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1. Introduction
In RAN4#103-e meeting, we discussed the PDCCH modelling, however, no conclusion was reached, a way forward was agreed in [1]. In this contribution, we further discuss this remaining issue.
2. [bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
[bookmark: _Hlk70606686]Interference modelling in PDCCH region
· Option 1: All the REs in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports.
· Option 2: Assume PDCCH transmission from interference cells, and for each cell, OCNG signal is transmitted on each RE that is not occupied by the PDCCH of this cell.
· Option 3: Assume PDCCH transmission from interference cells which is non-overlapping with serving cell.
There are mainly two types of views, which are overlapping and non-overlapping PDCCH among serving cell and non-serving cells.
For the purpose of defining the PDSCH demodulation requirement, as long as the PDCCH decoding can be performed correctly, it is better to configure the PDCCH parameters as typical network configuration, which is overlapping PDCCH scheduling among cells, this is also the worst case for demodulation.
According to the simulation results from companies in last meeting [2], we list the average SINRs in all test cases as below.
	PDSCH
	HomNet
	FDD
10MHz/15kHz
	4T2R
	TDLC300-100
	Average impairment SNR=14.7
	Average SINR= 5.32

	
	
	
	4T4R
	TDLC300-100
	Average impairment SNR=9.9
	Average SINR= 0.52

	
	
	TDD
40MHz/30kHz
	4T2R
	TDLC300-100
	Average impairment SNR=15.0
	Average SINR= 5.62

	
	
	
	4T4R
	TDLC300-100
	Average impairment SNR=10.3
	Average SINR= 0.92

	
	HetNet
	FDD
10MHz/15kHz
	4T2R
	TDLA30-10
	Average impairment SNR=11.9
	Average SINR= 3.62

	
	
	
	4T4R
	TDLA30-10
	Average impairment SNR=7.1
	Average SINR=-1.17

	
	
	TDD
40MHz/30kHz
	4T2R
	TDLA30-10
	Average impairment SNR=11.9
	Average SINR=3.62

	
	
	
	4T4R
	TDLA30-10
	Average impairment SNR=7.4
	Average SINR=-0.88


Refer to the PDCCH demodulation requirements in TS38.101-4 [3], we also list the PDCCH SNR at PDCCH Pm-dsg=1% for some similar cases. 
	PDCCH
	FDD
10MHz/15kHz
	2T2R
	TDLC300-100
	SNR = -1.3 (at Pm-dsg=1%)

	
	
	2T2R
	TDLA30-10
	SNR = -0.2 (at Pm-dsg=1%) 

	
	
	2T4R
	TDLC300-100
	SNR = -4.5 (at Pm-dsg=1%)

	
	
	2T4R
	TDLA30-10
	SNR = -1.0 (at Pm-dsg=1%)

	
	TDD
40MHz/30kHz
	2T2R
	TDLC300-100
	SNR = -1.2 (at Pm-dsg=1%)

	
	
	2T4R
	TDLC300-100
	SNR = -4.3 (at Pm-dsg=1%)


Based on our observation, PDCCH safe SNR is lower than PDSCH average impairment SINR in each pair of similar cases. Therefore, we think the PDCCH is robust enough at every case in Table 1, the impact on PDSCH demodulation can be ignored. From the above, we support overlapping PDCCH among serving cell and neighboring cells.
Option 1 and Option 2 can achieve the same interference level as overlapping PDCCH by different interference modelling methods. Option 1 is slightly preferred by us since it comes from LTE, the spec writing can reuse LTE approach.
Proposal 1: All the REs in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports.
3. Conclusion
In this contribution, we discuss the PDCCH interference modelling for inter-cell interference suppression with MMSE-IRC receiver. Our proposal is:
Proposal 1: All the REs in control region filled with QPSK randomly modulated symbols with random precoding for the number of antenna ports.
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