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Introduction
In last RAN Plenary, Work Item for NAICS [1] was approved. RAN4’s objective is to identify and agree on the parameter combinations that could be jointly blind detected jointly, including if under any subset restriction for any parameters. Considering parameters for blind detection are as follows:
0. Presence or absence of interference 
0. Transmission modes (TM)
0. For DMRS-based TMs: DMRS ports, modulation order, Virtual cell ID, nSCID, Cell ID, CRS ports, and MBSFN pattern
0. For CRS-based TMs: PMI, RI, modulation order, Cell ID, CRS ports, and MBSFN pattern, ρA
0. CFI (if not coordinated and required by receiver implementation)

To cancel or suppress aggressor PDSCH, higher-layer signaling of parameters are beneficial to reduce the blind detection complexity or performance degradation and desirable blind detection parameters to reduce scheduling restriction and signaling overhead were itemized in last RAN1 meeting [2]. In this contribution, we discuss blind detection for dynamic parameters and provide link level performance for blind detection under CRS based transmission mode.


Performance of blind detection  
For CRS based transmission mode, some candidate parameters for blind detection are as follows:
0. Presence or absence of interference 
0. Transmission modes (TM)
0. PMI
0. RI
0. Modulation order
0. PA

In this contribution, we evaluate blind detection performance for combination of transmission mode (TM), PMI, RI, and modulation order under follow interference conditions:
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Those parameters are blindly detected per PRB pair. By working assumption in last RAN4 meeting, maximum 3 layers and one interference cell to cancel/suppress PDSCH interference are considered. For TM blind detection, TM2, 3, 4, and 6 are considered. To reduce UE complexity, reduced TM set is considered, i.e., separated CRS based TM (TM2, 3, 4, and 6) and DMRS based TM (TM8, 9, 10). 
Figure 2‑1 ~ 2-3 show throughput performance for blind detection for SLIC receiver under rank one.  When interference pattern is [ON OFF], blind detection performances are degraded by 1.5~2.5dB in comparison with genie-aid performance under QPSK, 16QAM, and 64QAM modulation order. However, when interference pattern is [ON ON], blind detection performances are similar to those for baseline IRC receiver if we cancel only one interference cell based on RAN4 working assumption. So we need to consider two interference cell cancellations for performance improvement. 
In general, performance for joint blind detection of dynamic parameters shows relatively large degradation in comparison with those with single parameter detection. To improve performance with joint blind detection, increase of NAICS receiver complexity is inevitable. From UE implementation perspective, increased complexity and corresponding power consumption are main concerning points.

- Observation1: Blind detection performances for combination of dynamic parameters such as TM, PMI, RI, and modulation order are degraded by 1.5~2.5dB in comparison with genie-aid performance under interference patter [ON OFF].
-  Observation2: To improve performance gain for NAICS receiver, two cell interference cancellations need to be considered.
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[bookmark: _Ref383423804]Figure 2‑1 SLIC receiver throughput performance with rank one and QPSK for interference cells
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Figure 2‑2 SLIC receiver throughput performance with rank one and 16QAM for interference cells
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Figure 2‑3 SLIC receiver throughput performance with rank one and 64QAM for interference cells



Discussion for further simulation assumption
To analyze and align company observations on blind detection performance for dynamic parameters, common simulation assumption should be considered. Based on agreement in the last meeting, we propose the following simulation assumptions for fair comparison among companies from next meeting (Table 3‑1~3-3).
 
[bookmark: _Ref383292647]Table 3‑1 Simulation assumption for CRS-based transmission (Common parameters)
	Common Parameters[image: ]
	Unit
	Serving
	I1
	I2

	Downlink power allocation
	
	dB
	-3
	-3
	-3

	
	[image: ]
	dB
	-3
	-3
	-3

	BWChannel
	MHz
	10
	10
	10

	Cell Id
	
	0
	6
	1

	Propagation channel
	
	EPA5

	Correlation and antenna configuration
	
	2X2 Low

	MCS
	
	5
	5
	5

	
	
	
	14
	14

	
	
	14
	
	

	
	
	
	25
	25

	Transmission mode
	
	4
	4
	4

	PDSCH Allocation
	PRBs
	1 (Note1)
	50
	50

	Interference pattern
	
	
	ON
	ON

	
	
	
	
	OFF

	Number of control OFDM symbols
	
	2
	2
	2

	Note1: to avoid channel effect, middle PRB should be considered. For example, selected PRB index 20 among PRB index 0~49.
Note2: the precoder shall be updated in each TTI (1 ms granularity)
Note3: no timing and frequency offset




For low (5~25%) SINR geometry and RU 40%,
Table 3‑2 Simulation parameters for low SINR geometry
	Parameters
	Unit
	Serving
	I1
	I2

	E/Noc
	dB
	Sweep E/Noc to cover SINR range
	50% I1/Noc
	Conditional median I2/Noc

	
	
	
	80% I1/Noc
	Conditional median I2/Noc

	Rank
	
	1
	1
	1

	
	
	
	2
	2

	Note1:      Both layers of rank2 transmissions use the same MCS



For medium (40~60%) SINR geometry and RU 40%,
Table 3‑3 Simulation parameters for medium SINR geometry
	Parameters
	Unit
	Serving
	I1
	I2

	E/Noc
	dB
	Sweep E/Noc to cover SINR range
	50% I1/Noc
	Conditional median I2/Noc

	Rank
	
	2
	1
	1

	Note1:      Both layers of rank2 transmissions use the same MCS



Based on above simulation assumption, we suggest that blind detection performance for combination of dynamic parameters is evaluated, and SNR gain and loss at 70% of maximum throughput in comparison with baseline IRC and genie-aid NAICS throughput can be considered for evaluation metric.

Conclusion 
In this contribution, we provide link level simulation results for blind detection performance under CRS-based transmission mode, and our observations are as follows:
- Observation1: Blind detection performances for combination of dynamic parameters such as TM, PMI, RI, and modulation order are degraded by 1.5~2.5dB in comparison with genie-aid performance under interference patter [ON OFF].
-  Observation2: To improve performance gain for NAICS receiver, two cell interference cancellations need to be considered.

And we propose common simulation assumptions to have fair comparison among companies on blind detection performance for dynamic parameters as Table 3‑1~3-3. For evaluation metric, SNR gain and loss at 70% of maximum throughput in comparison with baseline IRC and genie-aid NAICS throughput can be considered.
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