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1. Introduction 
In RAN4#103 -e demodulation requirements for enhancement on multi-TRP was discussed and way forward [1] was agreed. In this contribution we present our views on requirements for PDCCH for multi-TRP and simulation results.  
2. Discussion
The agreements in [1] related to test setup for PDCCH demod with multi-TRP:
	· Aggregation level
· Option 1: AL=2
· Option 2: AL=4
· Decide aggregation level base on simulation results in next meeting.
· Operating SNR condition for selection AL
· Option 1: SNR > [-4] dB
· Other options are not precluded
· SNR setting for each TRP
· Option 1: Balance SNR (no blocking considered) 
· The SNRs for TRP #1 and TRP #2 are assumed to be balanced with a scaling factor of 1/sqrt(2) for the transmitted signal from each TRP
· Option 2: Blocked TRP testing
· Blocked TRP testing for Option 2 in Issue 1-1-1 (without UE soft-combining): Probability of blocking p=10% with X=10 dB blocking as a starting point 
· Other options are not precluded
· Time offset/Frequency offset for each TRP
· Same value as single-DCI PDSCH with FDM scheme as starting point
· 15KHz SCS: timing offset =-0.5us, frequency offset=200Hz
· 30KHz SCS: timing offset =-0.25us, frequency offset=300Hz



SNR setting for each TRP
The blocked TRP testing scheme seems more like a system level simulation set up to evaluate performance gain with multi-TRP. It doesn’t seem like a suitable test setup to define demod requirements with. The purpose of introducing demod requirements for PDCCH with multi-TRP enhancement is to verify that UE is enabling the required receiver processing for receiving PDCCH from multiple TRP. Hence, we suggest using the balanced SNR method for SNR setting like other multi-TRP test cases in the past in eMIMO. 
Proposal #1: Define multi-TRP PDCCH requirements with balanced SNR method. 

Simulation Results
We evaluated the performance of PDCCH with mTRP enhancement with the simulation parameters in Table 1, and provide simulation results in Table 2.

Table 1: Simulation Parameters
	Parameter
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	Repetition transmission schemes
	FDM

	CBW
	10 MHz
	40 MHz

	CORESET RB
	24
	48

	CORESET duration
	2

	Aggregation level
	2/4

	Propagation Condition
	TDLA30-10

	Antenna configuration
	2x2, 2x4

	CCE to REG mapping type
	nonInterleaved

	REG bundle size
	6

	Payload bits(without CRC)
	39
	41

	Test metric
	1% of Pm-dsg (%)




Table 2: Simulation Results
	
	Ant Config
	AL2
	AL4

	FDD
	2x2
	-1.4
	-5.2

	
	2x4
	-5.2
	-8.1

	TDD
	2x2
	-1.2
	-4.8

	
	2x4
	-4.8
	-7.7



One of the open issues was the AL used to define requirements. We observe that with AL 4 the SNR is < -4dB for all antenna configurations. Since we typically define requirements at SNR > -4 dB, we recommend defining requirements with AL 2 for PDCCH with mTRP enhancement.
Proposal #2: Define PDCCH demod requirements with mTRP enhancement with AL2. 
3. Conclusion
In this paper, we provide our views on requirements for PDCCH for multi-TRP and simulation results. Our observations and proposals are captured below:
Proposal #1: Define multi-TRP PDCCH requirements with balanced SNR method. 
Proposal #2: Define PDCCH demod requirements with mTRP enhancement with AL2. 
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