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1. Introduction 
In RAN4#95e PDSCH demodulation with multi TRP for multi DCI and single DCI transmission schemes were discussed and way forwards [1] and [2] were approved for eMBB and URLLC use cases respectively.
For Multi-DCI and single DCI SDM transmission scheme, the following agreements were made:
	General test setup
· Reference for timing offset/frequency offset
· Option 1: 
· Using TP which carry on SSB transmission with default TCI state #0 as the reference TP (TP1) 
· Timing offset = time offset among TP2 and TP1
· Frequency offset  = frequency offset among TP2 and TP1

· Frequency offset among multi-panel/TRP
· 200Hz for FR1 FDD 15kHz, 300Hz for FR1 TDD 30kHz
· TRS/CSI-RS configuration
· Taking non-colliding TRS/CSI-RS in multi-TRP/panel as baseline assumption
Multi-DCI
· CRS rate-matching
· Do not define performance requirements for multi-DCI based multi-TRP with UE rate-matching around configured CRS pattern. 
· PDCCH configuration
· K0 = 0, AL = 8
· PDSCH configuration for each TRP
· PDSCH resource mapping type: Type A
· Resource allocation type: Type 1
· DM-RS configuration: Type 1 with single-symbol DM-RS: 1+1
· Antenna ports indexes: {1000,1001} and {1002,1003}, i.e. different CDM groups for two TRPs
· Starting symbol (S): 2
· Time duration (L): 12
· Frequency domain: half of the maximum bandwidth by indicating the start resource block, the allocated resource blocks 
· Number of test cases
· Option1: 3 test cases per duplex mode 
Single-DCI SDM scheme
· Layer combination: 1+1 for both 2Rx and 4Rx
· Number of TCI state: Two TCI states configuration
· Number of test cases
· Option 1: 3 test cases per duplex mode  




In this contribution we address the open issues for PDSCH demodulation for multi TRP.
2. Discussion
General Test Setup
In [1] the open issues related to general test setup for multi TRP demodulation test cases are:
	Baseline receiver assumption for FFT window timing
· Option 1: Assuming UE always fix FFT timing based on TCI state #0 (TP1) as baseline assumption to define RAN4 performance requirements
· Option 2: FFT timing based on TRP with the highest RSRP on sync signals + fixed timing shift
· Option 3: FFT timing based on nearest TRP
· Other options not precluded

Timing offset values
· Option 1: , = [-0.5, 2]μs
· Option 2: ,  = 2μs 
· Option 3: FFS on Introducing timing offset which scaled with SCS ∆t=2^(−μ) ∆t1, Candidate values for simulation purpose: {-1, -0.5, 1, 3}




For the baseline receiver assumption for FFT window timing, many options were discussed in RAN4#95e. It has been agreed that the timing offset is defined between TRP2 and TRP1, with TRP1 as the reference, hence it would be beneficial to fix FFT timing for the testcase based on TRP1 for defining performance requirements. 
Proposal #1: Use RX FFT timing based on TCI state #0 from TRP#1 for multi-TRP transmission.

Requirements with Multi-DCI
The open issues related to PDSCH demodulation requirements with multi-DCI are:

	Resource allocation
· Option 1: Only non-overlapping cases 
· Option 2: Both non-overlapping and full-overlapping cases 

Antenna configuration for each TRP
· Option1: Only 2T2R, 2T4R 
· Option2: Both 2T2R, 2T4R and 4T2R, 4T4R 

Necessity of introducing test case(s) for multi-panel/TRP transmission schemes in FR2
· Option 1: No 
· Option 2: Do not define FR2 requirements for simultaneous reception from multi-TRP/Panel (eMBB) and Study testability for FR2 single-DCI based multi-TRP schemes 3 and 4 
· Option 3: Further discuss technical details and relevance of single wide Rx beam reception in FR2





For multi DCI support with multi-TRP transmission, the UE would support non-overlapping PDSCH allocation from different TRP at a minimum. UE support for partial or fully overlapping allocation is further subject to capability signaling. Hence, we propose to only introduce requirements with non-overlapping PDSCH allocation from multi TRP. 
Proposal #2: PDSCH demodulation requirements with multi-DCI transmission scheme are introduced with non-overlapping PDSCH allocation.
Another open issue is the number of TX antenna for multi-TRP tests with multi-DCI. It has been agreed to define multi-DCI requirements with 2 MIMO layer transmission from each TRP, hence 2 TX transmission from each TRP should be sufficient and there is no need to introduce requirements with 4TX as well. We recommend introducing requirements with 2TX alone. 
Proposal #3: Introduce PDSCH demodulation requirements with multi-DCI with 2TX transmission from each TRP.
On the necessity to introduce requirements for multi-panel/TRP in FR2, currently we currently support receiving from one AoA at a time and reception from 2 AoA simultaneously is not currently supported from testability point of view. The multi-DCI and single DCI SDM and FDM schemes necessitate receiving from multiple panel or beams simultaneously. Even with the single DCI TDM schemes, it is FFS whether it’s feasible to switch panel / RX beam at a symbol level. Employing a wide RX beam to receive from multi-TRP would defeat the purpose of receiving from multi-TRP. Hence, we propose not to introduce requirements with multi-TRP transmission in FR2.
Proposal #4: Do not introduce demodulation requirements in FR2 for multi-TRP
3. Conclusion
In this paper, we provide our views on the remaining open issues related to PDSCH demodulation for multi TRP. Our proposals are captured below:
Proposal #1: Use RX FFT timing based on TCI state #0 from TRP#1 for multi-TRP transmission.
Proposal #2: PDSCH demodulation requirements with multi-DCI transmission scheme are introduced with non-overlapping PDSCH allocation.
Proposal #3: Introduce PDSCH demodulation requirements with multi-DCI with 2TX transmission from each TRP.
Proposal #4: Do not introduce demodulation requirements in FR2 for multi-TRP
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