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Background
In last meeting, a WF on enhancement of DSS demodulation requirements was approved and many open issues were left. In this contribution, we provide our views on these open issues and test setup.
1   Discussions
The agreements and open issues according to [1] are captured as follows:
	Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:
· Define PDCCH demodulation requirements for eDSS 
Evaluation scenario 
Agreement:
· 2-symbol CORESET
· Basic assumptions
· Rate matching pattern
· Option 1: Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
· Other options not precluded
· 4 CRS ports for LTE
· Symbol #0: LTE PDCCH/PCFICH
· Symbol #1: NR PDCCH overlapping with LTE CRS
· Symbol #2: NR PDCCH
gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:
· PDCCH data and DMRS REs overlapped with LTE CRS are punctured.
UE receiver assumption (e.g., channel estimation)
Agreement:
· PDCCH channel estimation is assumed to use only the clean PDCCH symbol.
Simulation assumption for evaluation
Way forward:
· FFS on the parameter configuration for the PDCCH
· Option 1
	· Parameters
	Values

	Carrier frequency
	2 GHz

	SCS
	15 kHz 

	Bandwidth 
	10 MHz

	Channel model
	TDLC300-100

	Antenna configuration
	1x2, 1x4; 2x2, 2x4

	CRS 
	4 port CRS without power boosted

	DCI payload (excluding CRC)
	60 bits

	Interleaving
	Non-interleaved

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6 REGs



	Test number
	Bandwidth (MHz)
	Symbols with PDCCH
	Aggregation level
	Propagation Condition
	Antenna configuration and correlation Matrix
	Reference value

	
	
	
	
	
	
	Pm-dsg (%)
	SNR (dB)

	1
	10
	2
	4
	TDLA30-10
	1x2, 1x4 Low
	1
	

	2
	10
	2
	8
	TDLC300-100
	2x2, 2x4 Low
	1
	


· Option 2
· Cover all PDCCH Aggregation levels for evaluation purpose. (Not for requirements definition purpose)
	Parameters
	Values

	Carrier frequency
	2 GHz

	SCS
	15 kHz 

	Bandwidth 
	20MHz

	LTE Bandwidth 
	20MHz

	Channel model
	TDL-C 300-100

	Correlation
	Low

	Number of BS antennas
	4Tx

	Number of UE antennas
	2 Rx

	DCI payload (excluding CRC)
	60 bits

	Interleaving
	Non-Interleaved

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6 PRBs

	CRS
	single 4 port CRS pattern

	Aggregation level
	1,2,4,8,16

	CORESET 
	Scenario a): CORESET: 2nd and 3rd symbols, LTE: 4 CRS Ports
Scenario b): CORESET: 2nd symbol, LTE: 4 CRS Ports

	Channel estimation
	Scenario a):  Use clean symbol
Scenario b): Use legacy channel estimation

	Transmitter
	DMRS REs and data REs overlapped with CRS are punctured

	Receiver
	Puncture the CRS REs

	Power ratio of LTE-CRS RE/NR PDCCH-DMRS RE
	3dB





Regarding the Rate matching pattern, only single non-overlapping CRS rate matching pattern is sufficient since CRS rate matching patterns with different vShift leads to same number of punctured REs per RB which leads to same performance. Furthermore, supporting multiple non-overlapping CRS patterns is an additional optional feature. Therefore we don’t see any necessity to consider multiple non-overlapping CRS rate matching patterns
Observation 1: CRS patterns with different vShift leads to same number of punctured REs per RB which leads to same performance.
Proposal 1: Only consider single non-overlapping CRS rate matching pattern 
It’s unnecessary to model LTE PDCCH/PCFICH transmission on symbol #0 since it is not used for NR PDCCH transmission.
[bookmark: _GoBack]Proposal 2: Don't model LTE PDCCH/PCFICH transmission on symbol #0
MIMO detection assumption for CRS REs was not discussed in last meeting. Conditioned that PDCCH DMRS and data on CRS REs are punctured, there are two potential implementations: 1) UE perform equalization and LLR computation as legacy way, 2) UE set LLR of PDCCH data to 0 for CRS REs. The latter method can achieve better performance with low complexity which could be considered as receiver assumption for performance requirements definition.(Check with Huameng about the receiver assumption during RAN1 evaluation)
Proposal 3: For performance requirements definition, consider receiver assumption: UE set LLR of PDCCH data to 0 for CRS REs.
Regarding the bandwidth/SCS, 10MHz/15kHz can be used for FDD, regarding TDD, we are open to discuss whether to use 10MHz/15kHz (used for R15 NR-LTE co-existence case) or 20MHz/15kHz (used for CRS-IM test)
Proposal 4:  Consider 10MHz/15kHz for FDD, regarding TDD, FFS 10MHz/15kHz or 20MHz/15kHz
Considering the limited TU assignment for Rel-18, test cases number should be minimized as much as possible. One Aggregation level for each duplex mode is enough. We provide the initial simulation results in Figure 2-1 and Table 2-1, to guarantee the reasonable SNR range, we propose to use AL 4.
Proposal 5:  Only consider AL4 for requirements definition
	[image: ]


Figure 2-1: BLER-SNR curve
Table 2-1: Target SNR@ 1% of BLER summary
	AL
	1
	2
	4
	8
	16

	Target SNR @1% BLER
	15.9
	7.0
	1.5
	-2.5
	-6.0



2   Conclusion
In this meeting, we provide our views on test setup for PDCCH requirements overlapped with LTE CRS. The proposals and observation are:
Observation 1: CRS patterns with different vShift leads to same number of punctured REs per RB which leads to same performance.
Proposal 1: Only consider single non-overlapping CRS rate matching pattern 
Proposal 2: Don't model LTE PDCCH/PCFICH transmission on symbol #0
Proposal 3: For performance requirements definition, consider receiver assumption: UE set LLR of PDCCH data to 0 for CRS REs.
Proposal 4:  Consider 10MHz/15kHz for FDD, regarding TDD, FFS 10MHz/15kHz or 20MHz/15kHz
Proposal 5:  Only consider AL4 for requirements definition
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Table 5-1: Simulation assumptions
	Parameters
	Values

	Carrier frequency
	2 GHz

	SCS
	15 kHz 

	Bandwidth 
	20MHz

	LTE Bandwidth 
	20MHz

	Channel model
	TDL-C 300-100

	Correlation
	Low

	Number of BS antennas
	4Tx

	Number of UE antennas
	2 Rx

	DCI payload (excluding CRC)
	60 bits without CRC

	Interleaving
	Non-Interleaved

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6 PRBs

	CRS
	single 4 port CRS pattern

	Aggregation level
	1,2,4,8,16

	CORESET 
	Symbol 1 and 2

	Channel estimation
	Use clean symbol

	Transmitter
	DMRS REs and data REs overlapped with CRS are punctured

	Receiver
	Puncture the CRS REs

	Power ratio of LTE-CRS RE/NR PDCCH-DMRS RE
	3dB
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