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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

Dual-DCI 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
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)

As can be seen from above list, the main burden of dual-connectivity is on UE implementation. It is likely that a UE capability will be required to support such operation. The benefit is also very clear: multiple TRPs may have independent scheduler (potential with some semi-static coordination). It is particular useful to the deployment scenarios with non-ideal backhaul where per TTI coordination between scheduler is very difficult. 
Proposal-1: Dual DCI based NC-JT scheduling is supported in NR (at least for the UE with such capability)
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Figure 2 Dual DCI based NC-JT

Single-DCI based NC-JT
[bookmark: _GoBack]While dual-DCI based NC-JT simplified the requirement on network, it also increase the burden of UE implementation. Using single DCI to scheduler NC-JT also has good use case especially when backhaul has low latency but limited capacity. An example of such backhaul is over the air (OTA) coordination, while such interface has low latency, it is too expensive to relay the whole data packet on it. Note: single DCI doesn’t necessarily mean only one TP transmitting NR-PDCCH, the DCI might be transmitted by both TPs using macro diversity. 
As illustrated in figure.2, single DCI is used to schedule one NR-PDSCH reception at UE side although some layers are from different TPs. Note similar to dual-DCI based approach, the CWs from different TRP must be different. The benefit of using single-DCI is the simplicity of UE implementation, UE operates similar to single TP transmission mode with the exception of group based DMRS QCL assumption which already agreed in RAN1 NR AdHoc. 
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[bookmark: _Ref465000812]Figure 2 Type 1a Multi-TP Transmission Scheme for NR.

Proposal-2: Single DCI based NC-JT scheduling is supported in NR

Conclusion
In this paper, we give our view on the multiple TRP transmission design, the below table summarized different multi-TRP transmission schemes for different backhaul conditions. More specifically, we have the following proposals:  
	Backhaul Condition
	Multi-TRP Transmission schemes

	Low latency high capacity backhaul (e.g. fiber connection)
	Same stream from multiple TP (No standard impact)

	Low latency low capacity backhaul (e.g. OTA backhaul)
	Different streams from different TRP using single DCI scheduling

	High latency low capacity backhaul (multi-hop backhaul)
	Different streams from different TRP using multiple DCI scheduling



Proposal-1: Dual DCI based NC-JT scheduling is supported in NR (at least for the UE with such capability)
Proposal-2: Single DCI based NC-JT scheduling is supported in NR
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