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1	Introduction
RAN4#94-e discussed UE demodulation and CSI reporting requirements due to NR eMIMO WI and agreed with the way forward [1]. This contribution discusses the multi-TRP URLLC PDSCH demodulation requirements according to [2].
2	Discussion
2.1	Single-DCI based multi-TRP URLLC schemes
RAN1 introduced 6 transmission schemes to support the single-DCI based multi-TRP PDSCH transmission for URLLC as follows:
· Scheme 1a/1b: Spatial domain multiplexing (SDM) with a single RV (1a) / SDM with multiple RVs (1b)​
· Scheme 2a/2b: Frequency domain multiplexing (FDM) with a single RV (2a) / FDM with multiple RVs (2b)​
· Scheme 3: Time domain multiplexing (TDM) with mini-slot repetition
· Scheme 4: TDM with slot repetition
RAN4#94-e discussed whether to define new PDSCH demodulation requirements for reliable PDSCH transmission with multi-TRP [1].
	· No PDSCH requirements for URLLC multi-TRP transmission schemes with reliability transmission with lower BLER test metric (e.g., lower than 1% BLER) in Rel-16 NR eMIMO WI
· Whether to define PDSCH requirements for URLLC multi-TRP transmission schemes with test metric @70% maximum TP
· Option 1: Yes 
· Option 2: Deprioritize
· Option 3: No



Since these transmission schemes transmit one DL transport block with two TRPs with SDM/FDM/TDM, UE is expected to combine the PDSCH symbols from two TRPs, and it requires additional demodulation processing. We propose to define PDSCH demodulation requirements.
Proposal 1: RAN4 defines new PDSCH demodulation requirements for URLLC multi-TRP transmission schemes with the test metric 70% of maximum throughput. 
We think the single-DCI based multi-TRP URLLC scheme is supported regardless of frequency range. We first propose to define the requirements for both FR1/FR2. Although UE is tested OTA for FR2, we think it is possible to verify 2 TRP transmission scenario because RRM assumes 2AoA tests. 
Proposal 2: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for both FR1 and FR2.
Proposal 3: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for 
· FR1 FDD SCS=15kHz, 10MHz CBW,
· FR1 TDD SCS=30kHz, 40MHz CBW, and 
· FR2 TDD SCS=120kHz, 100MHz CBW.
2.2	Test setup
RAN4#94-e also discussed the test setup as follows [2].
	Transmission schemes
· Option 1: Down selection to scheme 1a and 4
· Option 2: Define PDSCH demodulation requirements for repetition schemes 2a, 3 and 4
· Other options are not precluded



Although RAN1 introduced 6 transmission schemes for single-DCI based multi-TRP URLLC as we discussed in 2.1, we prefer to down select the transmission schemes to be defined considering the workload in RAN4. Firstly, transmission scheme 1, SDM based transmission, is similar to muitl-TRP transmission for eMBB where RAN4 has already agreed to define the requirements, although eNB transmits different TB per TRP.
TDM-based transmission schemes 3 and 4 are unique and it is also different from slot aggregation RAN4 is discussing in the URLLC WI performance.  
For FDM-based transmission schemes 2a/2b, the difference is whether 2a) a single CW is mapped to resources of two TRPs or 2b) Two CWs with different RVs are generated from the same TB. Since the transmission schemes 3/4 generate two CWs with different RVs from the same TB, we prefer to prioritize single CW based transmission, i.e., scheme 2a.
Considering the observations above, we propose to define transmission schemes 2a, 3, and 4. 
[bookmark: _Hlk37082885]Proposal 4: RAN4 defines new PDSCH demodulation requirements with the single-DCI based multi-TRP URLLC schemes 2a, 3, and 4. 
3	Summary
Proposal 1: RAN4 defines new PDSCH demodulation requirements for URLLC multi-TRP transmission schemes with the test metric 70% of maximum throughput. 
Proposal 2: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for both FR1 and FR2.
Proposal 3: Define PDSCH demodulation requirements for URLLC multi-TRP transmission schemes for 
· FR1 FDD SCS=15kHz, 10MHz CBW,
· FR1 TDD SCS=30kHz, 40MHz CBW, and 
· FR2 TDD SCS=120kHz, 100MHz CBW.
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