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[bookmark: _Ref129681862][bookmark: _Ref124589705]Introduction
[bookmark: _Ref129681832]RAN1 supports UE reception of different data streams from multiple TRPs with both ideal and non-ideal backhaul:
“NR supports downlink transmission of the 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”[3GPP TR 38.802]. 
[bookmark: _Ref458696629]However, NR has not specified whether the TRPs in multi-TRP transmission belong to same/different cells. In this paper, we discuss the implication of multi-TRP transmission to higher layer when TRPs belong to same/different cell(s).
Discussion
In multi-TRP transmission where TRPs are connected by ideal backhaul links and are tightly synchronized, coherent joint transmission (C-JT) is possible through a central scheduler. Without tight synchronization, non-coherent joint transmission (NC-JT) and dynamic point selection (DPS) using a centralized scheduler are alternative solutions for a network with ideal backhaul. 
In scenarios where TRPs are connected by non-ideal backhaul links, centralized scheduler utilizing C-JT or NC-JT may incur severe throughput loss due to backhaul delay for data/CSI exchange between TRPs and the scheduler. In non-ideal backhaul scenario, NC-JT with distributed scheduling can be a viable solution, where backhaul imperfectness is circumvented by allowing independent schedulers at TRPs. In NC-JT, different data streams are independently scheduled at different TRPs although limited scheduling coordination is possible among TRPs.
LTE release 12 supports dual connectivity (DC), where a UE receives data streams simultaneously from different cells with non-ideal backhaul connections. A similar mechanism for multi-TRP transmission can work in NR when TRPs belong to different NR cells.  Fig. 1 shows a deployment in multi-TRP transmission where 3 TRPs are interconnected by one ideal and one non-ideal backhaul links. 
[image: ]
Figure 1. LTE Release 12 dual connectivity (DC) across two different cells (Multi-TRP transmission across two cells)

We envisage an NR cell to be composed of multiple TRPs interconnected with combination of ideal/non-ideal backhaul links. This can provide flexibility in cell planning as TRPs within an NR cell are not required to be connected via only ideal backhaul links. This corresponds to the multi-TRP transmission scenario shown in Figure 2 where all TRPs belong to the same cell. Multi-TRP connectivity in one NR cell allows for seamless handover within the NR cell for delay sensitive data while optimizing the TRP set. With TRP optimization within the NR cell, the UE participation in TRP optimization and data routing is mainly limited to physical layer beam management such as CSI-RS measurement/feedback, while the NR cell controller maintains the CSI-RS configuration, TRP/beam optimization and data routing. The user maintains the same connection settings such as identity, control channel setting, synchronization and measurement/feedback  setting while the network optimizes the serving TRP set and moves the corresponding MAC handler within the NR cell with no or limited need for UE reconfiguration. 
On the other hand, multi-TRP transmission with TRPs belonging to different NR cells entails close coordination of neighbouring NR cells for different aspects such as CSI-RS configuration, TRP set optimization, control channel configuration while user requires to maintain multiple synchronization and user identities.
[image: ]
Figure 2. Multi-TRP transmission within one NR cell
Given the benefits of multi-TRP transmission within one NR cell, we propose the following.
Proposal 1: NR supports downlink transmission of different codewords from multiple TRPs within same NR cell with both ideal and non-ideal backhaul.
Proposal 2: If Proposal 1 is agreed, RAN1 shall send a LS to RAN2 informing of agreement in Proposal 1.
Conclusion
According to discussions outlined in this document, we propose the following.
Proposal 1: NR supports downlink transmission of different codewords from multiple TRPs within same NR cell with both ideal and non-ideal backhaul.
Proposal 2: If Proposal 1 is agreed, RAN1 shall send a LS to RAN2 informing of agreement in Proposal 1.
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