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Introduction
In RAN1 #88bis meeting, the following agreements have been achieved for multi-TRP and multi-panel transmission [1].
Agreements:
· Support NR reception of at least one but no more than two of the following 
· Single NR-PDCCH corresponding to the same NR-PDSCH data layers from multiple TRPs within the same carrier
· Note that: this is intended to have spec impact
· Single NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier
· Multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier 
· In case of multiple NR-PDCCH, consider the following for the reduction of UE PDCCH detection complexity. 
· Note the following may or may not have RAN1 specification impact. 
· Note that different NR-PDSCH data layers from single TRP is special case.
· The alignment of PDCCH generation rules among TRPs, e.g. one identical control resource set across TRPs
· Signalling the maximum number of multiple NR-PDCCH reception via L1 and/or high layer signalling
· Other techniques can be considered.
In this contribution, we further discuss the aspects of the control channel for multi-TRP transmission.
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Discussion	
According to the agreement of RAN1 88bis meeting, at least one but no more than two out of three options is supported for NR-PDCCH transmission. For multi-TRP transmission, antenna ports from different TRPs cannot be assumed QCLed; antenna ports associated with NR-PDCCH and antenna ports associated with NR-PDSCH cannot be assumed QCLed either.
In case of single NR-PDCCH transmission, in order to improve the UE performance, the data streams from multiple TRPs shall be phase-coherent when they are arriving at UE side. Such coherent transmission requires the frequency phase calibration between TRPs and the timely channel statistic information (CSI) acquisition. However if considering the frequency offsets caused by different local oscillators of TRPs and the Doppler shift between them for moving users, the phase calibration between different sites is very difficult, therefore the performance gain of the coherent transmission across sites or non-QCLed antenna panels can hardly be achieved in the practical networks.
Hence, the coherent transmission of data streams from multiple TRPs shall be low priority except the explicit gain proved by the simulation with considering the practical calibration error, and non-coherent transmission for NR-PDSCH should be baseline.
Proposal 1: If single NR-PDCCH for multi-TRP transmission is supported, the non-coherent transmission for NR-PDSCH should be baseline.

In case of multiple NR-PDCCH transmission, channel condition can better be utilized and more flexible scheduling can be executed for each TRP independently. However, without any restriction, the total scheduled NR-PDSCH data layers from multiple TRPs can exceed the maximum transmission layers that UE can support according to the UE capability. In that sense, the total scheduled layers from multiple TRPs should be restricted. The maximum scheduled layers for each TRP can be pre-defined or dynamic coordination of scheduled layers among TRPs can be considered to ensure that the total scheduled data layers shall not exceed the maximum transmission layers that UE can support.
Proposal 2: Multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier is supported. The total scheduled layers from multiple TRPs should be restricted.

For multiple NR-PDCCH transmission, the complexity of blind detection on NR-PDCCH may probably be increased. Thus, the potential solutions to reduce detection complexity should be studied. The maximum number of multiple NR-PDCCH reception can be signaled via L1 and/or high layer signaling.  From the performance perspective, the number of multiple NR-PDCCH can change over time based on the channel condition. However, the number of multiple NR-PDCCH may not change frequently, especially for low speed UEs. In addition, signaling the maximum number of multiple NR-PDCCH reception via L1, i.e. DCI can cause additional DCI overhead. Thus, via higher layer signaling can be an economic and efficient way.
Proposal 3: For multiple NR-PDCCH transmission, the potential solutions to reduce detection complexity should be studied. The maximum number of multiple NR-PDCCH reception is signaled via higher signaling.
Summary 
This contribution has discussed the control channel for multi-TRP transmission. We have following proposals:
Proposal 1: If single NR-PDCCH for multi-TRP transmission is supported, the non-coherent transmission for NR-PDSCH should be baseline.
Proposal 2: Multiple NR-PDCCH corresponding to different NR-PDSCH data layers from multiple TRPs within the same carrier is supported. The total scheduled layers from multiple TRPs should be restricted.
Proposal 3: For multiple NR-PDCCH transmission, the potential solutions to reduce detection complexity should be studied. The maximum number of multiple NR-PDCCH reception is signaled via higher signaling.
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