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Introduction
In previous meetings, we have the following agreements regarding aperiodic and semi-persistent CSI-RS.
Agreements:
· Study further activation mechanism (selecting N out of K NZP/ZP CSI-RS resources or resource sets, including joint trigger vs. separate triggers for resources, IMR, and/or reporting setting, reliability/latency associated with the activation, etc.) and the associated details (e.g., impact on DCI signaling, etc.) for aperiodic (AP) and semi-persistent (SP) CSI-RS

In this contribution, we discuss aperiodic CSI-RS activation mechanisms.
Aperiodic CSI Acquisition
With current CSI acquisition framework, there are still some unclear points for the triggering of semi-persistent/aperiodic CSI-RS and reporting. Semi-persistent/aperiodic CSI-RS and reports need to be triggered with stringent timing relationship. But per current framework, they are connected and configured through measurement settings. There are mainly two ways to trigger above time domain behavior. One is to trigger them separately and the other is to trigger jointly. Obviously, payload/overhead of joint triggering would be less than the corresponding payload of separate triggering. Thus, we propose the following:
L1/L2 dynamic triggering of semi-persistent/aperiodic CSI-RS and reports is through L1/L2 triggering of links in the measurement settings.




Furthermore, for the possible combinations of resource setting and reporting setting, the following agreement from January NR Ad hoc is achieved. The links between CSI-RS and corresponding reports are shown in the following figure. Under above proposal, the links in the following are in fact restricted through possible RRC configurations. Through triggering the configured links, the corresponding CSI-RS and report are simultaneously triggered.
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

Since the transmission of CSI-RS may be in the same slot as aperiodic transmission, MAC CE triggering may induce more stringent decoding timing for such measurement. We propose to use DCI for triggering of links with aperiodic time domain behavior. Such links involves either aperiodic CSI-RS or aperiodic reports.
For the links with semi-persistent time domain behavior, MAC CE is necessary. DCI triggering may cause misalignment between gNB and UE. Thus, we propose to use MAC CE for links with semi-persistent time domain behavior. Such links includes the measurement setting linking periodic CSI-RS and semi-persistent reporting and the measurement setting linking semi-persistent CSI-RS and semi-persistent reporting.
Links with aperiodic time domain behavior should be triggered through DCI to facilitate measurement in the same slot.
Links with semi-persistent time domain behavior should be triggered through MAC CE to guarantee multi-shot alignment between gNB and UE.
For the timing relationship between aperiodic CSI-RS and aperiodic report, the following agreements are also achieved in January NR Ad hoc. There are two values X and Y that need to be specified. X could at least be configured as 0.


Agreements:
· NR supports mechanism(s) to trigger aperiodic CSI-RS and aperiodic CSI reporting simultaneously.
· FFS: signaling details (e.g. single DCI or separate DCI)
· FFS: method(s) for interference measurement  
· FFS: reference resource of aperiodic CSI reporting
· For aperiodic CSI-RS timing offset X, support X=0 at least, if aperiodic CSI-RS triggering is done by DCI
· FFS: supporting other values of X
· Note: ‘aperiodic CSI-RS timing offset X’ refers to the time gap between aperiodic CSI-RS triggering and aperiodic CSI-RS transmission w.r.t. number of slots.
· For CSI reporting timing offset Y that is fixed or configurable by the network but with certain restriction on lower limit of Y to provide sufficient CSI computation time.
· Candidate values of Y are fixed or pre-determined by certain rule(s).
· Rule is FFS (e.g. number of CSI measurement/RS/reporting settings, CSI feedback type, number of ports, nearest CSI-RS transmission timing, UE capability, etc.)
· Note: ‘aperiodic CSI reporting timing offset Y’ refers to the time gap between aperiodic CSI reporting triggering and aperiodic CSI reporting w.r.t. number of slots.
· FFS Y is fixed or configurable
· FFS configuration is done by DCI and/or MAC CE and/or higher layer signaling

With above proposal, the signaling is to trigger links in measurement settings. Thus, single DCI should be used. Configuration of aperiodic RS may only include the corresponding frequency domain behavior, while the exact timing of RS is not included. The similar configuration is true for aperiodic reports. The above timing offset X and Y should be included in defining links of measurement settings. 
Exact values of X and Y for aperiodic RS and reports should be defined in the links of measurement settings.
The timing offset for MAC CE triggering and the corresponding semi-persistent RS and reports should also be defined. But the exact values set may be different from those for aperiodic RS, e.g. X may not be configured 0 due to decoding time limitation. Y is the timing offset of between RS measurement and reports. For all the cases including semi-persistent RS and aperiodic reports, UE behavior is the same. Value set for Y may be the same. 
Timing offset values X and Y for semi-persistent RS and reports should also be specified and follow the similar configuration procedure as aperiodic RS and reports. 
Conclusion
In this contribution, we further discuss some details on CSI framework. The following proposals are made:
1. L1/L2 dynamic triggering of semi-persistent/aperiodic CSI-RS and reports is through L1/L2 triggering of links in the measurement settings.
1. Links with aperiodic time domain behavior should be triggered through DCI to facilitate measurement in the same slot.
1. Links with semi-persistent time domain behavior should be triggered through MAC CE to guarantee multi-shot alignment between gNB and UE.
1. Exact values of X and Y for aperiodic RS and reports should be defined in the links of measurement settings.
1. Timing offset values X and Y for semi-persistent RS and reports should also be specified and follow the similar configuration procedure as aperiodic RS and reports. 
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