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[bookmark: _Toc116995841]Introduction
In [1], the Way Forward (WF) of Enhancement of NR Dynamic Spectrum Sharing (eDSS) is documented. It is agreed that RAN4 will define requirements only for PDCCH and will not define requirements for PDSCH. Concerning the PDCCH requirements, there are more detail agreements as follows:
	Whether to define PDCCH demodulation requirements for Rel-18 eDSS feature
Agreement:
1. Define PDCCH demodulation requirements for eDSS 

Evaluation scenario 
Agreement:
1. 2-symbol CORESET
1. Basic assumptions
2. Rate matching pattern
0. Option 1: Single non-overlapping CRS rate matching patterns for PDCCH demodulation.
0. Other options not precluded
2. 4 CRS ports for LTE
2. Symbol #0: LTE PDCCH/PCFICH
2. Symbol #1: NR PDCCH overlapping with LTE CRS
2. Symbol #2: NR PDCCH

gNB assumption for PDCCH symbols overlapped with LTE CRS
Agreement:
1. PDCCH data and DMRS REs overlapped with LTE CRS are punctured.

UE receiver assumption (e.g., channel estimation)
Agreement:
1. PDCCH channel estimation is assumed to use only the clean PDCCH symbol.




In this contribution, we will address the remaining open issues from RAN4#108bis.
[bookmark: _Toc116995842]Discussion
In RAN4#108bis, there is one open issue that needs to be addressed in RAN4#109 meeting, namely:
	Simulation assumption for evaluation
Way forward:
1. FFS on the parameter configuration for the PDCCH
5. Option 1
	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
	



6. Option 2
0. 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






Concerning NR PDCCH reception in symbols with LTE CRS REs, in [2] some studies have been conducted on the BLER performance of PDCCH with puncturing versus superpositioning, which show tradeoffs in performance depending on the aggregation level and the power ratio of CRS and PDCCH.

[bookmark: _Toc149941104]The PDCCH performance of enhanced DSS depends on the power difference between the power ratio of LTE-CRS RE and NR PDCCH DMRS RE as well as the Aggregation level.
[bookmark: _Toc149941105]RAN4 to consider all aggregation level for PDCCH requirements, namely, 1, 2, 4, 8 and 16.
[bookmark: _Toc149941106]As it is already agreed to use only clean symbol and the PDCCH data and DMRS REs overlapped with LTE CRS are punctured, RAN4 shall consider the case of without power boosting, in which the power ratio can be set to 0 dB. 
[bookmark: _Toc149941107]RAN4 to consider possible antenna configurations of 1x2, 1x4, 2x2, 2x4.  
[bookmark: _Toc116995848]Conclusion
In this contribution, we provide our views on the remaining open issues on UE demodulation performance requirements of NR eDSS. The following Observations and Proposals were made:
Observation 1: The PDCCH performance of enhanced DSS depends on the power difference between the power ratio of LTE-CRS RE and NR PDCCH DMRS RE as well as the Aggregation level.
Proposal 1: RAN4 to consider all aggregation level for PDCCH requirements, namely, 1, 2, 4, 8 and 16.
Proposal 2: As it is already agreed to use only clean symbol and the PDCCH data and DMRS REs overlapped with LTE CRS are punctured, RAN4 shall consider the case of without power boosting, in which the power ratio can be set to 0 dB.
Proposal 3: RAN4 to consider possible antenna configurations of 1x2, 1x4, 2x2, 2x4.
[bookmark: _Toc116995849]
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