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1	Introduction
RAN4#94-e discussed UE demodulation and CSI reporting requirements for NR eMIMO WI and agreed to define multi-TRP/Panel PDSCH transmission requirement scheduled by multi-DCI [1]. 
	· Define PDSCH requirement scheduled by multi-DCI based multi-TRP/Panel transmission
· No PUCCH requirement for multi-PDSCH feedback
· No multi-PDCCH requirement for multi-TRP/Panel transmission 
· No single-PDCCH requirement for multi-TRP/Panel transmission



This contribution discusses the multi-TRP eMBB PDSCH demodulation requirements according to [2].
2	Discussion
2.1	Multi-DCI based multi-TRP transmission
PDSCH resource allocation
RAN4#94-e agreed to define non-overlapping allocation case, and it is FFS whether to define partially-overlapping and/or fully overlapping resource allocation cases. In our understanding one of the purposes of multi-TRP transmission is for eMBB, increasing the user throughput. If RAN4 define non-overlapping cases only, there is no difference from the Rel-15 single TRP transmission case. We therefore prefer to define at least partially-overlapping resource allocation case. 
Proposal 1: Define at least partially-overlapping resource allocation scenario on top of the non-overlapping allocation case.

Layer configuration
Even if multi-TRP transmission, UE still needs 4 Rx antennas to receive 2+2 layers in our understanding. Since not all the UEs support 4 Rx antennas, we propose to define 1+1 for 2Rx UEs and 2+2 for 4Rx UEs. We also need to discuss the BS antenna correlation. RAN4 should assume at least the BS Tx antenna correlation from two TRPs are 0, although there may be some antenna correlation between Tx antennas in the same TRP. 
Proposal 2: Set layer configuration 1+1 for 2Rx UE and 2+2 for 4Rx UE. 
Proposal 3: Set BS antenna correlation between two TRPs to 0.

PDCCH scheduling: with/without CORESET pool index configured 
According to TS38.214, two CORESET pool indexes should be configured if PDSCH from two TRPs are fully/partially overlapped in time domain. We therefore propose to configure CORESET pool index in order to support multi-DCI based transmission. 
Proposal 4: Configure 2 CORESET pool indexes for multi-DCI based multi-TRP transmission. 

Timing offset
[bookmark: _GoBack]We support to assume non-zero timing offset between two TRPs considering the real network deployment. In the last meeting one option is set to 2us. We assume this value comes from LTE CoMP, where the timing offset is assumed to be [-0.5, 2]usec [3]. Since the multi-TRP transmission is supported for both FR1 and FR2, RAN4 first need to confirm the multi-TRP PDSCH requirements are defined for both FR1 and 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 5: Define multi-TRP PDSCH transmission requirements for both FR1 and FR2.
Proposal 6: Define multi-TRP PDSCH transmission requirements for 
· FR1 FDD SCS=15kHz, 10MHz CBW,
· FR1 TDD SCS=30kHz, 40MHz CBW, and 
· FR2 TDD SCS=120kHz, 100MHz CBW.
If RAN4 agree to define the multi-TRP PDSCH requirements for FR1 and FR2, we think the adding timing offset should depend on the SCS, otherwise 2us exceeds the CP length for larger SCS such as 120kHz. 
Proposal 7: Set timing offset between TRPs to:
· [2]us for SCS=15kHz,
· [1]us for SCS=30kHz, and
· [0.25]us for SCS=120kHz

TRS configuration
As we discussed in RAN4#94-e, the real network deployment configures TRS/CSI-RS on the same time/frequency resources in order to avoid overhead in the difference cell, and multi-TRP is not exception. Considering the real deployment scenario as well as timing offset between two TRPs, we propose RAN4 should consider TRP/CSI-RSs are collided between two TRPs.  
Proposal 8: For Multi-TRP PDSCH transmission requirements, RAN4 should consider the scenario that the TRSs/CSI-RSs are collided between 2 TRPs. 
2.2	Single-DCI based multi-TRP transmission
RAN4#94-e also discussed the PDSCH demodulation requirements scheduled by single-DCI. The difference from Multi-DCI based multi-TRP transmission is the CORESET configuration. In the case of multi-DCI based scheduling, the network configures two CORESETs, that is, CORESET pool index 0 and CORESET pool index 1, and UE is required to monitor both CORESETs. RAN1 also agreed to support multi-TRP transmission based on one CORESET pool index, i.e., CORESET pool index 0. In this scenario, single DCI schedules PDSCH transmissions from two TRPs, and it is same scheduling as legacy single TRP transmission. 
We should point out RAN4 is discussing the PDSCH demodulation requirements, and PDSCH performance should not depends on single-DCI based or multil-DCI based scheduling. On the other hand, RAN4 will discuss multi-TRP transmission for URLLC, where PDSCH is transmitted from two TRPs, but scheduled by single-DCI. We think single-DCI based multi-TRP transmission can be verified with this test.
Proposal 9: RAN4 does not define the multi-TRP eMBB PDSCH demodulation requirements scheduled by the single-DCI.
3	Summary
Proposal 1: Define at least partially-overlapping resource allocation scenario on top of the non-overlapping allocation case.
Proposal 2: Set layer configuration 1+1 for 2Rx UE and 2+2 for 4Rx UE. 
Proposal 3: Set BS antenna correlation between two TRPs to 0.
Proposal 4: Configure 2 CORESET pool indexes for multi-DCI based multi-TRP transmission. 
Proposal 5: Define multi-TRP PDSCH transmission requirements for both FR1 and FR2.
Proposal 6: Define multi-TRP PDSCH transmission requirements for 
· FR1 FDD SCS=15kHz, 10MHz CBW,
· FR1 TDD SCS=30kHz, 40MHz CBW, and 
· FR2 TDD SCS=120kHz, 100MHz CBW.
Proposal 7: Set timing offset between TRPs to:
· [2]us for SCS=15kHz,
· [1]us for SCS=30kHz, and
· [0.25]us for SCS=120kHz
Proposal 8: For Multi-TRP PDSCH transmission requirements, RAN4 should consider the scenario that the TRSs/CSI-RSs are collided between 2 TRPs. 
Proposal 9: RAN4 does not define the multi-TRP eMBB PDSCH demodulation requirements scheduled by the single-DCI.
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