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1 Introduction
In RAN 96e meeting, a revised WID on Enhancement of NR Dynamic spectrum sharing (DSS) was approved [1] for R-18. 
	The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence (RAN1):
· Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]
· Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS if there is the performance gain from the additional PDCCH resources.
· Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP [RAN1, RAN2]
Specify, if any, necessary UE performance requirements for above core objectives:
· Specify necessary UE demodulation performance requirements (RAN4)


Also, during the last RAN4 meeting[2], some conclusions has been reached for DSS scenario. In this contribution, we want to share analysis on demodulation requirement aspects from RAN4 perspective based on the listed feature from RAN1 perspective. 
2 Discussion
2.1 Scenarios for DSS
Regarding UE capabilities for eDSS enhancement, three features were defined in RAN1 perspective, which are 52-1, 52-1a and 52-1b, As shown in following table. 
Table 1. UE features for NR PDCCH reception in symbols with LTE CRS REs
	
	52-1
	52-1a
	52-1b

	Feature group
	Reception of NR PDCCH candidates overlapping with LTE CRS REs
	Reception of NR PDCCH candidates overlapping with LTE CRS REs with multiple non-overlapping CRS rate matching patterns
	NR PDCCH reception that overlaps with LTE CRS within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot

	Components
	Reception of NR PDCCH candidates that overlap with LTE CRS REs within a NR carrier using 15 kHz SCS
1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM pattern by configuration of one CRS rate matching pattern via lte-CRS-ToMatchAround
2) Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: candidate value set {a) when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS}
3) Reception of NR PDCCH candidates that overlap with LTE CRS REs on the X-th symbols of an NR slot. Candidate values for X: {only 2nd symbol, 1st and 2nd symbols}
4) NR PDCCH that overlaps with LTE CRS REs is in Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS that are monitored within the first 3 OFDM symbols of a slot
	1) Reception of NR PDCCH candidates in REs that overlap with LTE CRS when UE is provided with LTE CRS RM patterns by configuration of one or multiple non-overlapping CRS rate matching patterns via lte-CRS-PatternList1-r16 if the UE supports FG 14-1 or lte-CRS-PatternList3-r18 if the UE supports FG 52-2
	1) NR PDCCH that overlaps with LTE CRS REs is in Type-1 CSS with dedicated RRC configuration, Type-3 CSS, and/or USS that are monitored within a single span of 3 consecutive OFDM symbols that is within the first 4 OFDM symbols in a slot

	prerequisite feature groups
	5-28
	52-1, at least one of {14-1, 52-2}
	52-1, 22-12

	Note
	For component 2, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined
	
	



And in last meeting, we discussed the typical scenario for eDSS based on RAN1 features. In general, from RAN4 perspective, we can define demodulation requirements for 5-21 at least. 
As for FG52-1, we noticed that made a illustration for PDCCH candidate symbol is overlapped with LTE CRS in component 2. As was mentioned above, RAN1 considers support value b) in component 2 only if RAN4 performance requirements for value b) are not defined. In other words, we just need to define requirements for value a) when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS, as shown in following Figure 1.
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Figure 1. Typical scenarios for NR dynamic spectrum sharing
· Scenario :
·  On the OFDM symbols (i.e. symbol#1, symbol#2) colliding with LTE-CRS, only one PDCCH DMRS RE and four DMRS RE colliding with LTE-CRS, additional PDCCH symbol#2 not colliding with LTE-RS. 
· 4 CRS ports for LTE
· Symbol #0: LTE PDCCH/PCFICH
· Symbol #1: NR PDCCH overlapping with LTE CRS
· Symbol #2: NR PDCCH
Thus, above detailed assumptions could be considered for DSS scenario.
Proposal 1. Considering the following detailed assumptions for DSS scenario.
· 2-symbol CORESET
· Basic assumptions
·  Rate matching pattern
· Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
·  4 CRS ports for LTE
·  Symbol #0: LTE PDCCH/PCFICH
·  Symbol #1: NR PDCCH overlapping with LTE CRS
·  Symbol #2: NR PDCCH

2.2 Simulation assumption
And for simulation assumptions for DSS scenario, we think aggregation level 2 could be considered at least. Indeed this is a worst case for test cases. Also, it’s better to consider other aggregation levels, i.e. aggregation level 4 and 8.
Proposal 2. Considering aggregation level 2, 4, 8 for DSS requirements.
Table 1. Simulation assumptions for DSS scenario
	· 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)
	52 bits

	Interleaving
	Non-interleaved

	Precoding
	Precoder cycling per REG bundle

	REG bundle size
	6 REGs



Table 2. minimum performance for DSS scenario
	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
	2
	TDLA30-10
	1x2, 1x4 Low
	1
	

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

	3
	10
	2
	8
	TDLC300-100
	2x2, 2x4 Low
	1
	



Proposal 3. Considering above table 1 and table 2 as simulation assumptions and minimum performance requirements for DSS scenario.


3 Conclusion
In this contribution, we give some discussions on demodulation performance requirements for DSS demodulation requirements , The conclusions are:
Proposal 1. Considering the following detailed assumptions for DSS scenario.
· 2-symbol CORESET
· Basic assumptions
·  Rate matching pattern
· Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
·  4 CRS ports for LTE
·  Symbol #0: LTE PDCCH/PCFICH
·  Symbol #1: NR PDCCH overlapping with LTE CRS
·  Symbol #2: NR PDCCH
Proposal 2. Considering aggregation level 2, 4, 8 for DSS requirements.
Proposal 3. Considering above table 1 and table 2 as simulation assumptions and minimum performance requirements for DSS scenario.
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