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Introduction
At the RAN1 NR-AH#1 meeting, the following agreements were made for CSI reporting [1].
	Agreements:
· For periodic CSI-RS,
· Semi-persistent CSI reporting is activated/deactivated by MAC CE and/or DCI
· Aperiodic CSI reporting is triggered by DCI
· FFS: Necessity of additional signaling with MAC CE
· For semi-persistent CSI-RS,
· Periodic CSI reporting is not supported.
· Semi-persistent CSI reporting is activated/deactivated by MAC CE and/or DCI
· Semi-persistent CSI-RS is activated/deactivated by MAC CE and/or DCI
· FFS: Relationship of signaling between CSI reporting and CSI-RS transmission
· Aperiodic CSI reporting is triggered by DCI
· Semi-persistent CSI-RS is activated/deactivated by MAC CE and/or DCI
· FFS: Necessity of additional signaling with MAC CE
· For aperiodic CSI-RS,
· Periodic [and semi-persistent] CSI reporting is not supported
· Aperiodic CSI reporting is triggered by DCI
· Aperiodic CSI-RS is triggered by DCI and/or MAC CE
· FFS: Relationship of signaling between CSI reporting and CSI-RS transmission, e.g., common DCI signaling between CSI reporting and CSI-RS transmission
· FFS: Necessity of additional signaling with MAC CE
· Note that further down selection can be done later between MAC CE and DCI in above bullets
· Note that it is possible to dynamically trigger RS and reports through links in the measurement setting
· 


Moreover, the following agreements were made in RAN1#88.
	Agreements:
· In NR MIMO CSI framework, study aspects related to hybrid CSI reporting (e.g., long-term vs. short-term, joint vs. separate configuration in one reporting setting and/or one resource setting, etc.)


In this contribution, we share our views on FFS parts.
Discussions
[bookmark: OLE_LINK1]Time-domain behaviors of CSI-RS transmission and CSI reporting
In NR, the following behaviors for CSI-RS transmissions were agreed.
· Periodic CSI-RS transmission
· Configured by RRC
· Semi-persistent CSI-RS transmission
· Activated/deactivated by MAC CE and/or DCI
· Aperiodic CSI-RS transmission
· Triggered by MAC CE and/or DCI
In addition, the following behaviors for CSI reporting were agreed.
· Periodic CSI reporting
· Configured by RRC
· Semi-persistent CSI reporting
· Activated/deactivated by MAC CE and/or DCI
· Aperiodic CSI reporting 
· Triggered by DCI
At the RAN1 NR-AH#1 meeting, supported time-domain behaviors were also agreed. Table 1 summarizes the supported time-domain behaviors
Table 1. Supported time domain behavior for CSI-RS transmission and CSI reporting
	
	CSI-RS transmission

	
	Periodic
	Semi-persistent
	Aperiodic

	CSI reporting
	Periodic
	Supported
	Not supported
	Not supported

	
	Semi-persistent
	Supported
	Supported
	[FFS: Not supported]

	
	Aperiodic
	Supported
	Supported
	Supported



One remaining issue is whether or not semi-persistent CSI reporting is supported when aperiodic CSI-RS transmission is triggered. In our view, if semi-persistent CSI reporting is supported in aperiodic CSI-RS, gNB should trigger aperiodic CSI-RS transmission on each CSI reporting slot within activated CSI reporting duration. In this case, semi-persistent CSI-RS transmission can realize this behavior. Moreover, if aperiodic CSI-RS is not triggered on a CSI reporting slot, the UE behavior is unclear. Therefore, we don’t see any reason why semi-persistent CSI reporting is supported in case of aperiodic CSI-RS transmission. 
Proposal 1:
· When semi-persistent CSI-RS transmission and semi-persistent CSI reporting are applied, separate activation for CSI-RS transmission and CSI-reporting is preferred

Semi-persistent CSI-RS transmission
For the of semi-persistent CSI-RS transmission, the following options to trigger CSI-RS transmission can be considered:
· Option 1: MAC CE
· Option 2: DCI
In option 1, CSI-RS transmission is activated by MAC CE. In this case, reliability is achieved for CSI-RS reception at a UE side. In option 2, CSI-RS transmission is triggered by DCI. When a UE cannot decode or mis-detects DCI, as discussed in [3], CSI-RS transmission indication is not only for CSI measurement but also for PDSCH rate matching. Based on this consideration, we prefer semi-persistent CSI-RS transmission is activated by MAC CE. Therefore, 
Proposal 2:
· Semi-persistent CSI-RS transmission is activated by MAC CE

Joint activation and separate activation
One remaining issue is whether activation/deactivation is joint or separate in semi-persistent CSI transmission and semi-persistent CSI reporting. For activation, separate activation is a good solution because CSI-RS resource may be shared by multiple UEs, so if CSI reporting is deactivated, CSI-RS transmission may occur.
On the other hand, if there is no CSI-RS transmission linked to CSI reporting, it is natural that semi-persistent CSI reporting is not needed. Therefore, when CSI-RS transmission is deactivated and there is no associated CSI reporting, it is preferable that joint deactivation is applied
Proposal 3:
· When semi-persistent CSI-RS transmission and semi-persistent CSI reporting are applied, separate activation for CSI-RS transmission and CSI-reporting is preferred
· When CSI-RS transmission is deactivated and there is no associated CSI reporting, joint deactivation should be considered.

Conclusion
In this contribution, we have the following proposals:
Proposal 1:
· When semi-persistent CSI-RS transmission and semi-persistent CSI reporting are applied, separate activation for CSI-RS transmission and CSI-reporting is preferred
Proposal 2:
· Semi-persistent CSI-RS transmission is activated by MAC CE
Proposal 3:
· When semi-persistent CSI-RS transmission and semi-persistent CSI reporting are applied, separate activation for CSI-RS transmission and CSI-reporting is preferred
· When CSI-RS transmission is deactivated and there is no associated CSI reporting, joint deactivation should be considered.
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