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Introduction
In RAN1 NR Adhoc, it was agreed to support multiple TRPs joint transmission in NR. In this paper, we provide our view on the need of both single and dual DCI based non-coherent Joint transmission.  
Agreements:
· 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

Multiple grants based NC-JT 
Dual-connectivity is a LTE term where a UE maintains connections with two non-co-located eNBs simultaneously. The same concept can be considered to support NC-JT in NR with non-ideal backhaul assumption between TRPs. As illustrated in Fig.1, TP1 and TP2 send NR-PDCCH to the UE to scheduler PDSCH. UE needs to decode different codewords from different TP although they are scheduled in separate grands. 
There are several key aspects in this concept: 
1. UE should keep time/frequency tracking on at least two TRPs (tracking two CSI-RSs)
2. UE should be able to monitor the NR-PDCCH from two TRPs. 
3. UE should be able to decode NR-PDSCH (if scheduled by NR-PDCCH) from two TRPs. 
4. Potentially, UE should be able to cancel the interference between NR-PDSCH from different TRPs (when the transmission from multiple TRPs overlapped)
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Figure 1 Dual DCI based NC-JT
A key requirement of dual-DCI based NC-JT is that UE needs to keep fine time/frequency tracking to multiple TRPs and decode NR-PDCCH from multiple TRPs. Effectively, there are two Rx chains needed to be derived from the same RF. It is of similar requirement as LTE dual connectivity with two CC in the same band. Such capability was considered as in advanced category in LTE since it’s a feature introduced very late. However, NR planned to support NC-JT at beginning. Therefore, we propose that multiple DCI based NC-JT should be supported as a mandatory feature in NR (although the number of DCI supported by UE could be a capability, NR UE should support at least two DCI for PDSCH on the same TTI)
Proposal-1: Multiple DCI based NC-JT scheduling is supported in NR as a mandatory feature


Single TRP multi-DCI grants transmission
From signalling point of view, single TRP is a special case of multiple TRP transmission: When the DMRS of two PDSCH are QCLed with the same RS for time/frequency tracking, (e.g. CSI-RS), then equivalently, it is two PDSCH from a single TRP. While only one Rx chain is required for UE to receive the PDSCH. Considering that each PDSCH grant can have one codeword, MCS, # of MIMO layers. Several flexible scheduling methods can be achieved. Note the below flexibility comes almost for free therefore they should be supported until significantly issues were found. 
1. Overlapped (on frequency) PDSCH transmission: two PDSCH are scheduled on the same subbands with spatial separation. E.g. PDSCH-1 is on DMRS port 1,2 while PDSCH-2 is on DMRS port 3,4. This can achieve equivalently 2 CWs with 4 layers MIMO transmission. 
2. Partially overlapped (on frequency) PDSCH transmission: Two PDSCHs are scheduled on partially overlapped subbands. 
3. Non-overlapped (on frequency) PDSCH transmission: Two PDSCH are granted in different subbands. it can be used to support non-continuous bandwidth aggregation scenario as described in [2]. In non-continuous bandwidth case, UE may use a smaller FFT to only cover part of the total system bandwidth. 

Conclusion
In this paper, we give our view on the multiple TRP transmission design. Independent scheduler per each TRP is an important feature for NR deployment therefore multiple DCI based PDSCH grant must be supported. In addition, the multiple DCI based PDSCH grant might provide more flexible scheduling possibility for single TRP cases as described in section-3, those flexibility comes for almost free as far as UE support multiple DCI based grant therefore they should be supported. 
Proposal-1: Multiple DCI based NC-JT scheduling is supported in NR as a mandatory feature
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