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1 Introduction

In RAN4#72 meeting the randomized interference model has been proposed in [1] and the discussion focused on how to model the interfering NC in order to guarantee a proper BD implementation based on the working agreement as 1 PRB pair as the BD granularity.
In this contribution we further provide our view on the NC interference model together with simulation results and proposals.
2 NC interference model
As pointed it out in [2] there are different test purposes for NAICS performance requirements and one important aspect is to make sure the BD can function properly under the working assumption of BD granularity of 1 PRB pair. Furthermore, the frequency and timing offsets should be also modelled for NC, in a similar way as FeICIC. The NC interference model should also have the possibility to verify the BD of some certain parameters such as PDSCH start without HL signalling.
2.1 Randomized interference model based on 1 PRB pair

It was agreed as working assumption that the jont BD of NAICS receivers should be based on BD granularity as 1 PRB pair and it’s important to build up an interference model for NC to guarantee this BD granularity as 1 PRB pair. It was proposed in [2] to use a like-phase 2 model without follow CQI or OLLA but keeping the burst model. The bursty model can reflect the realistic scenario in a best way but has the disadvantage of taking too long simulation time. The traffic burst is with the purpose to make sure the PDSCH presence could be blindly detected and actually as long as we model the interference with the possibility to not to schedule data on certain PRB pair then there is no need to use the phase-2 bursty model. In order to simplify the test we propose the test with the NC interference modelled in Table 1 as following.
Table 1 NC interference model

	Parameters
	Settings per PRB pair

	SC FRC
	MCS=5 with rank 1

	CRS AP
	[2, 2, 2] for SC and 2 NC

	TM
	[4, 4, 4] for SC and 2 NC

	Mod
	QPSK, 16QAM, 64QAM with 1/3 probability on each

	PMI
	Randomly changing

	RI
	Same as Phase 2 with 60% rank1 and 40% rank 2

	PDSCH presence
	95%


Figure 1 and 2 show the TP results for SLIC and E-IRC based on TM= [4, 4, 4], MCS= [5, random, random], CRS APs= [2, 2,2], RI=[1, random, random], 5-25% geometry level, RU=40%, Scenario 1 under I1/No@50%tile.
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Figure 1 TP for SLIC on randomized interference model for 5-25% geometry level with 50%-tile I1/Noc
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Figure 2 TP for EIRC on randomized interference model for 5-25% geometry level with 50%-tile I1/Noc
Observation 1: With interference model for NC as proposed in Table 1 the advantages are

1. The frequency selective interference can be introduced for each one PRB pair which was missing for the Phase 2 model.

2. No need of bursty model but it still can verify the BD of PDSCH presence.
3. The minimum BD granularity as one PRB pair can be verified with still good NAICS gain.

Proposal 1: New interference model with randomized Modulation order, PMI, RI and PDSCH presence on every PRB pair from Table 1 should be used to fulfil the test purpose of verifying the minimum BD granularity as one PRB pair.

2.2 Frequency and timing offset from NC

There was also concern on the NAICS receiver performance when NC is with frequency and timing errors comparing to SC. As some small number of frequency and timing offsets could happen in reality they are reasonable to be considered in the test scenarios under NAICS work. Also for FeICIC such frequency and timing offsets have already been included in the test configuration so it is justified to reuse similar setup for NAICS. Table 2 gives the frequency and timing offsets for both NCs as used in FeICIC.
Table 2 Frequency and timing offset for NC

	
	1st NC
	2nd NC

	Frequency offset in Hz
	-300
	100

	Timing offset in us
	1
	-3


Figure 3 and 4 show the TP results for SLIC and E-IRC based on TM=[4,4,4], MCS=[5,5,5], CRS APs=[2,2,2], RI=[1,1,1], 5-25% geometry level, RU=40%, Scenario 1 under I1/No@50%tile with and without the frequency and timing offsets for both NAICS receiver and baseline receiver.
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Figure 3 TP for SLIC on randomized interference model for 5-25% geometry level with 50%-tile I1/Noc
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Figure 4 TP for EIRC on randomized interference model for 5-25% geometry level with 50%-tile I1/Noc
Figure 5 and 6 show the TP results for SLIC and E-IRC based on TM=[9,9,9], MCS=[5,5,5], CRS APs=[2,2,2], RI=[1,1,1], 5-25% geometry level, RU=40%, Scenario 1 under I1/No@50%tile with and without the frequency and timing offsets for both NAICS receiver and baseline receiver.
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Figure 5 TP for SLIC with frequency/time offsets for 5-25% geometry level with 50%-tile I1/Noc
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Figure 6 TP for EIRC with frequency/time offsets for 5-25% geometry level with 50%-tile I1/Noc
It can be observed with the capability of tracking proper frequency and timing on NC there is no visible performance loss when comparing to introducing frequency and timing offsets in the simulations.
Proposal 2: Frequency and timing offsets should be modelled in the NC for NAICS performance phase as proposed in Table 2 with same numbers used in FeICIC to be reused here.

2.3 Randomized PDSCH start (CFI) from NC
It is pointed out in [3] and [4] due to no HL signalling for PDSCH start it’s necessary to guarantee the BD of PDSCH start. The best way is to model a randomized PDSCH start at NC. The model is to have a random PDSCH start (CFI) among CFI= 1, 2, 3 with the current 10MHz setup.
Figure 7 and 8 show the TP results for SLIC and E-IRC based on TM=[4,4,4], MCS=[5,5,5], CRS APs=[2,2,2], RI=[1,1,1], 5-25% geometry level, RU=40%, Scenario 1 under I1/No@50%tile with genie and blind detection on NAICS receiver and baseline receiver.
Proposal 3: Randomized PDSCH start from NC should be used in the interference model for NAICS.
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Figure 7 TP for SLIC with random PDSCH start for 5-25% geometry level with 50%-tile I1/Noc
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Figure 8 TP for E-IRC with random PDSCH start for 5-25% geometry level with 50%-tile I1/Noc
3 Conclusions

In this contribution we provide analysis with simulation results on NC interference model. Our observations and proposals are summarized below.

Observation 1: With interference model for NC as proposed in Table 1 the advantages are

1. The frequency selective interference can be introduced for each one PRB pair which was missing for the Phase 2 model.

2. No need of bursty model but it still can verify the BD of PDSCH presence.

3. The minimum BD granularity as one PRB pair can be verified with still good NAICS gain.

Proposal 1: New interference model with randomized Modulation order, PMI, RI and PDSCH presence on every PRB pair from Table 1 should be used to fulfil the test purpose of verifying the minimum BD granularity as one PRB pair.

Proposal 2: Frequency and timing offsets should be modelled in the NC for NAICS performance phase as proposed in Table 2 with same numbers used in FeICIC to be reused here.

Proposal 3: Randomized PDSCH start from NC should be used in the interference model for NAICS.
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