorsed the CR for the NAICS capability signaled per UE and per band. Wait for R4 decision.

Proposal 7
Wait for R4 decision on whether to have additional NAICS capability for 4 CRS AP. 

Corresponding CRs for 36.300[6], 36.331[7], and 36.306[8] are provided.
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