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Discussion and Decision
1
Introduction
During the RAN1#87 meeting, there were several agreements [1] on the NR transmission mode as follows: 
Agreements:
· Define at least two sets of transmission parameters, where

· Transmission parameter set 1: parameters configured (FFS: L1 or L2 or L3)
· For default transmission scheme, specify default values of parameters in the Transmission parameter set 1
· FFS: Whether default value can be derived implicitly
· Note that depending on parameter settings in transmission parameter set 1, the size of transmission parameter set 2, i.e. DCI size, may vary. 

· Transmission parameter set 2: parameters indicated by physical layer (e.g. NR PDCCH channel)

· FFS whether multiple subsets is supported and how to simplify DCI format
· Note: some transmission parameter may belong to both set-1 and set-2

· Detail parameters and usage condition are TBD

In this contribution we provide our views on DL transmission mode configuration and further address the FFS points. 
2
DL transmission mode configuration in NR

2.1 
DL transmission scheme switching
In legacy LTE system, there were multiple DL transmission modes for different scenarios, that cause inflexible mode switching due to RRC signalling involvement. In new radio system, technical background has been changed, and there are some consensus as follows:   
· Decouple CSI measurement, CSI feedback and CSI-RS configuration with transmission scheme configuration 
· Enable dynamic transmission scheme switching per DCI indication 
Therefore, DL transmission scheme and format can be configured independently from the CSI feedback. It means changing the transmission scheme won’t impact the CSI-RS configuration or CSI feedback, then dynamic physical signalling be used to provide fast re-conifiguration for insant transmission scheme. And it can allow dynamic transmission codeword or precoding characteristics change. 

In the conventional transmission scheme switching, gNB makes the transmission scheme decision, however, in most of cases, UE is more sensistive and familiar to channel environment status and transmission robustness. As we know, determining one transmission scheme usage is often relying on UE SINR condition, mobility, traffic load, BLER, QoS and etc. Obviously, since UE can obtain much information impacting transmission scheme selection, it is beneficial to let UE to give some recommendation or assisted information to gNB to help transmission shceme switching.  
Proposal 1:  Support UE assisted indication for the switching of DL transmission scheme. 
2.2 
Transmission parameters indication  
In case of transmission paremeters configuration, there was one agreement in last meeting about transmission parameter set1 and transmission parameter set2. However, when we look at all transmission parameters closely, we find the transmission parameters mainly includes two kinds of categories according to their functionality: 

· Group 1 is defined as transmission scheme related parameters, such as precoding indication, codeword and layer number, layer mapping.   
· Group 2 is defined as demodulation related paremeters, such as resource allocation, MCS, PRB bundling, rate matching, quasi-colocation, DMRS sequence and port indication, HARQ indication. 
From above paremeter list, it seems per TTI basis change is possible and feasible, except fixed default transmission configuration. Consequently, using DCI to configure instant transmission is one natural choice. 
In case of DCI design for MIMO, there are multiple options. However, it may have many problems if introducing multiple level DCI mechanism or other complicated method, and also it will influence the whole control channel design. Hence, simple DCI design method would be more preferred for transmission parameter indication. If considering variable DCI size to differentiate the feature indication, it should be careful to make this design. In one aspect, many variable DCI formats will complicate DCI blind detection, in another aspect, using same DCI field length but with different explanation is one more straightforward method. Based on these arguments, one possible and simple solution is to configure two kinds of DCI, one is for simple or default transmission, such as transmission diversity or single port transmission, another is for multiple codeword transmission, involving some precoder information or codeword indication. Use limited DCI formats would simplify the control channel design.
Proposal 2: Use DCI to indicate transmission related parameters.
Proposal 3: Support one compact DCI and one extended DCI for different use cases.  
3
Conclusions
The contribution is concluded by summarizing our proposals as follows: 

Proposal 1: Support UE assisted indication for the switching of DL transmission scheme. 

Proposal 2: Use DCI to indicate transmission related parameters.
Proposal 3: Support one compact DCI and one extended DCI for different use cases.  
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