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1 Introduction
In RAN4#102-e, the detail for the simulation assumption for PDCCH with FDM repetition scheme was agreed [1]. We provide discussion with simulation results in this contribution.
2 Discussion
[bookmark: _Hlk95316233]The simulation settings are based on the agreed assumptions from 102-e WF document [1] and shown in Table 1. Multi-transmission point (TRP) PDCCH repetition is simulated with agreed Aggregation Levels (AL) 2 and 4. In addition for fair comparison Single-TRP PDCCH performance is simulated with AL 4 and 8.
Table 1: Simulation settings.
	Parameter
	Value

	
	FDD 15 kHz SCS

	Repetition transmission schemes
	FDM

	CBW
	10 MHz

	CORESET RB
	24

	CORESET duration
	2

	Aggregation level for repetition
	2/4

	Aggregation level for single TRP
	4/8

	Propagation Condition
	TDLA30-10

	Antenna configuration
	2x2, 2x4

	CCE to REG mapping type
	nonInterleaved

	REG bundle size
	6

	Payload bits(without CRC)
	39

	Test metric
	1% of Pm-dsg (%)



[image: Cell Tower with solid fill][image: Smart Phone with solid fill][image: Cell Tower with solid fill]In the following simulation results we want to do fair performance comparison with the same number of resources elements (RE) from either 2 TRPs using AL (see Figure 1) or 1 TRP using AL*2 (see Figure 2). Also, we want to check performance impact of SNR imbalance between 2 TRPs where the secondary TRP (TRP2) SNR is decreased by 0, 3, 6 or 9 dBs compared to TRP1. Single-TRP in these simulations is always TRP1.PDCCH
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Figure 1: Multi-TRP PDCCH repetition with AL = {2, 4}.
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Figure 2: Single PDCCH with AL = {4, 8}.
The simulations results are collected in 2 Tables where Table 2 has results with 4 receiver antennas and Table 3 has results with 2 receiver antennas. Positive gain means PDCCH repetition scheme is better than single TRP with double AL and vice versa. Performance is measured in 1% Pm-dsg. We can do the following observations from these results.
Observation #1: When SNR of 2 TRPs is balanced we can see little gain on average.
Observation #2: When SNR of 2 TRPs is balanced we can see loss in some cases.
Observation #3: When SNR of 2 TRPs is imbalanced the performance of PDCCH repetition decreases as expected.
Our conclusion of these 3 observations is that multi-TRP PDCCH repetition transmission scheme offers only minor benefits and therefore it is not seen beneficial feature.

Table 2: Simulation results of 2 transmit and 4 receiver antennas
	TRP1 and TRP2 SNR difference
	PDCCH repetition AL2 vs
PDCCH single TRP AL4 gain
	PDCCH repetition AL4 vs
PDCCH single TRP AL8 gain

	0 dB
	-0.88dB
	0.88dB

	3 dB
	-2.20dB
	-0.62dB

	6 dB
	-3.36dB
	-1.65dB

	9 dB
	-4.37dB
	-2.52dB



Table 3: Simulation results of 2 transmit and 2 receiver antennas
	TRP1 and TRP2 SNR difference
	PDCCH repetition AL2 vs
PDCCH single TRP AL4 gain
	PDCCH repetition AL4 vs
PDCCH single TRP AL8 gain

	0 dB
	0.37dB
	1.65dB

	3 dB
	-1.02dB
	0.39dB

	6 dB
	-2.52dB
	-0.84dB

	9 dB
	-3.68dB
	-2.02dB




The following options were agreed for further discussion previous meeting [1]:Issue 1-1-1: Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
Candidate options:
· Option 1: Yes
· Option 2: No


Proposal #1: We support Option 2 to not define PDCCH requirement for multi-TRP repetition transmission scheme as we see only minor benefits.Issue 1-1-3: Whether to define PDSCH requirement for Multi-TRP inter-cell operation 
Candidate options:
· Option 1: Yes
· Option 1a: Introduce test applicable rule between existing Multi-DCI intra-cell M-TRP test case and new test case for inter-cell Multi-DCI PDSCH
· Option 1b: Define performance requirement for enhancements on multi-TRP inter-cell operation with full-overlapping resource allocation.
· Option 2: No
· Option 2a: Define applicability for UE that supports “IntCell-Mtrp” feature that if such UE satisfied Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme, inter-cell operation can be also guaranteed 


Proposal #2: We support Option 2/2a to not define PDSCH requirement for multi-TRP inter-cell operation as we see the existing Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme is enough to guarantee performance.

3 Conclusion
In this paper we provided the view on the requirements definition for multi-TRP Rel-17 enhancements. The following observations and proposals are made:
Observation #1: When SNR of 2 TRPs is balanced we can see little gain on average.
Observation #2: When SNR of 2 TRPs is balanced we can see loss in some cases.
Observation #3: When SNR of 2 TRPs is imbalanced the performance of PDCCH repetition decreases as expected.
Proposal #1: We support Option 2 to not define PDCCH requirement for multi-TRP repetition transmission scheme as we see only minor benefits.
Proposal #2: We support Option 2/2a to not define PDSCH requirement for multi-TRP inter-cell operation as we see the existing Rel-16 minimum requirements for PDSCH multi-DCI based transmission scheme is enough to guarantee performance.
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