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1.  Introduction
At RAN1 #86, the following agreements were made on transmission schemes, RS for CSI measurements (CSI-RS), and CSI reporting:
· Strive to design a unified CSI framework, avoiding introducing multiple classes/subclasses and redundant (equally performing) configurations, while still covering a wide variety of use cases and frequency bands
· Coupling/Decoupling (e.g. fixed timing relationships, joint configuration) between the following functions should be studied
· RS transmission used for CSI acquisition (CSI-RS transmitted in DL and SRS transmitted in UL)
· Use of other RS(s) is not precluded (e.g., DMRS)
· Note that CSI-RS and SRS may or may not have the same physical signal design
· Note that the reference signal naming can be revisited later
· CSI measurement/reporting
· Multi-antenna transmission method/scheme
· Downlink control signalling
· Study flexible scheduling/configuration of  CSI-RS, CSI report and transmission method/scheme for data and control
· DL DMRS and UL DMRS based spatial multiplexing (SU-MIMO/MU-MIMO) is supported
· FFS: Necessity of sidelink spatial multiplexing
· At least 8 orthogonal DL DMRS ports is supported for SU-MIMO scheduling
· At least 8 orthogonal DL DMRS ports is supported for MU-MIMO scheduling
· Support dynamic switching between transmission methods/schemes, e.g. between
· Transmit diversity
· Spatial multiplexing
In this contribution, we discuss possible design considerations on dynamic switching between transmission methods or schemes.
2. Dynamic Switching between Transmission Methods
In the current LTE system, there are 10 down link transmission modes, each of which is configured to monitor 2 DCI formats. The switching between different transmission modes is configured by RRC signaling, and within each configured transmission mode a UE is allowed to fall back from the configured transmission mode to a default transmit diversity scheme. However the latency of the semi-static RRC signaling may fail switching transmission modes in time for much faster fading in the high frequency radio channels of a NR system.
Due to various deployment scenarios and diverse requirements in different use cases, the NR system needs to support multiple transmission modes, such as open-loop and closed-loop spatial multiplexing transmission, transmit diversity and beamforming transmission. However, the total number of transmission modes in NR may be less than the number of transmission modes in LTE to reduce unnecessary transmission mode switching and thus simplify UE’s behaviors and save switching time.
Proposal 1: The NR system should consider transmission mode configuration switching via more dynamic manner (e.g. downlink control channel)
The NR system may utilize multiple beams to provide transmit diversity gain to achieve a high reliability. The beam transmit diversity could be based on Space-Frequency Block Code (SFBC) or Frequency Switch Transmit Diversity (FSTD), where the SFBC is operating on two beams and FSTD needs at least four beams as shown in Figure 1 as an example. 

[bookmark: _Ref458803080]Figure 1 Beam Based SFBC and FSTD
As illustrated in Figure 2, a UE may receive DL signal or data from multiple beams of the same or different TRPs. Therefore the Transmit Diversity is more beam based instead of the TRP based from a UE perspective, and single or multiple TRPs transmit diversity may be transparent to the UE.


                      Figure 2 Beam Based Transmit Diversity Schemes from Single/Multiple TRPs
Proposal 2: Beam based transmit diversity should be supported in the NR system, and the single/multiple TRP transmit diversity scheme may be transparent to the UE.
[bookmark: _GoBack]Different transmission schemes may require different DCIs to support the scheduling of DL transmission in the corresponding transmission scheme/mode. The contents of NR DCIs for different transmission schemes need to be further studied. Ideally, a unified DCI format for all transmission modes will be helpful to support more dynamic transmission mode switching. However, for some transmission scheme, the unified DCI format may contain unnecessary information to support other transmission schemes and cause resources waste to design a unified DCI format to support all transmission modes. 
Proposal 3: NR need to evaluate the redundancy caused by a unified DCI format to support all transmission modes. 
The number of blind decoding attempts depends on the number of potential DCI formats for a given transmission mode and the size of UE’s control channel search space. A good search space design could limit the number of blind decoding attempts and reduce the processing time efficiently.
Proposal 4: The design of UE’s search space also need to be further studied.
3. Conclusion
In this contribution we discussed the NR system to support dynamic switching of transmission modes and conclude the following:
Proposal 1: The NR system should support dynamic switching between transmission modes that does not rely on RRC signaling, and the number of transmission modes should be less than the number of transmission modes in LTE.
Proposal 2: The NR system may support transmission mode configuration through the downlink control channel.
Proposal 3: Beam based transmit diversity should be supported in the NR system, and the single/multiple TRP transmit diversity scheme may be transparent to the UE.
Proposal 4: NR need to evaluate the redundancy caused by designing a unified DCI format to support all transmission modes. The design of UE’s search space need to be studied.
4. Reference
[1] RAN1 Chairman’s note, 3GPP TSG RAN WG1 Meeting#86, Gothenburg, Sweden, 22nd-26th August, 2016.
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