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Introduction
In RAN#85, the following objective was added to the MR-DC WID [1]:
· Introduce support for aperiodic CSI-RS triggering with different numerology between CSI-RS and triggering PDCCH [RAN1]

This contribution provides our view about this enhancement. 
Issues and potential solutions
Let  and  be the subcarrier spacing (SCS) configurations for aperiodic CSI-RS (A-CSI-RS) and PDCCH, respectively. Based on previous discussions on this topic, there are at least the following issues that need to be addressed.

The first issue is the slot offset for A-CSI-RS transmission. Let  be the slot index carrying the triggering DCI in the numerology of the PDCCH containing the triggering DCI and let  be the CSI-RS triggering offset in the numerology of CSI-RS according to the higher layer parameter aperiodicTriggeringOffset. The A-CSI-RS is transmitted in slot , where  is the reference slot used to apply the slot offset for AP-CSI-RS transmission. In particular,
·  if ; and 
·  if , where 

The following alternatives for  can be considered.  
· Alt 1.1: 
· Alt 1.2: 
· Alt 1.3: 
The need for a ceiling/flooring operation in these equations depends on whether  is supported, which is a separate issue (discussed later). The three alternatives are illustrated in Figure 1. 


[bookmark: _Ref20910869]Figure 1: alternatives for the reference slot assuming 
From Figure 1, it is evident that there is an issue with Alt 1.1, which is that the UE needs to start buffering the carrier on which A-CSI-RS is transmitted while decoding PDCCH carrying the triggering DCI on the other carrier in anticipation of the need for A-CSI-RS reception in the current slot (assuming ), even though there may not be any A-CSI-RS transmission. Such unnecessary UE processing should be avoided. Alt 1.3 may have similar issue (since the reference slot  collides with the slot index ). We therefore prefer Alt 1.2 for slot offset since the reference slot falls into the next slot (in numerology of PDCCH). 

Proposal 1: The reference slot for the slot offset for A-CSI-RS transmission is  if .

The second issue is whether this feature is restricted to  only. In our view, there is no clear use case for . If a use case is found in future, then  can be included. 

Proposal 2: Support of this feature is restricted to 

The third issue is related to beamSwitchTiming  that is reported by the UE, i.e., whether additional number of symbols  is added to  when  so that effective beam switching time for A-CSI-RS reception is . In our view, additional  symbols should be supported in order to ensure that the UE has enough time to switch its receive beam. In particular, the value of  can be , where  is fixed (e.g. 12 or 14).

Proposal 3: Support additional , where  is fixed, symbols added to the UE reported beamSwitchTiming when .

The fourth issue is related to the UE processing relaxation in order to avoid too short time between DCI decoding and A-CSI-RS reception. In our view, the UE processing relaxation depends on the value of the A-CSI-RS triggering offset . In particular, if , then there is no need for the UE processing relaxation since there is at least one slot gap between PDCCH and A-CSI-RS. Therefore, the processing relaxation is needed only when . The simple solution could be a fixed minimum gap between PDCCH and A-CSI-RS. For the fixed minimum gap, the  value for cross-carrier scheduling can be used.

Proposal 4: Support a fixed minimum gap between PDCCH and A-CSI-RS for UE processing relaxation when the CSI-RS triggering offset ; reuse the  value for cross-carrier scheduling as the fixed minimum gap.  

The fifth issue is whether new values are needed for the CSI-RS triggering offset . Currently, the set of supported values is . The need for any additional values is unclear and may depend of the solutions for other issues mentioned above. So, the additional values for  can be added later, if needed.

Proposal 5: Additional values for the CSI-RS triggering offset  is not supported. 

[bookmark: _Ref446598642]3. Conclusion
In this contribution, issues related to aperiodic CSI-RS triggered by PDCCH with different numerology are discussed, and potential solutions for the issues are proposed, which can be summarized as follows.

Proposal 1: The reference slot for the slot offset for A-CSI-RS transmission is  if .

Proposal 2: Support of this feature is restricted to 

Proposal 3: Support additional , where  is fixed, symbols added to the UE reported beamSwitchTiming when .

[bookmark: _GoBack]Proposal 4: Support a fixed minimum gap between PDCCH and A-CSI-RS for UE processing relaxation when the CSI-RS triggering offset ; reuse the  value for cross-carrier scheduling as the fixed minimum gap.

Proposal 5: Additional values for the CSI-RS triggering offset  is not supported. 
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