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Introduction
Regarding the progress on multiple TRP and multiple panel transmission, the remaining issues are listed as below.
· Control channel to data channel mapping
· Layers to CWs mapping
· Transmission scheme
· Configuration of CSI-related parameters
· QCL assumption 
In this contribution, we present our view on transmission schemes when considering the BPL established between gNB and UE.
Multiple TRP/Panel Transmission Scheme
As analyzed in [1], the performance of multiple TRP/panel transmission can be affected by various practical factors, e.g. CSI accuracy and delay, non-ideal backhaul, synchronization and calibration errors, and is sensitive to partial such factors. Besides the aspects mentioned above, the exact transmission scheme also depends on the BPL(s) established between multiple TRPs/panels at gNB and 2 or 4 panels at UE.
Specifically, let us first take a look at LTE in which a wide beamwidth from eNB covers the cell and UE may use nearly omni-directional Rx antennas on LHS of Fig.1. Then when it goes to higher frequency band, e.g. above 6GHz, NR requires the narrow beamwidth with sufficiently high beamforming gain shown on RHS of Fig.1. As a consequence, the BPL(s) reported by UE in P1/P2 procedure may only link partial TXRUs at gNB and/or UE side. In addition, gNB cannot know exactly which TXRUs at UE can be connected given the current beam reporting mechanism. From our view, this observation has impact over the upcoming data channel transmission.


 
Fig.1 [bookmark: _Ref489863568]The difference of DL beam coverage (LHS: LTE; RHS: NR)
Without loss of generality, we assume single TRP equipped with multiple panels in sub-connection model to simply the discussion. Each TXRU connects one port at gNB. After the DL beam sweeping, the BPLs between gNB and UE can be established by UE reporting. The content of reporting can be CRI, port index, etc. In Fig.2, we depict a case where Tx diversity is supported. Given the selected Tx-Rx BPL, 1 TXRU at UE connects 2 TXRUs at gNB with 2 BPLs. Obviously the rank of equivalent channel in baseband is compressed to 1. Therefore, spatial multiplexing cannot be supported in this case and gNB may not be aware of available transmission scheme a prior to any other UE feedback.


 
Fig.2 [bookmark: _Ref489866164]The BPLs supporting Tx diversity but not spatial multiplexing
Next, we show two cases supporting spatial multiplexing. For example on LHS of Fig.3, there are 4 BPLs where each TXRU at UE connects all 4 TXRUs at gNB. Spatial multiplexing with Rank 2 can be supported by coherent precoding at gNB; on RHS of Fig.3, there are only 2 BPLs where each TXRU at UE only connects 2 corresponding TXURs at gNB. Spatial multiplexing with Rank 2 can also be supported by NC-JT with the assistance of advanced UE receiver. 



Fig.3 [bookmark: _Ref489622210]Spatial multiplexing (left: Coherent-JT; right: NC-JT)
From UE’s reporting on DL Tx beam(s), gNB cannot fully knows the status of BPL connections. Then it is necessary for UE to report or recommend the preferred transmission schemes, e.g. Tx diversity, coherent-JT or NC-JT, to gNB. Therefore, we have following observation and proposal. 
Observation 1 : Both coherent-JT and NC-JT can be supported depending on the established BPLs.
Proposal 1: [bookmark: _GoBack]RAN1 should study the necessity that UE reports or recommends preferred transmission scheme(s) depending on the BPL(s) established between gNB and UE.
Conclusions
Finally, allow us to summary our observations and proposals as below
Proposal 2: RAN1 should study the necessity that UE reports or recommends preferred transmission scheme(s) depending on the BPL(s) established between gNB and UE.
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