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[bookmark: OLE_LINK27][bookmark: OLE_LINK28]Introduction
In NR, there are 3 types of CSI reports: periodic CSI report, aperiodic CSI report and semi-persistent CSI (SP-CSI) report.
In last meeting, RAN1 reached below agreement [1]. Then we should update MAC specification to reflect that “PUSCH-based SP-CSI is not reported when UE is not in Active Time”.
	Agreement
In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.


Furthermore, we discuss some other leftover issues of CSI report considering DRX configuration and clarify the related UE behavior in this contribution.
· Should CSI-only report on PUSCH be considered as a “new transmission” from MAC perspective?
· Can aperiodic CSI be reported during inactive time?
· Can PUCCH-based SP-CSI be reported during inactive time?
· Should cqi-Mask apply to SP-CSI?

Discussion
Issue 1: Should CSI-only report on PUSCH be considered as a “new transmission” from MAC perspective?
The concept of “new transmission” is described in sections “5.3 DL-SCH data transfer” and “5.4 UL-SCH data transfer” in 38.321 [2]. It is obvious that in the MAC specification a “new transmission” is related to a transport channel not a physical channel, and the CSI code block on PUSCH is not subject to HARQ process. So CSI-only report on PUSCH cannot be considered as a new transmission and should not trigger a start/restart of the drx-InactivityTimer.

	DL:
[bookmark: _Toc510431870]5.3.2.2	HARQ process
When a transmission takes place for the HARQ process, one or two (in case of downlink spatial multiplexing) TBs and the associated HARQ information are received from the HARQ entity.
For each received TB and associated HARQ information, the HARQ process shall:
1>	if the NDI, when provided, has been toggled compared to the value of the previous received transmission corresponding to this TB; or
1>	if the HARQ process is equal to the broadcast process, and this is the first received transmission for the TB according to the system information schedule indicated by RRC; or
1>	if this is the very first received transmission for this TB (i.e. there is no previous NDI for this TB):
2>	consider this transmission to be a new transmission.
1>	else:
2>	consider this transmission to be a retransmission.
UL:
[bookmark: _Toc510431876]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
New transmissions are performed on the resource and with the MCS indicated on either PDCCH, Random Access Response, or RRC. Retransmissions are performed on the resource and, if provided, with the MCS indicated on PDCCH, or on the same resource and with the same MCS as was used for last made transmission attempt within a bundle.


Observation 1: CSI-only report on PUSCH cannot be considered as a new transmission and should not trigger a start/restart of the drx-InactivityTimer. 

Issue 2: Can aperiodic CSI be reported during inactive time?
Aperiodic CSI report is sent on PUSCH triggered by DCI received on the cell in which the CSI-ReportConfig is included (in this case, the cell on which the report is sent is determined by the received DCI) [1].
According to observation 1, it is possible that a DCI-scheduled aperiodic CSI report falls in the inactive time.
Based on current MAC specification, it is not clear whether aperiodic CSI report is allowed during inactive time. Indeed, in the yellow highlighted part, only CSI on PUCCH is precluded during inactive time, not CSI on PUSCH. On the other hand, based on the green highlighted part, only HARQ feedback and type-1-triggered SRS are considered to be transmitted during inactive time, thus precluding CSI report on PUSCH.
	1>	if CQI masking (cqi-Mask) is setup by upper layers:
2>	if drx-onDurationTimer is not running:
3>	not report CSI on PUCCH.
1>	else:
2>	if the MAC entity is not in Active Time:
3>	not report CSI on PUCCH.
Regardless of whether the MAC entity is monitoring PDCCH or not, the MAC entity transmits HARQ feedback and type-1-triggered SRS defined in TS 38.214 [7] when such is expected.



As a result, it must be clarified whether aperiodic CSI report is allowed during inactive time.
On one hand, it should be transmitted since it is one shot and it is scheduled by gNB intentionally. On the other hand, it could be prohibited because it might be useless/outdated for subsequent active time if UE remains in inactive time after transmitting the aperiodic CSI report. It may happen when gNB assumed there are subsequent transmissions and required aperiodic CSI report, but the UL/DL transmissions are finished and UE enters DRX mode (for example, gNB is unaware of accurate UL buffer or misestimate the possible retransmission). We slightly prefer to allow aperiodic CSI report during inactive time because if gNB, who is aware of the DRX status of the UE, requested it, it must be for some good reasons.
Proposal 1: Aperiodic CSI report is allowed during inactive time.

Issue 3: Can PUCCH-based SP-CSI be reported during inactive time?
SP-CSI report could be sent on PUCCH or PUSCH depending on the RRC configuration (CSI-ReportConfig). For better comprehension, the three types of CSI report and the triggering/activation mechanisms are shown below. [2]
Table 1 Triggering/Activation of CSI Reporting for the possible CSI-RS Configurations
	CSI-RS Configuration
	Periodic CSI Reporting
	Semi-Persistent CSI Reporting
	Aperiodic CSI Reporting

	Periodic CSI-RS
	No dynamic triggering/activation
	For reporting on PUCCH, the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command [10, TS 38.321]; for reporting on PUSCH, the UE receives triggering on DCI
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, activation command [10, TS 38.321] possible as defined in Subclause 5.2.1.5.1.


RAN1 already had the agreement on PUSCH-based SP-CSI. Hence we only focus on PUCCH-based SP-CSI here.
PUCCH-based SP-CSI is similar to periodic CSI. When SP-CSI is activated, UE should report SP-CSI on PUCCH periodically until it receives deactivation signaling. When UE enters inactive time, the SP-CSI is useless. It not only wastes PUCCH resources, but also increases the UE’s power consumption. Meanwhile, even if we prohibit SP-CSI report during inactive time, it has no impact on the activation state and the resources configuration. UE can continue SP-CSI report according to the previous period and resources as long as it is not deactivated.
One may argue that gNB can deactivate SP-CSI before UE enters inactive time. However, it will waste resources for the activation/deactivation signaling (MAC CE), and the MAC CE for deactivating the SP-CSI on PUCCH will extend the active time unnecessarily.
Proposal 2: SP-CSI report on PUCCH is not allowed during DRX inactive time.

Issue 4: Should cqi-Mask  apply to SP-CSI?
Although SP-CSI is similar to periodic CSI in some degree, gNB expects the SP-CSI to help data scheduling throughout all Active Time. Therefore we believe the parameter cqi-Mask is not suitable to SP-CSI.
Proposal 3: The parameter cqi-Mask does not apply to SP-CSI report.

Conclusion 
[bookmark: _GoBack]In this contribution, we discuss CSI report with DRX configuration and have below observation and proposals. We provide a corresponding CR in [3].
Observation 1: CSI-only report on PUSCH cannot be considered as a new transmission and should not trigger a start/restart of the drx-InactivityTimer. 
Proposal 1: Aperiodic CSI report is allowed during inactive time.
Proposal 2: SP-CSI report on PUCCH is not allowed during DRX inactive time.
Proposal 3: The parameter cqi-Mask does not apply to SP-CSI report.
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