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Discussion and Decision
1
Introduction
During the RAN1#87 meeting, there were several agreements [1] on the NR transmission parameters configuration as follows: 
	· 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 parameter and mode configuration, and further address the FFS points. 
2
DL transmission mode configuration in NR
For the DL transmission mode configuration, if following the RAN1 technical consensus, it may not specify one conventional transmissioin mode framework, instead, one integrated transmission mode could comprise many transmission schemes. Moreover, multiple transmission schemes can be switched with per TTI basis. Normally, one specific transmission format will be determined by dynamic transmission parameters configuration. In this section, we will discuss the transmission parameter configuration and UE assisted transmission scheme switching.
2.1 
Transmission parameters indication  
In case of transmission parameter configuration, there was one agreement about transmission parameter set 1 and transmission parameter set 2 in previous meeting, but how to make the separation is FFS. If we look at general transmission parameters closely, we may find transmission parameters mainly include serveral information blocks or information fields, which are related to different functionalities, for example: 
	Information blocks 
	Resource allocation
	HARQ indication
	Scheduling timing control
	MCS
	Codeword and layer mapping
	Reference signal indication 
	CSI measurement triggering
	Precoding indication


                   Table 1  Information categorization for DL transmission parameters

For these information blocks, they should be taken as the basic unit for parameter aggregation. According to their functionality and configuration, there may own the following specific properties:

· Hierarchical signalling indication for one certain information block. 

  For one certain information block, there could be divided into two level configuration, one is the high layer setting, normally configured by RRC or MAC CE, and another is low layer setting, with DCI carrying. Even though not all information blocks need two-layer configuration, this hierarchical structure is rather useful in many transmission parameter configuration.
· High layer signalling indicates one information block presence in dynamic low layer signalling.

In real transmission, some information blocks may not be always present in the low layer signalling, for example, using the default configuration or this information block has no information updating. Typically, high layer signalling may indicate one information block is existing or not in low layer signalling. By this indication, low layer signalling (DCI indication) would be much flexible.
· Allow dynamic transmission scheme switching
   In order to support dynamic transmission scheme switching, one information block indicating transmission method should be used, for example, precoding indication block is used to indicate close-loop or open-loop scheme. Since dynamic switching is essential, this information block should be available in any case, but the specific format could be studied further.
· Keep forward compatibility
That is to say, if adding one new information block in DCI, it should not require one new DCI format. DCI design should be open to accommodate new feature introduction. When high layer signalling indicating one new information block existence, UE can be monitoring concrete DCI content following high layer signalling. However, it will lead to variable DCI size. Actually, in order to reduce DCI size flunctuation, some special processing can be considered, for example, allowing some information block extention to replace the missed information block.
Proposal 1: Defining multiple information blocks based on functionality difference in order to facilitate signalling indication.
Proposal 2: Use effective hierarchical signalling to indicate information block.
Proposal 3: Forward compatiblity needs to be considered to make DCI structure scalable.
Proposal 4: Consider alternative information block extention to keep constant DCI size when one information block is not present.  
2. 2 UE assisted transmission scheme switching

In conventional thinking, DL transmission scheme is configured by base station, because base station would have sufficient load information, traffic type and UE CSI feedback. When the switching is conducted with semi-static way, gNB may have more time to make decision taking into account all available information. If dynamic switching is enabled, then instant interference, load, or CSI change will impact the optimal selection of transmission scheme. 
Normally, determination of the transmission scheme usage relies on UE SINR, mobility, traffic load, BLER, QoS and etc. Some of these information is known at the UE side firstly and fed back to the gNB, hence, in sometime gNB may not be able to obtain these information with immediate response. In one hand, we believe the principle should be supported, that is UE informs the gNB on the radio channel conditions etc and allows the gNB to select the appropriate transmission scheme in NR. In another hand, we think in certain case UE could have direct recommondation to transmission scheme switching. By this operation, transmission scheme switching is more flexible.   

Proposal 5:  Support UE assisted indication for the switching of DL transmission scheme. 
3
Conclusions
The contribution is concluded by summarizing our proposals as follows: 

Proposal 1: Defining multiple information blocks based on functionality difference in order to facilitate signalling indication.
Proposal 2: Use effective hierarchical signalling to indicate information block.
Proposal 3: Forward compatiblity needs to be considered to make DCI structure scalable.

Proposal 4: Consider alternative information block extention to keep constant DCI size when one information block is not present.    
Proposal 5: Support UE assisted indication for the switching of DL transmission scheme. 
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