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Introduction
In RAN1#90 meeting, the following agreements on multi-TRP/panel transmission have been reached [1]:
Agreements:
· The maximum supported number of NR-PDCCHs corresponding to scheduled NR-PDSCHs that a UE can be expected to receive in a single slot is 2 on a per component carrier basis in case of one bandwidth part for the component carrier
· FFS the case of multiple BWPs for the component carrier if supported
· (Working assumption) In this case, at most a total of 2 CWs over the scheduled NR-PDSCHs
· For multiple NR-PDCCH reception for scheduled NR-PDSCHs:
· FFS whether or not there is any impact on # of HARQ processes and/or soft buffer management
· FFS the mapping between PUCCH conveying ACK/NACK signalling and PDSCH
· Note: this topic is more suitable for discussion under scheduling/HARQ session
Based on the agreements listed above, we summarize the views on the following issues from contributions.
NR-PDSCH design for multi-TRP/panel transmission 
Regarding PDSCH transmission, the following issues are discussed:
· Issue 1.1: number of NR-PDSCH for the case with more than one BPs per CC
· QC support up to 2 PDSCHs and propose to use dynamic signaling to report the supported number of NR-PDCCHs/PDSCHs
· Nokia support linear increase of NR-PDSCH
· Issue 1.2: resource allocation for different TRPs within one NR-PDSCH
· ZTE and InterDigital support independent RA among TRPs for one NR-PDSCH
· Ericsson and Nokia propose to use identical RA for different TRPs in one NR-PDSCH case
· Issue 1.3: CW mapping  
· Nokia and ASUSTEK propose to support one CW per TRP for single NR-PDSCH case
· Issue 1.4: number of DMRS port group per NR-PDSCH
· Samsung, Nokia and CATT support at most 2 DMRS port groups per NR-PDSCH  
Control channel design for multi-TRP/panel transmission
Regarding control channel design, the following issues are discussed:
· Issue 2.1: the number of HARQ processes
· Huawei & AT&T: increase linearly with the number of NR-PDCCHs 
· Issue 2.2: ACK/NACK reporting to different TRP 
· Support: OPPO, AT&T, Huawei, CATT
· Object: Ericsson, Nokia 
· Issue 2.3: association between control and data channel 
· Ericsson propose that, HARQ-ACK and CSI corresponding to both TRPs participating in NC-JT is fed back to serving TRP only in single UCI carried in single PUCCH/PUSCH.
· Fujitsu propose that, in multiple NR-PDCCHs case, the UE can assume that each NR-PDCCH is always transmitted together with the corresponding scheduled NR-PDSCH from the same TRP(s).
· CATT & interDigital support cross-TRP scheduling
CSI feedback design for multi-TRP/panel transmission
Regarding CSI feedback design, the following issues are discussed:
· Issue 3.1: CSI calculation 
· LG and Samsung support independent CSI calculation per TRP 
· CATT support Joint CSI calculation for the selected TRPs
· CATT and Samsung support multiple CSI hypothesis in CSI calculation
· Issue 3.2: transmission scheme recommendation 
· Sony support UE recommendation of transmission scheme
UL transmission based on multiple TRPs/panels
Regarding UL transmission design, the following issues are discussed:
· Issue 4.1: number of NR-PUSCH
· Qualcomm, ZTE and vivo support 2 NR-PUSCHs
· Issue 4.2: UL multi-panel transmission schemes
· vivo support coherent, non-coherent transmissions and TX diversity
· Samsung support panel selection and joint transmission, combined with UL codebook design 
· Intel support independent TX scheme for each link
· Issue 4.3: multiple TA 
· Intel support to introduce multiple TA
Conclusions
In this contribution, we summarize views on multi-TRP/panel transmission. Base on the summary above, we propose to further study at least the following issues:
· NR-PDSCH design
· control channel design
· CSI feedback design
· UL transmission design 
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