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Introduction

In RAN1 #89 Meeting [1], WG1 agreed on the followings for NR-PDCCH / NR-PDSCH Multi TRP transmission scenarios; 
· 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

In this contribution, we provide our views on single NR-PDCCH with separate layers from multiple TRPs. 
Multi-TRP Transmission With Single NR-PDCCH
In multi-TRP downlink transmission, as shown in Figure 1, a UE may be served by more than one TRP. In this example, there are two geographically separated TRPs and each one is sending different layers of the same NR-PDSCH towards the same UE during the same TTI. As agreed during RAN1 #89 [1], the NR-PDCCH may be sent only from the P-TRP to control resource allocations on both the P-TRP and S-TRP. 
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Figure 1 Multi-TRP transmission with single NR-PDCCH and NR-PDSCH

With a single NR-PDCCH scheduling both P-TRP and S-TRP, the S-TRP can be said to be cross scheduled by the P-TRP since the P-TRP is assigning resources for the P-TRP and S-TRP. The UE may be semi-statically informed that the multiple TRPs are operating under the single NR-PDCCH assumption. This may be accomplished during RRC configuration when the UE is attached to the S-TRP. Alternatively, the network may consider dynamically signaling to the UE that it is enabling or disabling cross scheduling by including a cross TRP indicator. 

Proposal 1 – The DCI includes a cross TRP scheduling indicator.  

[bookmark: _GoBack]The DCI with the cross TRP scheduling indicator may be sufficient if P-TRP and S-TRP use the same resource assignments; however, due to their physical separation, P-TRP and S-TRP may have different channel conditions on their links with the UE. Each TRP may choose to optimize its scheduling decisions depending on the feedback received from the UE or on other restrictions. For example, the resource assignment for each link may vary due to the frequency selectivity of the channel or certain RBs may be reserved at one TRP for a traffic type with higher priority (e.g. ultra reliable low latency) to another UE. This may result in different resource allocations that may be signaled to the UE through the DCI. For example, the P-TRP and S-TRP may schedule their respective transmissions on a different set of RBs. As such, resource assignments can be different between the P-TRP and S-TRP. 

Upon blind decoding the DCI, the UE may not know to which TRP its contents correspond to. With a single TRP, the UE may assume the DCI’s content corresponds to the P-TRP NR-PDSCH transmission; however, with a S-TRP involved, additional signaling information is needed to map resource assignments to the corresponding TRP. This could be accomplished with a single extended DCI with the cross TRP scheduling indicator, the resource assignments for multiple TRPs and the TRP indices mapping the resource assignments to the TRPs. Alternatively, there may be one DCI per TRP with the corresponding resource assignments and an additional field which identifies the TRP index in the case of multi-TRP transmission. 

Proposal 2 – The DCI includes the TRP index.  

In the current framework, the DCI is sent on CCEs located in the NR-PDCCH. The NR-PDCCH contains for each UE a set of potential locations to be monitored. The set of CCEs monitored by a UE are UE specifically allocated according to the search space mapping function defined in [2].  

In the case where each UE-TRP link can be considered independent from the others, each link may need its own DCI. With a single NR-PDCCH available, the DCIs from P-TRP and S-TRP are sent on the single control region available in the P-TRP’s NR-PDCCH; however, the search space locations for one TRP must avoid overlapping with another TRP. Therefore, the search space in the control region needs to be defined by the index of the TRP such that the DCIs can be allocated on different CCEs.   

Proposal 3 – The TRP index determines the search space starting location. 

Conclusion
In this contribution, we presented our views on multi-TRP downlink transmission with single NR-PDCCH. It is shown that additional changes are needed to the control channel. 

Proposal 1 – The DCI includes a cross TRP scheduling indicator.  

Proposal 2 – The DCI includes the TRP index.  

Proposal 3 – The TRP index determines the search space starting location. 
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