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Introduction
During the last RAN4#103-e meeting, good progress was made on the topic of feMIMO demodulation requirement for Multi-TRP enhancement.
[bookmark: _Hlk88742629]In this contribution we will express our views on the open issues and open new discussions, if necessary.

Discussion on PDCCH Demodulation requirement for Multi-TRP enhancement
Test Scope
In RAN4#103e it was discussed whether to define PDCCH requirement for multi-TRP repetition transmission schemes.
[bookmark: _Hlk110933623]From the WF [1] it was agreed to introduce PDCCH requirements for multi-TRP repetition transmission with the following options for further discussion:

	[bookmark: _Hlk110870210]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



PDCCH Multi-TRP enhancement is one of the main study items for Rel-17 feMIMO with focus to increase reliability and robustness for UE demodulation performance.  In RAN4#103e it was agreed that the PDCCH Multi-TRP enhancement should be verified to guarantee the PDCCH performance under multi-TRP repetition schemes.
To ensure reliable and robust PDCCH performance under various reception scenarios including cell-edge conditions, we therefore propose that the PDCCH requirements for repetition transmission schemes are defined assuming UE multi-TRP soft-combining.
Introduce PDCCH requirements for multi-TRP repetition transmission assuming UE soft-combining
Test setup for PDCCH requirement for Enhancement on Multi-TRP
[bookmark: _Hlk110942949]In RAN4#103e the test set-up for PDCCH requirements for multi-TRP repetition transmission was discussed with the following options open for further discussion [1]:
	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
· 



Aggregation level decision and simulation setup
The PDCCH performance for different aggregation levels depends on the simulation assumptions for SNR and Time/Frequency offset for each TRP.
Simulation conditions must be aligned for deciding on the on the aggregation level for the test set-up for PDCCH requirements for multi-TRP repetition transmission.

SNR setting for each TRP
TRP blocking will affect system performance but in general has no direct impact on the UE processing during multi-TRP repetition transmission. 
The main purpose of the PDCCH test set-up is to verify the UE processing performance during multi-TRP repetition transmission while TRP blocking in general is more related to system performance. 
The SNR simulation settings for each TRP should be balanced with no blocking considered.

Aggregation level
An aggregation level of AL=4 is expected to provide 2-4 dB improvement over AL=2, however the SNR operation condition might be satisfied with sufficient margin for AL=2 depending on the simulation results.
Decide on the aggregation level for the test set-up for PDCCH requirements for multi-TRP repetition transmission after company alignment during RAN4#104e.

Conclusion
In this contribution we have provided our views on various open issues with relation to the PDCCH requirement for multi-TRP repetition transmission schemes.
 
We have made the following observations and proposals:

Test Scope
1. Introduce PDCCH requirements for multi-TRP repetition transmission assuming UE soft-combining

PDCCH requirement setup
1. Simulation conditions must be aligned for deciding on the on the aggregation level for the test set-up for PDCCH requirements for multi-TRP repetition transmission.
The main purpose of the PDCCH test set-up is to verify the UE processing performance during multi-TRP repetition transmission while TRP blocking in general is more related to system performance. 
The SNR simulation settings for each TRP should be balanced with no blocking considered.

An aggregation level of AL=4 is expected to provide 2-4 dB improvement over AL=2, however the SNR operation condition might be satisfied with sufficient margin for AL=2 depending on the simulation results.
Decide on the aggregation level for the test set-up for PDCCH requirements for multi-TRP repetition transmission after company alignment during RAN4#104e.
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