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1 Introduction

In RAN1#87 meeting, the following agreements were achieved. [1]
· 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 discuss the aspects of two transmission parameter sets, including their functionalities, design feature and layer position.
2 Transmission parameters
As has been agreed in [1], “two transmission parameter sets” implies that MIMO transmission would be decided in a two-step way in NR. The first step and the second step, as would be specified in transmission parameter set 1 and transmission parameter set 2, respectively, designate a semi-static configuration and a dynamic configuration for MIMO transmission. 
2.1 Transmission parameter set 1
2.1.1 Functionality

The first step of MIMO transmission is to designate semi-static configurations, which mainly includes two functionalities – 1) Supporting semi-static transmission scheme set switching and 2) Supporting multi-TRP coordinated transmission.

The first functionality of transmission parameter set 1 would be specifying what transmission schemes as a set to be supported until the next signalling of parameter set 1. Transmission parameter set 1 plays an important role of informing the targeting UE of possible transmission schemes and relevant semi-static configurations in a semi-static way. This is designed to support long-term/semi-static transmission scheme switching. For example, some usages only need very few transmission schemes (even single transmission scheme) in a long time scale, which especially meet the reliable transmission requirement for the URLLC use case/scenario (e.g., smart grid and tactile internet sensors [2]). In these usages, switching between transmit diversity scheme and closed-loop spatial multiplexing scheme becomes long-term indeed and should be supported economically. 
In any transmission scheme set, the fallback scheme is of great significance, which guarantees the link robustness in worst channel environments. It is well known that LTE/LTE-A has a default transmission scheme for each MIMO transmission mode, which, however, would be changed due to dynamic transmission scheme switching. There would be no single ‘default’ transmission scheme in any transmission scheme set and relevant configurations in transmission parameter set 1 would be common to all transmission schemes in a given transmission scheme set. It is worth noting that the transmission scheme sets could be predefined by the specification and transmission parameter set 1 is only responsible for indicating which transmission scheme set to be used. 
Proposal 1: Transmission parameter set 1 should indicate one predefined transmission scheme set.
In NR, multiple TRPs transmission would need supporting. Compared to single-TRP transmission, a noticeable change in NR would be the introduction of multiple PDCCHs/DCI, each of which would convey scheduling information regarding a specific TRP. 
In order to support non-coherent joint transmission (NC-JT) with non-ideal backhaul, where different TRPs schedule resources and transmit data streams independently and independent PDCCH transmission from each TRP is preferred. Compared with the single TRP transmission, the format of each DCI for NC-JT is the same and the only difference is that the targeting UE needs detecting more than one DCI/PDCCH from different TRPs. The other example is to enhance the reliability of control channel, especially to combat the blockage effect in high frequency channels. In this case, different TRPs can transmit the same control information to the target UE simultaneously. Transmission parameter set 1 would configure the number of DCIs with same control information. Upon receiving these DCIs, the targeting UE can combine them to obtain the diversity gain. 
To support NC-JT, transmission parameter set 1 would include some semi-static parameters, e.g., QCL configuration/indication and DMRS port allocation configuration between different ports.
Proposal 2: For multi-TRP transmission, transmission parameter set 1 should support indicating multiple L1 control channels/information transmitted from different TRPs and related semi-static configurations/indications.
2.1.2 Design Feature
Transmission parameter set 1 would be designed to serve the aforementioned functionalities, i.e., 1) supporting transmission schemes set switching, and 2) supporting multiple L1 control channel/information transmitted from different TRPs.
To serve the first functionality, an important affiliating feature is to design at least two DCI formats or DCI subsets, with each format or subset corresponding to a transmission scheme set.  For example, there would be two DCI formats. The first DCI format would be a compact one only in support of link maintenance for reliable transmission, which avoids TTI-based DCI detection and save power consumption, especially for low complexity URLLC UEs. The second DCI format would support all transmission schemes, which is essential for eMBB scenarios and power saving is not the design priority. Its blind detection shall be TTI-based, similar to LTE/LTE-A MBB UEs.
Proposal 3: Different DCI formats correspond to different transmission scheme sets.
Transmission parameter set 1 is to mainly support semi-static configurations. For transmission scheme set indication and semi-static configurations/indications for multi-TRP transmission support, their signalling cycle is expected to be long enough and suitable for a L3 design. For indication of multiple L1 control channels/information from different TRPs, its signalling cycle could be at least several TTIs and at most   tens of TTIs, which results in a L2 design.
Proposal 4: Transmission parameter set 1 should support L3 indication of transmission scheme set and L3 semi-static configurations/indications for multi-TRP transmission support, and L2 indication of multiple L1 control channels/ information transmitted from different TRPs.
2.2 Transmission parameter set 2
The dynamic transmission parameters of MIMO transmission would be configured in transmission parameter set 2, which is composed of two groups of dynamic parameters – 1) Common transmission parameters for all transmission schemes in the specified transmission set and 2) Transmission scheme specific parameters. 
Common transmission parameters would at least include carrier indicator, RB assignment, MCS and the transmission scheme indicator. 
Upon detecting the transmission scheme indicator, transmission scheme specific parameters would further indicate codeword(s), sequence(s) and antenna port(s) for demodulation.
Proposal 5: Transmission parameter set 2 should support the two-level configuration by common transmission parameters and transmission scheme specific parameters, respectively.
3 Conclusions
The contribution analyzes the aspects of transmission parameters, based on which the following proposals are made.
Proposal 1: Transmission parameter set 1 should indicate one predefined transmission scheme set.
Proposal 2: For multi-TRP transmission, transmission parameter set 1 should support indicating multiple L1 control channels/information transmitted from different TRPs and related semi-static configurations/indications.
Proposal 3: Different DCI formats correspond to different transmission scheme sets.
Proposal 4: Transmission parameter set 1 should support L3 indication of transmission scheme set and L3 semi-static configurations/indications for multi-TRP transmission support, and L2 indication of multiple L1 control channels/ information transmitted from different TRPs.
Proposal 5: Transmission parameter set 2 should support the two-level configuration by common transmission parameters and transmission scheme specific parameters, respectively.
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