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Discussion & Decision 
1. Introduction
The current DRX operation in the TS 38.321 [1], the CSI reporting is only allowed during the Active Time same as LTE. Howerver, there are many modes for CSI reporting in NR e.g. periodic CSI reporting, semi-persistent CSI reporting on PUCCH, semi-persistent CSI reporting on PUSCH, and aperiodic CSI reporting. It needs more separate operation to treat each mode for CSI reporting considering the intended CSI operation.

In this contribution, we propose to more detail operation for CSI reporting considering all modes of CSI reporting when the DRX is activated.
2. Discussion

Based on the newly updated RAN1 specifications [2] and RAN2 RRC specifications [3], CSI (channel state information) resource configuration and CSI reporting configuration is clearly defined. For CSI resource, a UE is configured by RRC [3] with N≥1 CSI-ReportConfig Reporting Settings, M≥1 CSI-ResourceConfig Resource Settings, and a list of trigger states CSI-AperiodicTriggerStateList containing a list of associated CSI-ReportConfigs indicating the Resource Set IDs for channel and optionally for interference.
The time domain behavior of the CSI-RS resources within a CSI Resource Setting are indicated by the higher layer parameter ResourceConfigType and can be set to aperiodic (AP), periodic (P), or semi-persistent (SP). In addition, the time domain behavior of the CSI-ReportConfig indicated by the higher layer parameter reportConfigType and can be set to aperiodic, semi-persistent, or periodic as well. 
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 using MAC CE.

For reporting on PUSCH, the UE receives triggering on DCI.
	Triggered by DCI; additionally, activation command for triggering state can be indicated by MAC CE.

	Semi-Persistent CSI-RS
	Not Supported
	For reporting on PUCCH, the UE receives an activation command using MAC CE.

For reporting on PUSCH, the UE receives triggering on DCI.
	Triggered by DCI; additionally, activation command for triggering state can be indicated by MAC CE.

	Aperiodic CSI-RS
	Not Supported
	Not Supported
	Triggered by DCI; additionally, activation command for triggering state can be indicated by MAC CE.


The Reporting configuration for CSI can be aperiodic (using PUSCH), periodic (using PUCCH) or semi-persistent (using MAC CE activated PUCCH, and DCI activated PUSCH). As we mentioned above, the CSI-RS Resources can be periodic, semi-persistent, or aperiodic. Table 1 shows the supported combinations of CSI Reporting configurations and CSI-RS Resource configurations and how the CSI Reporting is triggered for each CSI-RS Resource configuration. 
In summary, CSI-RS resources set can be configured by P/SP/AP in the configured CSI resource setting, and there are many CSI resources having same type in the CSI-RS resource set. These CSI resource setting can be mapped to the CSI report configuration, and this reporting may be one of P/SP/AP mode. For example, the periodic CSI-RS resources can be applied the all reporting modes, i.e. P/SP/AP CSI reporting, the semi-persistent CSI-RS resources only can be reported by SP/AP CSI reporting mode, and the aperiodic CSI-RS resources just configure/activate the aperiodic CSI reporting.
Obsevation 1: CSI resource setting can be mapped to the CSI report configuration, and this reporting mode may be one of P/SP/AP CSI reporting. The periodic CSI-RS resources can be applied the all reporting modes, i.e. P/SP/AP CSI reporting, the semi-persistent CSI-RS resources only can be reported by SP/AP CSI reporting mode, and the aperiodic CSI-RS resources just configure/activate the aperiodic CSI reporting.
2.1
CSI reporting on DRX operation
Based on the current MAC specification [1], it is allowed to report the CSI only during the Active Time if DRX is activated. We think this operation has heritaged the LTE operation, but there are many difference between LTE and NR in terms of CSI mechanism including CSI resource transmission and CSI reporting.
Table 2. DRX operation in the current MAC specification

	1>
if the MAC entity is in Active Time:
--------- Skipped --------------------------

1>
else (i.e. not part of the Active Time):

2>
not transmit type-0-triggered SRS defined in TS 38.214 [7].

