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1 Introduction

The core part of NAICS WI is completed and the performance phase of the work item has started in RAN 4 #62bis. The scope of the performance phase is to define a suitable test plan and the detailed tests in order to ensure that the UE behaves correctly.
In the WID description in [1]  one of the objective of the performance part was defined as:

· Ensure no performance loss compared to LMMSE-IRC receivers in all interference PDSCH scenarios including different transmission modes than that of desired PDSCH, per PRB or PRB-pair based resource allocation for interference PDSCH,  and/or lack of higher-layer signalling, in a wide range of typical network deployment conditions (including also 4Tx) for both CRS based and DM-RS based TMs. 
which means that RAN 4 has to ensure the robustness of the UE. 

Document [2] discusses the test scope and highlighted the importance of guaranteeing that the UE has a robust behavior.

In particular the fallback capability of the UE shall be guaranteed in two sets of conditions

· When the characteristics of the interfering neighbor cell and of the serving cell are not suitable for NAICS feature;
· When the signaling is not accurate because of a delay in the network or because of load reasons.
This paper discusses the UE fallback capability under unfavourable NAICS conditions. 
2 Fallback capability under unfavourable NAICS conditions

Under the study item simulation results were provided with several conditions for serving and interfering cells. It is pretty easy to understand that there are certain interference and serving cell signal characteritis which are not suited for NAICS feature. For example high order modulation for interferers, or rank 2 for the interfering cells or mixture of TMs when TM9 is used in the serving cell and TM4 in the interfering cells. In the latter example, the reason is that the reference IRC receiver works pretty well in this case because the interference level (the covariance matrix) is built thanks to the DM-RSs, while NAICS is affected by poor channel estimation due to interference.
In order to fallback to the IRC performance the UE has several possibility, one of those is to perform blind detection and to create a decision region such that, when certain conditions are met the NAICS receiver is disabled. However this method requires to take into account all the possible combination of parameters to make sure that performance higher than LMMSE-IRC is always guaranteed.  Other methods to achieve the same fallback capability are possible and are not precluded. 
The following list provides the test that could be introduced to make sure that in several conditions the legacy rel-11 performance is not broken. These tests correspond to tests 7-10 in [3]. All these tests should be configured with frequency offsets as -300, 100Hz and timing offsets as 1, 3us for the 1st and 2nd NC, PDCCH explicitly modelled. In addition, for tests with TM4 on NC1 CSI-RS configuration (configuration 2) is configured and for all tests with TM9 on NC 1 NZP CSI-RS (configuration 2) and 3 ZP CSI-RS (configurations 3, 4 and 5) are configured.
Table 1. List of possible tests with unfavourable NAICS conditions.
	Test reference from [3]
	geometry level
	RU
	I1/No@
	TM
	CRS AP
	MCS
	RI
	CRS status

	7
	5-25%
	40%
	50%tile
	[9,9,9]
	[2,2,2]
	[16,16,16]
	[1,2,2]
	Colliding

	8
	5-25%
	40%
	50%tile
	[9,4,4]
	[2,2,2]
	[16,16,16]
	[1,2,2]
	Colliding

	9
	5-25%
	40%
	50%tile
	[4,4,4]
	[2,2,2]
	[16,16,16]
	[1,2,2]
	Non-colliding

	10
	5-25%
	40%
	50%tile
	[9,4,4]
	[2,2,2]
	[16,16,16]
	[1,2,2]
	Non-colliding


As an example we provide here the results of test 8 in terms of throughput vs SNR for SLIC with blind detection with no fallback behaviour and blind detection and IRC receiver. The other performance results are provided in [4]. In all these cases the performance of SLIC receiver when blind detection is performed are worse than the IRC performance if the UE does not implement any fallback mechanism. The 4 tests cases guarantee that the UE is capable of falling back to a legacy IRC receiver. Other conditions where NAICS UE without fallback behaviour would perform worse than the legacy LMMSE-IRC are of course possible and it might be discussed further whether additional tests are needed.
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Figure 1. Test 8.

3 Conclusions

In this contribution we have discussed the robustness of the UE under unfavourable NAICS conditions.
We provide a set of tests which could be used to guarantee that the UE is capable of recognizing unfavourable conditions and fallback to IRC receivers. In all the conditions proposed, if the UE does not have the fallback capability,  NAICS performace would be lower than the IRC receiver.

Proposal: adopt the list of tests (tests 7-10 in [3]) as provided above to guarantee UE fallback capability when unfavourable NAICS conditions are present. Additional tests could be also discussed.
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