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1	Introduction
RAN4#94-e-bis discussed UE demodulation and CSI reporting requirements for NR eMIMO WI and agreed to define multi-TRP/Panel PDSCH transmission requirement [1]. 
	WF on PDSCH demodulation requirement and General aspects for NR eMIMO
· FFS to define PDSCH requirement scheduled by single-DCI based multi-TRP/Panel transmission for eMBB
· Applicability rule 
· FFS on test applicability rule between single-DCI and multi-DCI based multi-TRP/Panel transmission for conducting the tests based on UE capability



We discuss whether to define multi-TRP based PDSCH demodulation requirements schedule by single DCI. 
2	Discussion
2.1	Multi-TRP transmission scheduled by single-DCI
RAN4#94-e/94-e-Bis discussed the PDSCH demodulation requirements scheduled by single-DCI, but no conclusion yet. For single-DCI based multi-TRP transmission, RAN1 assumes 5 different transmissions scheme features as summarized in Table 1 [2]. In this table we don’t distinguish between eMBB and URLLC because it is no different from UE demodulation point of view.
[bookmark: _Ref39736914]Table 1	Single-DCI based multi-TRP transmission schemes.
	Transmission scheme
(Feature name [2])
	Description

	Single-DCI based SDM scheme
	· Transmit one or two transport blocks.
· Two TCIs from different TRP can schedule different set of layers, e.g., layer 0 from TRP#0 and layer 1 from TRP#1.
· Two PDSCH symbols are fully-overlapped in frequency and time domain.

	Single-DCI based FDM Scheme A
	· Single PDSCH transmission occasion for one transport block scheduled with a single redundancy version.
· Some PDSCH PRBs from TRP#0, other PDSCH PRBs from TRP#1. They are non-overlapped in frequency domain, but overlapped in time domain.  

	Single-DCI based FDM Scheme B
	· Two PDSCH transmission occasions for one transport block each scheduled with two redundancy versions.
· PDSCH from different TRPs are non-overlapped in frequency domain but overlapped in time domain.
· Subject to UE capability, UE can combine PDSCH symbols from two PDSCH transmission occasions.

	Single-DCI based TDM Scheme A
	· Subslot-based TDM, i.e., PDSCH from two TRPs are non-overlapped in time domain but overlapped in frequency domain. 
· Two PDSCH transmission occasions for one transport block each scheduled with two redundancy versions.
· UE can combine PDSCH symbols from two PDSCH transmission occasions.

	Single-DCI based inter-slot TDM
	· Slot-based TDM, i.e., PDSCH from two TRPs are non-overlapped in time domain but overlapped in frequency domain.
· The number of repetitions is configured by RepNumR16.
· Multiple PDSCH transmission occasions for one transport block scheduled with up to four redundancy versions.
· UE can combine PDSCH symbols from multiple PDSCH transmission occasions.



SDM Schemes
SDM scheme is in principle same as SU-MIMO multi-layer transmission defined in Rel-15, but some layers are mapped to one TRP and other layers are mapped to another TRP. Considering the difference from Rel-15 SU-MIMO requirements, we propose to define PDSCH demodulation requirements for SDM. 
Proposal 1: RAN4 defines PDSCH demodulation requirements for Single-DCI based SDM scheme. 
FDM Schemes
FDM schemes transmit PDSCH symbols from two TRPs, but they use different PRBs, i.e., overlapped in time, non-overlapped in frequency. 
The difference between FDM scheme A and B is that FDM scheme A uses single PDSCH transmission occasion for one TB, which means it is in principle same as Rel-15 PDSCH transmission, but some PRBs are transmitted from one TRP, and other PRBs are transmitted from another TRP. On the other hand, FDM scheme B uses two PDSCH transmission occasions for one transport block with two RVs. For FDM Scheme B, it is also possible to combine PDSCH symbols from two PDSCH transmission occasions depending on the UE capability. If UE is not capable of soft-combining, there is not so much difference between FDM scheme A and B, from UE demodulation point of view. As we discussed in SDM, considering the difference from Rel-15 PDSCH single layer requirements, we propose to define PDSCH demodulation requirements for FDM Scheme A.
Proposal 2: RAN4 defines PDSCH demodulation requirements for Single-DCI based FDM Scheme A.
 
TDM Schemes
Single-DCI based TDM schemes are in principle same as slot aggregation discussed in eURLLC WI although the difference is eMIMO assumes two TRP transmission but eURLLC assumes single TRP transmission. Since eURLLC performance part has already agreed to define Type A PDSCH demodulation requirements with aggregation level 2, we think RAN4 does not need to define the PDSCH requirements with TDM scheme. 

Test metric
Another open issue is the metric of PDSCH demodulation scheduled with single-DCI. According to RAN1 discussion, they consider SDM scheme as eMBB and FDM/TDM as URLLC. From the UE demodulation point of view, however, we don’t see any difference. Therefore, we propose to use the metric as 70% of maximum throughput, which is also beneficial to avoid long test time. 
Proposal 3: RAN4 uses the 70% of maximum throughput as the test metric of PDSCH demodulation requirements for single-DCI based multi-TRP transmission. 
3	Summary
Proposal 1: RAN4 defines PDSCH demodulation requirements for Single-DCI based SDM scheme. 
Proposal 2: RAN4 defines PDSCH demodulation requirements for Single-DCI based FDM Scheme A.
Proposal 3: RAN4 uses the 70% of maximum throughput as the test metric of PDSCH demodulation requirements for single-DCI based multi-TRP transmission. 
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