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Introduction
[bookmark: _Toc472806553]In RAN1 NR AdHoc meeting, the following agreement was made [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

In RAN1 discussions so far, the main advantages of MAC CE based CSI-RS activation/deactivation over DCI based activation/deactivation are claimed to be better reliability and reduced DCI overhead.  In this contribution, we provide a comparison of reliability associated with MAC CE based CSI-RS activation and that associated with DCI based activation.  Based on the discussion, we observe that DCI based activation of semi-persistent CSI-RS with DTX detection of CSI report can provide sufficient reliability when compared to MAC CE based activation of semi-persistent CSI-RS.  This is a resubmission of R1-1714300.

[bookmark: _Ref178064866]Discussion
Candidate schemes
Let us consider the case of activation of semi-persistent CSI-RS with aperiodic CSI reporting.  An illustration of MAC CE based activation of semi-persistent CSI-RS is shown in Figure 1.  MAC CE based activation consists of three key steps:
· :  the gNB triggers a DL DCI which allocates PDSCH resource that will carry the MAC CE activation message.
· :  the UE receives the MAC CE activation message in allocated PDSCH resource.
· :  The UE sends ACK/NACK to the gNB depending on whether MAC CE activation message is received successfully or not.
[image: ]
[bookmark: _Ref481503879]Figure 1.  An illustration of semi-persistent CSI-RS activation via MAC CE

In [2], a DCI based activation of semi-persistent CSI-RS scheme is discussed where DTX detection of a first CSI report can be used to ensure reliability.  This scheme consists of the following key steps:
· :  the gNB triggers a UL DCI which activates semi-persistent CSI-RS and triggers an aperiodic CSI report.
· :  the UE measures the first instance of the semi-persistent CSI-RS and computes the corresponding CSI.
· :  the UE sends an aperiodic CSI report and the gNB uses DTX on the aperiodic CSI report to verify that the UE received the DCI based activation successfully.

[image: ]
[bookmark: _Ref481510386]Figure 2.  An illustration of DCI based semi-persistent CSI-RS activation with DTX detection

Comparison of candidate schemes
It should be noted that both schemes in Figure 1 and Figure 2 involve a DCI trigger.  In the case of MAC CE activation, a DL DCI (denoted by step ) is needed to trigger a PDSCH resource which contains the MAC CE activation message.  If the UE misses the DCI message in step , then the UE does not receive the MAC CE activation message.  This is similar to the case when the UE misses the DCI in step  of DCI based CSI-RS activation.  Hence, steps  and  of the two candidate schemes have similar reliability.
In the MAC CE based activation method, an ACK/NACK (i.e., step ) is used to indicate to the gNB whether or not the activation message is received successfully by the UE.  The ACK/NACK is designed with UL control design targets of 1% error rate (for DTX->ACK and ACK->NACK) and 0.1% error rate (for NACK->ACK).  In the DCI based activation method of Figure 2, DTX detection of the CSI report in step  is used to ensure reliability.  It should be noted that in the DCI based activation method, it is sufficient for the gNB to detection the presence of the CSI report.  For UEs that are receiving activation triggers for semi-persistent CSI-RS, it is reasonable to assume that the UE can transmit the corresponding CSI report with reasonable reliability.  CSI reports with BLER targets of around 1% will have better DTX detection rates than 1%, and therefore may actually have more reliable DTX detection than ACK/NACK.  
In some sense, the question of reliability is moot.  In LTE, the eNB can allocate more or less resources to CSI on PUSCH to control its reliability, and similarly can power control ACK/NACK to reach a desired reliability target.  Hence, we make the following observation:

[bookmark: _Toc485396441]DCI based activation of semi-persistent CSI-RS with DTX detection of CSI report can provide similar reliability when compared to MAC CE based activation of semi-persistent CSI-RS.  Moreover, reliability does not seem a central issue, since gNB is able to control the reliability of both CSI reporting and ACK/NACK. 

Although the comparison above is made in the context of activation of semi-persistent CSI-RS, the above observation holds in general for deactivation of semi-persistent CSI-RS and for the case of activation/deactivation of semi-persistent CSI-RS with semi-persistent reporting.

With regards to resource overhead to ensure reliability, the MAC CE based activation scheme requires additional PDSCH resources that contain the MAC CE (i.e., step ).  Similarly, the DCI based activation scheme requires additional UL resources that carry the first CSI report (i.e., step ).  Hence, both schemes incur some resource overhead which may be alleviated if activation is not performed too frequently.
Conclusions
[bookmark: _GoBack]In this contribution, we provide a comparison of reliability associated with MAC CE based CSI-RS activation and that associated with DCI based activation.  Based on the discussion in Section 2, we make the following observation:

Observation 1	DCI based activation of semi-persistent CSI-RS with DTX detection of CSI report can provide similar reliability when compared to MAC CE based activation of semi-persistent CSI-RS.  Moreover, reliability does not seem a central issue, since gNB is able to control the reliability of both CSI reporting and ACK/NACK.
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