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1. Introduction
In RAN1 NR AH meeting, the following agreement on multi-TRP and multi-panel transmission has been reached[1]:
· Support NR downlink transmission of same NR-PDSCH data stream(s) from multiple TRPs at least with ideal backhaul, and different NR-PDSCH data streams from multiple TRPs with both ideal and non-ideal backhaul:
· Note: the case of supporting same NR-PDSCH data stream(s) may or may not have spec impact (to be further studied especially comparing performance/complexity relative to standard-transparent operation)
· Study how to perform resource scheduling especially with respect to whether to use one or more NR-PDCCH for a UE 
· Consider, e.g., backhaul conditions, UE complexity, feasibility of NR-PDCCH demodulation if from multiple TRPs, NR-PDCCH overhead, performance, etc.
· Study network coordination schemes with ideal & non-ideal backhaul links, considering 
· Fast CSI acquisition
· e.g. coordinated TRPs obtain CSIs through physical air interface
· e.g. SRS configuration exchanging between different TRPs
· Other techniques are not precluded
Based on contributions[2-14] and discussions under A.I. 8.1.2.1.6 in RAN1 #88bis, the following proposals regarding multi-TRP/multi-panel transmission are summarized in this contribution:
· Control channel design
· Number of layers and CWs 
· Transmission scheme
2. Control channel design
In [2-5] ,[7] and [14], companies show their views on NR-PDCCH for multi-TRP/multi-panel transmission. The two alternatives are listed as follows:
· Alt 1: Single NR-PDCCH corresponding to the same NR-PDSCH data streams from multiple TRPs within the same carrier: Intel
· Alt 2: Multiple NR-PDCCH corresponding to different NR-PDSCH data streams from multiple TRPs within the same carrier: CATT, HW, AT&T, MTK, Nokia
· Both independent and dependent RA are considered : CATT, Nokia
· Different NR-PDSCH data streams from single TRP (as a special case): AT&T
· Control signalling from P-TRP & S-TRP(s): Nokia
· Signalling the maximum number of multiple NR-PDCCH reception via high layer signalling: HW
· PDCCH blind detection complexity should be taken into account: MTK
Observation 1: majority of companies support multiple NR-PDCCHs (Alt 2)
3. Number of layer/codeword
In [2,3], two companies (Intel & CATT) raise the issue of maximum number of MIMO layer/codeword across TRPs. Considering the factors such as complexity, UE capability and potential performance, it’s reasonable to restrict the the maximum number of MIMO layer/codeword toward the same UE when more than one NR-PDSCHs are scheduled.
Observation 2: it’s reasonable to restrict the the maximum number of MIMO layer/codeword toward the same UE.
4. Transmission scheme
As the system performance would be more vulnerable to calibration and synchronization errors in multi-TRP/multi-panel transmission, in[2,7,11], three companies (CATT, MTK, China Telecomm) show similar concern on transmission scheme selection and tend to prioritize the transmission schemes relying less on inter-panel/TRP synchronization/calibration.
On the other hand, one company (QC) proposes to standardize OTA reciprocity calibration and synchronization [12].
For detailed transmission scheme selection, one company (LGE) prefer to consider inter-beam interference management schemes including DPS/JT CoMP with higher priority [8].
In addition, one company (CMCC) observes slightly better performance with panel-based MU-MIMO and proposes to further evaluate that scheme under one specific antenna array configuration [9]. 
Observation 3: dependence on reciprocity and synchronization and its impact on standardization should be considered in transmission scheme design.
Observation 4: detailed design of transmission scheme based on multi-TRP/panel needs further study.
5. Other issues 
In [6,9,10,13], four companies (ZTE, CMCC, Samsung, Ericsson) also present their views on issues such as CSI feedback, CSI-RS design and beam management. 
Observation 5: topics regarding CSI feedback, CSI-RS design and BM etc. can be discussed in related sub agendas respectively [15].
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