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1 Introduction
In RAN4#103-e, the detail for the simulation assumption for multi-TRP PDCCH with FDM repetition scheme was agreed [1]. We provide discussion with simulation results in this contribution.

2 Discussion
[bookmark: _Hlk95316233]The following options in Issue 1-1-1 and 1-2-1 were agreed for further discussion in the previous meeting [1] and are discussed in this document.
Issue 1-1-1: Whether to define PDCCH requirement for multi-TRP repetition transmission schemes
Agreements:
· Introduce PDCCH requirements for multi-TRP repetition transmission
· Option 1: With UE soft-combining
· Option 2: Without UE soft-combining

There exist several UE implementation assumptions that may or may not include UE soft-combining. It is known that performance with UE soft-combining is better than without UE soft-combining. If requirements would be defined based on UE soft-combining assumption that may be a problem to UEs not implementing soft-combining. Therefore, we are proposing to define requirements without UE soft-combining assumption.
Proposal #1: We support Option 2 to define PDCCH requirement for multi-TRP repetition transmission scheme without UE soft-combing assumption.
Issue 1-2-1: PDCCH requirement setup
Agreements:
· 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

The simulation settings are based on the agreed assumptions from 103-e WF [1] and 102-e WF [2] documents and shown in Table 1. Multi-transmission point (TRP) PDCCH repetition is simulated with agreed Aggregation Levels (AL) 2 and 4 with number of receiver antenna 2 and 4 as suggested in 103-e WF [1].
Table 1: Simulation settings.
	Parameter
	Value
	Value

	
	FDD 15 kHz SCS
	TDD 30 kHz SCS

	Repetition transmission schemes
	FDM
	FDM

	CBW
	10 MHz
	40 MHz

	CORESET RB
	24
	48

	CORESET duration
	2
	2

	Aggregation level for repetition
	2/4
	2/4

	Propagation Condition
	TDLA30-10
	TDLA30-10

	Timing offset
	-0.5us
	-0.25us

	Frequency offset
	200Hz
	300Hz

	Antenna configuration
	2x2, 2x4
	2x2, 2x4

	CCE to REG mapping type
	nonInterleaved
	nonInterleaved

	REG bundle size
	6
	6

	Payload bits(without CRC)
	39
	41

	Test metric
	1% of Pm-dsg (%)
	1% of Pm-dsg (%)



The first set of simulation results are collected in Table 2 where SNR setting for each TRP uses Option 1 Balance SNR. This means 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.
The second set of simulation results are collected in Table 3 where SNR setting for each TRP uses Option 1 Blocked TRP. This means one TRP is assumed to be blocked by 10dB with probability of 10%. In these simulations SNRs for TRP #1 and TRP #2 are not scaled by 1/sqrt(2) as in Table 2 results.
Table 2: Simulation results of SNR setting for each TRP using Option 1 Balance SNR
	Duplex
scheme
	Antenna
config
	Aggregation
level
	SNR [dB]
with UE soft-combining
	SNR [dB]
without UE soft- combining

	FDD
	2x2
	2
	2.41
	4.03

	FDD
	2x2
	4
	-0.75
	0.68

	FDD
	2x4
	2
	-1.50
	0.07

	FDD
	2x4
	4
	-4.17
	-2.86

	TDD
	2x2
	2
	2.57
	4.15

	TDD
	2x2
	4
	-0.83
	0.58

	TDD
	2x4
	2
	-1.40
	0.11

	TDD
	2x4
	4
	-4.22
	-2.87



Table 3: Simulation results of SNR setting for each TRP using Option 2 Blocked TRP
	Duplex
scheme
	Antenna
config
	Aggregation
level
	SNR [dB]
with UE soft-combining
	SNR [dB]
without UE soft- combining

	FDD
	2x2
	2
	1.36
	2.68

	FDD
	2x2
	4
	-1.66
	-0.92

	FDD
	2x4
	2
	-2.34
	-1.60

	FDD
	2x4
	4
	-4.95
	-4.61

	TDD
	2x2
	2
	1.56
	2.97

	TDD
	2x2
	4
	-1.85
	-0.97

	TDD
	2x4
	2
	-2.05
	-1.45

	TDD
	2x4
	4
	-4.28
	-4.24



For SNR definition we think that using Option 1 with balanced SNR is simple and adequate method to verify multi-TRP Rel-17 functionality and performance. Therefore, we do not see need for more complicated Option 2 Blocked TRP test methodology.
Proposal #2: We support Option 1 for SNR setting for each TRP that corresponds balanced SNR.
For aggregation level definition we think that using higher AL4 especially with 4 receiver antennas requires quite low SNR requirements and therefore we would slightly prefer AL2. However, required SNR of AL4 is within reasonable levels and is acceptable for us if other companies mostly prefer that option.
Proposal #3: We prefer Option 1 for aggregation level that corresponds value 2.

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:
Proposal #1: We support Option 2 to define PDCCH requirement for multi-TRP repetition transmission scheme without UE soft-combing assumption.
Proposal #2: We support Option 1 for SNR setting for each TRP that corresponds balanced SNR.
Proposal #3: We prefer Option 1 for aggregation level that corresponds value 2.
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