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Introduction
[bookmark: _Toc472806553]In RAN1 NR Ad Hoc meeting, the following agreement was made [1]:
Agreements:
· []…
· A UE can be configured with N≥1 CSI reporting settings, M≥1 Resource settings, and 1 CSI measurement setting, where the CSI measurement setting includes L ≥1 links
· Each of the L links corresponds to a CSI reporting setting and a Resource setting
· []…
· In each Resource setting: 
· A configuration of S≥1 CSI-RS resource set(s) 
· Note: each set corresponds to different selections from a “pool” of all configured CSI-RS resources to the UE
· A configuration of Ks ≥1 CSI-RS resources for each set s, including at least: mapping to REs, the number of ports, time-domain behavior, etc.
· []….
· At least following are dynamically selected by L1 or L2 signaling, if applicable
· One or multiple CSI reporting settings within the CSI measurement setting
· One or multiple CSI-RS resource sets selected from at least one Resource setting
· One or multiple CSI-RS resources selected from at least one CSI-RS resource set
· FFS until the next meeting about details of dynamic triggering

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
In this contribution, we present our views on the dynamic signaling mechanism for CSI Reporting and CSI-RS resource set(s)/resources.  This contribution is a resubmission of R1-1714299.
[bookmark: _Ref178064866]Discussion
Signalling for CSI reporting and CSI-RS resource sets/resources
Figure 1 shows an example of a measurement setting with N=2, M=4, and L=5.  In this example, CSI Report Setting 0 is aperiodic and CSI Report Setting 1 is semi-persistent.  Here, it is much simpler to use the same signalling mechanism to select one or both of CSI reporting settings within a measurement setting.  Given that Aperiodic CSI reporting is already agreed to be triggered by DCI, the DCI based signalling mechanism should be extended to trigger any type (i.e., aperiodic, semi-persistent) of CSI reporting.  Hence, specifying different signalling mechanisms for aperiodic CSI reporting and semi-persistent CSI reporting should be avoided.
[bookmark: _Toc492928242]It is simpler to use the same triggering mechanism to select one or more of CSI reporting setting within a measurement setting.
[bookmark: _Toc492928243]Aperiodic CSI reporting is already agreed to be triggered by DCI.
Given these observations, we make the following proposal:
[bookmark: _Toc474110659][bookmark: _Toc474110830][bookmark: _Toc474111342][bookmark: _Toc474111666][bookmark: _Toc474112380][bookmark: _Toc474112909][bookmark: _Toc478117458][bookmark: _Toc478121837][bookmark: _Toc481779349][bookmark: _Toc481779505][bookmark: _Toc481779704][bookmark: _Toc481780742][bookmark: _Toc485307711][bookmark: _Toc485375192][bookmark: _Toc485375895][bookmark: _Toc490250991][bookmark: _Toc492928247]DCI is used to trigger aperiodic CSI reporting and semi-persistent CSI reporting.
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[bookmark: _Ref474107797]Figure 1.  An example of measurement setting with N=2, M=4, and L=5.


Semi-Persistent CSI-RS with Aperiodic CSI Report
If MAC CE is used for dynamic allocation of semi-persistent CSI-RS, the gNB can use HARQ-ACK to determine if UE received the dynamic allocation.  However, this comes at the cost of longer allocation latency.  Using DCI based dynamic allocation on the other hand allows the semi-persistent CSI-RS to be allocated more quickly than MAC CE.  Hence, DCI based dynamic allocation for semi-persistent CSI-RS provides better control of the time gap between dynamic allocation and semi-persistent CSI-RS.

[bookmark: _Toc492928244]DCI based allocation of semi-persistent CSI-RS provides better control of the time gap between allocation and semi-persistent CSI-RS than MAC CE based allocation.

