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1	Introduction
[bookmark: _Hlk528680199]After last RAN4 #109 meeting, most of the parameter assumptions have been agreed for doing evaluations. According to the WF [1], followings are agreed assumptions:
	Parameters
	Values

	Duplex mode
	FDD

	SCS
	15 kHz

	Bandwidth
	10 MHz

	Channel model
	TDLA30-10 and TDLC300-100

	Antenna configuration
	2x2, 2x4, 4x2, 4x4

	CRS
	4 port CRS

	DCI payload (excluding CRC)
	39 bits

	Interleaving
	Non-interleaved

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6

	Shift index
	0

	CORSET duration
	2 
(2nd symbol and 3rd symbol)

	CORSET RB
	48

	AL
	4, 8

	Note 1: The bandwidth of NR CORESET is within the bandwidth of LTE.
Note 2: gNB punctures the PDCCH data and DMRS REs overlapped with LTE CRS.
Note 3: PDCCH channel estimation is assumed to use only the clean PDCCH symbol.



In this contribution, we shared our views on the left open issues and gave our proposals on how to design the NR PDCCH test cases.
2	Discussion
2.1 Parameter assumption
Antenna configuration
During last meeting’s discussion, companies have different views on the antenna configuration assumption. Following two options have been taken into account:
	Antenna configuration 
Way forward:
· Option 1: 2x2, 2x4, 4x2, 4x4
· Option 2: 4x2, 4x4 only



Since we assumed 4 ports LTE CRS, it is also straightforward to consider 4Tx for NR PDCCH, plus RAN1’s studies considered 4Tx for evaluation as well. In 38.101-4, only 4Tx has been considered for both LTE and NR for minimum requirements for PDSCH with inter-cell CRS interference (5.2.2.1.19). 
However, previously, only 2Tx has been considered for NR PDCCH requirements (5.3.2 and 5.3.3). It is also preferable to cover more scenarios with 2Tx. Thus, we slightly prefer option 1 but can accept option 2 to consider 4Tx only. 
Proposal 1: option 1 and option 2. If consider option1, need to distribute them into different test cases. 
Channel bandwidth
In last meeting, companies agreed on considering 10MHz/15kHz for channel bandwidth and SCS. For TDD, however, there are two candidate options:
	Channel bandwidth
Agreement:
· For FDD, consider 10MHz/15kHz
Way forward:
· For TDD, 
· Option 1: 10MHz/15kHz
· Option 2: 20MHz/15kHz



RAN1 has used 20MHz for studies and evaluations. As far as we know, in 38.101-4, requirement for CRS interference mitigation under NR-LTE coexistence scenario (5.2.2.2.19) and requirement for inter-cell CRS interference cancellation (5.2.2.2.20) both considered 20MHz Bandwidth for TDD as we recall some operators mentioned they observed sever interference over that bandwidth. Therefore, we propose to consider option2: 20MHz/15kHz for channel bandwidth and SCS.
Proposal 2: For TDD scenario, consider option 2: 20MHz/15kHz for channel bandwidth and SCS.
Aggregation level
Aggregation level 4 and 8 were agreed for evaluation purpose.
	Aggregation level 
Agreement:
· 4, 8 (for evaluation purpose)



According to our simulations [2], results for AL=4 and AL=8 are reasonable for defining PDCCH requirements. Figure 2.1-1 and 2.1-2 showed the PDCCH performance of AL=4 and AL=8:
[image: ]
Figure 2.1-1 AL=4 PDCCH performance
[image: ]
Figure 2.1-2 AL=8 PDCCH performance
Besides, as discussed in the last RAN4 #109 meeting, there is no need to consider more aggregation levels for further evaluations. Therefore, we propose to consider only AL=4 and AL=8 for defining PDCCH requirements.
Proposal 3: Consider only AL=4 and AL=8 for defining PDCCH requirements.
Channel model
As for the channel model, for fulfilling the test coverage, we propose to consider both TDLA30-10 and TDLC300-100 for defining PDCCH requirements. To avoid duplicating the test, we also propose to distribute two channel models to different test cases.
Proposal 4: Consider both TDLA30-10 and TDLC300-100 for defining requirements, plus distribute them into different test cases.
2.2 Proposed Test cases
Followings are the test cases that we propose for defining PDCCH requirements:
Proposal 5: Consider test cases in table 2.2-1 for defining PDCCH requirements.
Table 2.2-1 Simulation results 
	Test case
	SCS(KHz)/CBW (MHz)
	CORESET RB
	Payload
	AL
	Propagation condition
	Antenna configuration
	SNR
@1%BLER

	1
	15/10
	48
	39
	4
	TDLA30-10
	2x2 Low
	

	2
	15/10
	48
	39
	8
	TDLC300-100
	2x2 Low
	

	3
	15/10
	48
	39
	4
	TDLA30-10
	2x4 Low
	

	4
	15/10
	48
	39
	8
	TDLC300-100
	2x4 Low
	

	5
	15/10
	48
	39
	4
	TDLA30-10
	4x2 Low
	

	6
	15/10
	48
	39
	8
	TDLC300-100
	4x2 Low
	

	7
	15/10
	48
	39
	4
	TDLA30-10
	4x4 Low
	

	8
	15/10
	48
	39
	8
	TDLC300-100
	4x4 Low
	



3	Summary
In this contribution, we shared our views on the left open issues and gave our proposals on how to design the test case. Our proposals are summarized as follows:
Proposal 1: Option 1 and option 2. If consider option1, need to distribute them into different test cases. 
Proposal 2: For TDD scenario, consider option 2: 20MHz/15kHz for channel bandwidth and SCS.
Proposal 3: Consider only AL=4 and AL=8 for defining PDCCH requirements.
Proposal 4: Consider both TDLA30-10 and TDLC300-100 for defining requirements, plus distribute them into different test cases.
Proposal 5: Consider test cases in table 2.2-1 for defining PDCCH requirements.
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