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1 Introduction
In RAN1#88bis meeting, the following agreement is made to support multi-point downlink transmission schemes [1] with the same and different data stream(s) transmitted from multiple TRPs. 
	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 provide our views regarding framework to support of NC-JT scheme using single and multiple NR-PDCCH options. We also provide some additional issues and some high level solutions for multiple PDCCH options.
2 Discussion on NC-JT operation
Transmission of different MIMO streams from different TRPs (aka NC-JT scheme) has been identified as one of the most promising multi-point transmission scheme for NR specification. Per RAN1 agreement two approaches of NC-JT support should be considered for NR:
· single DCI transmission
· multiple DCI transmissions 
In the first approach the scheduling of the MIMO layers from multiple TRPs is performed by a single serving cell. In this approach all information pertaining the transmitted NR-PDSCH MIMO layers form TRPs such as QCL, MCS and possibly RA is transmitted in the single DCI. It is also assumed that transmission of the corresponding UCI information (e.g. CSI, ACK/NACK) is also targeting the same serving cell. Such approach of different MIMO layers transmission largely relies on the existing MIMO/CoMP framework that is already supported by LTE.
In the second approach, multi-point transmission is scheduled by multiple NR-PDCCHs transmitted from the coordinating TRPs. In this approach each TRP is performing “independent” scheduling of the MIMO layers and indicates the information of the transmitted MIMO layers in a separate DCIs irrespective of the scheduling decision on the neighboring TRPs. It is also assumed that multiple UCI information (e.g., CSI, ACK/NACK) is transmitted by the UE targeting each coordinated TRP. Such approach of supporting different MIMO layers transmission relies on the dual connectivity (DC) framework, which so far assumes operation on different carriers. DC based framework of supporting multi-point operation on the same carrier, so far, was not considered before. We envision several solution that should be defined by RAN1 to enable multiple NR-PDCCHs operation. The non exhaustive list of the possible issues is provided below with possible high level solutions:
Uplink power control:
· In case of concurrent UL transmission of UCI, the power limited UEs located on the cell edge may not be able to reach the required transmit power. One approach to solve this issue is to give more priority in terms of power allocation for the UCI transmission to the serving cell, while allocate less power for UCI transmission of the non-serving TP.  
Reliability of NR PDCCH demodulation from different TRPs:
· Unlike NR-PDSCH, due to tight latency requirements for NR-PDCCH demodulation UE typically applied non-IRC receiver for demodulation of the NR-PDCCH. In this case, the NR-PDCCH demodulation from both TRP may not be reliable. To address the NR-PDCCH robustness NR-PDCCH should support both time domain and frequency domain ICIC schemes.
Maximum number of MIMO layers across TRPs:
· It may be common scenario that the total number of MIMO layers scheduled by the TRPs may exceed UE capability. Semi-static restriction for the maximum number of MIMO layers per each TRP is likely to provide the performance loss in dynamic traffic environment with dynamic switching between NC-JT and single point operation. It is therefore, proposed to allow UE dropping of PDSCH processing in case of PDSCH scheduling exceed UE capability.
CSI processing:
· It may be common scenario that multiple aperiodic CSI requests are simultaneously received by the UE from coordinating TRPs. UE complexity may not be sufficient to process all CSI requests from multiple TRPs. It is, therefore, proposed to allow UE dropping of the CSI updates if it exceeds UE capability.
NR-PDCCCH processing:
· Processing of the multiple NR PDCCH without constraints on the same carrier substantially increase the UE complexity and power consumption. It is, therefore, proposed to split the search space between control channels of the TRPs to reduce UE complexity. 
Based on the discussion above the following proposal can be made:
Proposal:
· NR support independent scheduling of NR MIMO layers by using single NR PDCCH and multiple DCI options
· For multiple DCI option consider the following enhancements:
· Support uplink power control prioritization for UCI reporting for the serving cell

· Support of time and frequency domain ICIC for NR PDCCH

· Allow UE dropping of PDSCH processing in case of PDSCH scheduling exceed UE capability
· Allow UE dropping of the CSI updates if it exceeds UE capability
· Support search space split between TRPs to reduce UE complexity
3 Summary

In this contribution we provide our views regarding framework to support of NC-JT scheme with transmission of different NR-PDSCH data stream(s) from multiple TRPs. Based on the discussion the following proposal was made:

· NR support independent scheduling of NR MIMO layers by using single NR PDCCH and multiple DCI options
· For multiple DCI option consider the following enhancements:

· Support uplink power control prioritization for UCI reporting for the serving cell

· Support of time and frequency domain ICIC for NR PDCCH

· Allow UE dropping of PDSCH processing in case of PDSCH scheduling exceed UE capability
· Allow UE dropping of the CSI updates if it exceeds UE capability
· Support search space split for control channel of TRPs to reduce UE complexity
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