The reliability of the DCI based dynamic allocation of semi-persistent CSI-RS can be ensured by a simple mechanism shown in Figure 2.  In this mechanism, after receiving the DCI based dynamic allocation of semi-persistent CSI-RS, the UE measures the first instance of the semi-persistent CSI-RS transmission and sends an aperiodic CSI report based on the first measurement.  The gNB can use this first aperiodic CSI report (i.e., DTX) to verify that the UE received the dynamic allocation DCI indication successfully.  As shown in Figure 2, separate aperiodic CSI Triggers will trigger the subsequent aperiodic CSI reports.  Similarly, the DCI based approach can also be used to deactivate or de-allocate semi-persistent CSI-RS transmission. Thus, we make the following observation and proposal:
[bookmark: _Toc471428677][bookmark: _Toc471428772][bookmark: _Toc471428792][bookmark: _Toc471428804][bookmark: _Toc471428870][bookmark: _Toc471428945][bookmark: _Toc471428978][bookmark: _Toc471429005][bookmark: _Toc471429024][bookmark: _Toc471429165][bookmark: _Toc471429186][bookmark: _Toc471430473][bookmark: _Toc471430488][bookmark: _Toc471430498][bookmark: _Toc471430668][bookmark: _Toc471430855][bookmark: _Toc471431079][bookmark: _Toc492928245]DTX on a first aperiodic CSI report based on the first measurement allows the gNB to verify that the UE received a semi-persistent CSI-RS allocation DCI successfully.
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[bookmark: _Ref471421277]Figure 2.  DCI based Allocation for Semi-Persistent CSI-RS with Aperiodic CSI Report
If the duration of the semi-persistent CSI-RS is RRC configured (i.e., the allocation window size in Figure 2), then explicit signaling for deallocation of semi-persistent CSI-RS may not be needed.  Hence, control signalling overhead can be saved by not having dynamic signalling for de-allocation of semi-persistent CSI-RS.
Semi-Persistent CSI-RS with Semi-Persistent CSI Report
Due to the reasons mentioned in Section 2.3, DCI based dynamic allocation is also desirable for semi-persistent CSI-RS with semi-persistent CSI reporting.  In this case, the DCI based dynamic allocation jointly triggers both the semi-persistent CSI-RS and the semi-persistent CSI report (as shown in Figure 3), then DTX on the first semi-persistent CSI report can be used to verify that the UE received the dynamic allocation DCI indication successfully. In this case, a separate DCI may be used for deactivating or deallocating the CSI-RS.  Hence, we make the following observation and proposal:
[bookmark: _Toc471430856][bookmark: _Toc471431080][bookmark: _Toc492928246]For semi-persistent CSI-RS jointly triggered with a semi-persistent CSI report, DTX on a first semi-persistent CSI report can be used to verify that the UE received the allocation DCI.

It should be noted that for simple CSI framework configurations involving either one or a small number of semi-persistent resource settings/CSI-RS resource sets, the DCI overhead is generally not a concern.  Hence, for such simple CSI framework configurations, at least DCI should be supported to trigger semi-persistent CSI-RS.  Given the discussion above and the observations in Sections 2.2 and 2.3, we make the following proposal:

[bookmark: _Toc485307713][bookmark: _Toc485375194][bookmark: _Toc485375896][bookmark: _Toc490250992][bookmark: _Toc492928248]For simple CSI framework configurations involving either one or a small number of semi-persistent resource settings/CSI-RS resource sets, at least DCI should be supported to trigger semi-persistent CSI-RS.

[bookmark: _Toc471428679][bookmark: _Toc471428774][bookmark: _Toc471428793][bookmark: _Toc471428805][bookmark: _Toc471428871][image: ]
[bookmark: _Ref471429612]Figure 3.  DCI based Allocation for Semi-Persistent CSI-RS with Semi-Persistent CSI Report
Conclusions
In this contribution, we present our views on the signaling mechanism for different types of CSI-RS and CSI Reporting.  Based on the discussion in Section 2, we make the following observations:

Observation 1	It is simpler to use the same triggering mechanism to select one or more of CSI reporting setting within a measurement setting.
Observation 2	Aperiodic CSI reporting is already agreed to be triggered by DCI.
Observation 3	DCI based allocation of semi-persistent CSI-RS provides better control of the time gap between allocation and semi-persistent CSI-RS than MAC CE based allocation.
Observation 4	DTX on a first aperiodic CSI report based on the first measurement allows the gNB to verify that the UE received a semi-persistent CSI-RS allocation DCI successfully.
Observation 5	For semi-persistent CSI-RS jointly triggered with a semi-persistent CSI report, DTX on a first semi-persistent CSI report can be used to verify that the UE received the allocation DCI.

Proposal 1	DCI is used to trigger aperiodic CSI reporting and semi-persistent CSI reporting.
Proposal 2	For simple CSI framework configurations involving either one or a small number of semi-persistent resource settings/CSI-RS resource sets, at least DCI should be supported to trigger semi-persistent CSI-RS.
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