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1 Introduction
In RAN1#89 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:

· Adopt the following for NR reception:

· Single NR-PDCCH schedules single NR-PDSCH where separate layers are transmitted from separate TRPs

· Multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP 

· Note: the case of single NR-PDCCH schedules single NR-PDSCH where each layer is transmitted from all TRPs jointly can be done in a spec-transparent manner

· Note: CSI feedback details for the above case can be discussed separately

Agreements:
· For the reception of multiple NR-PDCCHs each scheduling a respective NR-PDSCH where each NR-PDSCH is transmitted from a separate TRP, NR supports:

· The maximum supported number of NR-PDCCHs/PDSCHs is either 2 or 3 or 4

· To be decided next meeting

· FFS signaling (explicit or implicit) of the maximum number of NR-PDCCHs/PDSCHs for a UE, including the case of signaling a single NR-PDCCH/PDSCH



In this contribution we provide our views on the remaining details of supporting NC-JT using multiple DCIs approach, including possible impact on high layer operation.
2 Discussion on NC-JT operation
Higher layers impact of NC-JT 
In RAN#90 support of NC-JT transmission by using single and multiple DCIs transmitted by serving or separate TRPs was agreed. The single DCI approach targets scenarios with ideal backhaul link with intra-gNB coordination (similar to CoMP scenario 1-4 in LTE), while multiple DCIs approach targets scenarios with non-ideal backhaul link with inter-gNB coordination (similar to DC approach, but on the same carrier). Since the target scenario for multiple DCIs based approach assumes coordination and transmission of different gNBs, it is essential to inform RAN2 about that decision, so that RAN2 can evaluate the potential impact on the higher layers (e.g., support of multiple protocol stacks)
Proposal:

· Send LS to RAN2 to inform about RAN1 decision on support multiple PDCCH/PDSCH transmission from different TRPs with inter-gNB coordination and request to evaluate the possible impact on higher layers 
Constraints on number of PDCCHs/PDSCHs
In Rel-11 LTE the number of dominant transmission points for the UEs was studied. Based on the study results, it was observed that the number of transmission points depends on the deployment scenario (e.g. homogenous or heterogeneous) as well as the maximum allowed RSRP difference between the signals transmitted by coordinating TRPs. In particular, for the maximum RSRP difference of 6dB, it was observed that in most of the cases UE observes at most two TRPs for possible coordination, while for 9dB RSRP difference noticeable fraction of the UE observes at most three TRPs for coordination. 
Considering that for NC-JT, UE would be required to receive PDCCH/PDSCH from multiple TRPs simultaneously, it is desirable to avoid significant RSRP difference of the signals transmitted by different TRPs to avoid masking of the weak signals. Therefore, for Rel-15 NR, it seems essential to focus specification efforts on the simple scenario of transmission of at most two DCIs in two PDCCHs scheduling at most two PDSCHs for the UE. Moreover, to constraint the total number of CWs, it is also desirable to limit the maximum number of MIMO layer that can be scheduled to the UE by one DCI. In particular, we propose to introduce constrain of 4 MIMO layers per each PDSCH to reduce UE complexity. 
Proposal:
· Rel-15 NR supports at most two DCIs transmission using at most two PDCCHs that schedules at most two PDSCHs, where each PDSCH can indicate to the UE at most four MIMO layers with single codeword
Other physical layer relaxations

It should be noted that even with PDCCH/PDSCH and MIMO layer constrains proposed above, the total number of MIMO layers that can be scheduled to the UE can exceed UE capability wrt to the maximum number of the supported MIMO layers, e.g., due to lack of the tight coordination between TRPs. A possible semi-static restriction for the maximum number of MIMO layers per each TRP is likely to provide the performance loss in dynamic traffic environment where frequent dynamic switching between NC-JT and single point operation is expected. It is therefore, proposed to allow PDSCH scheduling from each TRP according to the maximum UE capability, while also allowing dropping at the UE in case the total number of scheduled MIMO layers across all scheduled PDSCHs exceeds that UE capability.
Somewhat similar processing issue may arise at the UE for CSI reporting, when multiple aperiodic CSI requests from different TRPs can be simultaneously received by the UE. A possible hard split of the CSI requests between TRPs is not desirable approach, considering possible CSI requests transmission in different slots, where UE may have enough processing capability to process all CSI request received in different slots. It is therefore, proposed to allow CSI requests from each TRP according to the maximum UE capability, while also allowing CSI processing dropping at the UE in case the total number of the request for CSI in one slot exceeds UE capability. The CSI dropping can be provided by allowing UE not to update some of the CSI requests above the CSI processing budget supported by the UE.
Proposal:
· For multiple PDCCH/PDSCH scheduling option, NR allows dropping of PDSCH and CSI processing at the UE in case the scheduled PDSCH and requested CSI exceeds UE processing capabilities for the total number of MIMO layers and number of CSI
3 Summary

In this contribution we provide our views on the remaining details of supporting NC-JT using multiple DCI options. Based on the discussion the following proposal was made:

· Send LS to RAN2 to inform about RAN1 decision on support multiple PDCCH/PDSCH transmission from different TRPs with inter-gNB coordination and request to evaluate the possible impact on higher layers 
· Rel-15 NR supports at most two DCIs transmission using at most two PDCCHs that schedules at most two PDSCHs, where each PDSCH can indicate to the UE at most four MIMO layers with single codeword
· For multiple PDCCH/PDSCH scheduling option, NR allows dropping of PDSCH and CSI processing at the UE in case the scheduled PDSCH and requested CSI exceeds UE processing capabilities for the total number of MIMO layers and number of CSI
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