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1. [bookmark: _Ref498564494][bookmark: _Hlk521582650][bookmark: _Ref32326212]Discussion
NR system is designed to support various application scenarios which can be configured very flexibly. For example, the time domain resource allocation (TDRA) is indicated dynamically in DCI, and the PDSCH/PUSCH can be configured as Type-A/Type-B with configurable number of DMRS symbols. The time domain position of DMRS depends on number of configured additional DMRS and the allocated TDRA. Few examples as shown in figures 1, 2, 3 below.
Furthermore, DMRS ports can be multiplexed in FDM manner, e.g. Type-1 DMRS (Comb structure), where the data RE may or may not be multiplexed on the DMRS symbol depending on indicated “value” in DCI. As an example, in table1 and table 2 below, when “value”=0 is indicated, which refers to DMRS CDM group without data is 1, that means data can be mapped on DMRS symbols on orthogonal sub-carriers.
Table1: rank1
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0

	1
	1
	1

	2
	2
	0

	3
	2
	1

	4
	2
	2

	5
	2
	3

	6-7
	Reserved
	Reserved



Table2: rank2
	Value
	Number of DMRS CDM group(s) without data
	DMRS port(s)

	0
	1
	0,1

	1
	2
	0,1

	2
	2
	2,3

	3
	2
	0,2

	4-7
	Reserved
	Reserved



In figure 1) UE1 in cell1 is allocated 6 symbols and UE2 in cell2 is allocated 3 symbols. In this scenario, two figures depict two cases where in the figure a) two UE1 in cell1 is not able to observe interference from UE2 in cell2 on the DMRS symbol and in the figure b) UE1 in cell1 is able to observe interference from UE2 in cell2 on the DMRS symbol. On the other hand, if there are other UEs scheduled in cell2 on symbols not occupied by UE2, the interference measured on DMRS by UE1 still does not reflect the interference from other UEs.

  Cell1, UE1
Cell2, UE2
Cell1, UE1
Cell2, UE2

a)                                                             b)
Figure 1, type B scheduling in adjacent cells

In figure 2) UE2 in cell2 is scheduled with repetition with different beams (or spatial relations) whereas UE1 in cell1 is scheduled without repetition. In this example, UE1 observes different interference on first DMRS symbol and second DMRS symbol.

Cell1, UE1
Cell2, UE2
Beam1
Beam2

Figure 2, scheduling with and without repetition

And, in figure 3) UE1 in cell1 is scheduled such that data is multiplexed on DMRS symbols, whereas UE 2 in cell2 is scheduled such that there is no data multiplexed on DMRS symbols. In this case, UE1 does not observe interference on DMRS from UE2 
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DMRS value 0 
Cell2, UE2, rank 2
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DMRS value 4 or 5
Or
Data RE
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Blank RE

c)
Figure 3, scheduling with and without data multiplexed on DMRS symbols

2. Evaluations
In this section, preliminary evaluation results are provided to demonstrate IRC receiver performance degradation in case the interference in neighboring cell is misaligned. Following cases are simulated. Other assumptions can be found in Annex.
Scenario a: type-B PDSCH scheduling in cell1 and cell2
Case1: UE1 in cell1 and UE2 in cell2 are scheduled with 6 symbols (fully overlapping with same DMRS configuration)
Case2: UE1 in cell1 is scheduled with 6 symbols and UE2 in cell2 is scheduled with 3 symbols (partial overlapping, figure 1 a)
Case3: UE1 in cell1 is scheduled with 6 symbols and UE2 in cell2 is scheduled with 3 symbols (partial overlapping with overlapping DMRS, figure 1 b)

[image: ]
Figure 4, link level evaluation results

Scenario b: type-A PDSCH scheduling in cell1 and cell2 (fully overlapping with same DMRS configuration)
Case1: UE1 in cell1 is scheduled with rank 1 (DMRS port 0), UE2 in cell2 is scheduled with rank 2 (DMRS ports 0, 1)
Case2: UE1 in cell1 is scheduled with rank 1 (DMRS port 0), UE2 in cell2 is scheduled with rank 2 (DMRS ports 0, 2)
Case3: UE2 in cell1 is scheduled with rank 1 (DMRS port0), UE2 in cell2 is scheduled with rank 2 (DMRS ports 2, 3)
[image: ]
Figure 5, link level evaluation results
In the figure, “full” corresponds to case1, “partial” corresponds to case2 and “non” corresponds to case3.

Observation: from the evaluation results, it can be observed that when the interference measurement on DMRS does not reflect actual interference, the performance of IRC receiver degrades significantly. 
3. Conclusion
From the evaluations it can be observed that IRC receiver performance degrades significantly when the neighboring cell interference is not aligned. 

4. Annex
Simulaiton assumptions
	Parameter
	Value

	Carrier frequency for evaluation
	4 GHz

	Channel model
	TDL-A (delay spread:100 ns) as in 38.901 

	UE speed
	3 km/h

	BS antenna configuration
	4 Tx antenna with low correlation

	UE antenna configuration
	4 Rx antenna with low correlation

	Sub-carrier spacing
	30 kHz

	Channel estimation
	Practical MMSE filter

	Receiver type
	Adaptive MMSE-IRC receiver with 2PRBs granularity 

	Rank adaptation
	disabled

	AMC adaptation
	enable

	Codebook type
	Type I

	CSI-RS
	Period :160 slots

	UE assumption
	One target UE with fixed 1 layer data,  the other UE as interference

	PDSCH allocation
	Depend on the Cases listed in paper
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