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.
The MAC entity needs not to monitor the PDCCH if it is not a complete PDCCH occasion (e.g. the Active Time starts or expires in the middle of a PDCCH occasion).


Some examples for CSI reporting mechanism is depicted in Figure 1 with typical cases: a) periodic CSI-RS resources are configured and perodic CSI reporting on PUCCH is activated, b) periodic or semi-persistent CSI-RS Resources are configured and semi-persistent CSI reporting on PUCCH is activated, c) periodic semi-persistent CSI-RS resources are configured and semi-persistent CSI reporting on PUSCH is activated, d) aperiodic CSI-RS resource and AP CSI reporting on PUSCH is activated. There are other combinations using CSI-RS resource type and CSI reporting modes, but just think about the problems using this represented examples.
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Figure 1. Examples of CSI reporting
From our understanding the current operation activating CSI reporting only during the Active Time of DRX is applicable case a), but case b), c), and d) we need more consideration because we think there are some difference between intention of CSI reporting and current operation.
First, it is natural for us that AP CSI reporting will be continue regardless of Active Time of UE because the network explicitly indicate the CSI reporting with the resources. Moreover, it can be applied the case of type-1-triggered SRS if it means the DCI triggered SRS transmission.

Proposal 1: Activated AP CSI reporting triggered by DCI during Active Time will continue reporting CSI regardless of the Active Time.

Second, SP activation/deactivation of CSI reporting is basically triggered by the network using MAC CE or DCI. In order to specify the common rule covering all cases of SP CSI reporting for DRX operation, there are several solutions as below:

1) Alternative 1: All SP CSI reporting is limited in the Active Time, i.e. activated SP CSI reporting during Active Time will not be done if the Active Time is over.
2) Alternative 2: Activated SP CSI reporting during Active Time will continue report the CSI regardless of the Active Time of UE.

3) Alternative 3: Only the activated SP CSI reporting on PUSCH (activated by DCI) during Active Time will continue report the CSI regardless of the Active Time of UE.

4) Alternative 4: Only the activated SP CSI reporting on PUSCH (activated by MAC CE) during Active Time will continue report the CSI regardless of the Active Time of UE.

5) Alternative 5: Activated SP CSI reporting is suspended when the Active Time ends and resumed when Active Time starts. UE does not report Activated but suspended SP CSI reporting
6) Alternative 6: Activated SP CSI reporting is deactivated when the Active Time ends without explicit deactivation.
If the SP CSI reporting was activated during the Active Time and the SP CSI reporting is not deactivated by the network, then we think the intention of the network is not stopping the CSI reporting. It means the activated SP CSI reporting during the activated time on DRX should finish reporting until the deactivated signalling is received. It may be natural to allow SP CSI reporting when UE is not in part of the Active Time similar with HARQ feedback and type-1 triggered SRS which is triggered by DCI.
Proposal 2: Activated SP CSI reporting (triggered by DCI or MAC CE) during Active Time will continue reporting CSI regardless of the Active Time.

2.2
SRS transmission on DRX operation

In the current MAC specification [1], SRS operation on DRX is specified in case of Active Time or not, and it is highlighted by green in above Table 2. 
From our understanding, type-0-triggered SRS means the case that SRS activation is configured/activated by RRC as in LTE, i.e. periodic SRS transmission in NR. In addition, we think that the type-1-triggered SRS is the case that SRS activation is activated by DCI as in LTE, i.e. aperiodic SRS transmission in NR.

The semi-persistent SRS transmission is not covered by the current specification, we think we should add the proper operation regarding the SP SRS transmission on DRX. It is natural the same logic with SP CSI reporting can be applied to the SP SRS transmission. Moreover, the current terminologies that type-0-triggered SRS and type-1-triggered SRS is not used anywhere in TS 38.214 [2], we think it is beneficial changing the definition of SRS transmission in MAC specification. The periodic SRS, semi-persistent SRS, and aperiodic SRS is more matched and understandable definition.
Proposal 3: Introduce the periodic SRS, semi-persistent SRS, and aperiodic SRS in MAC specification instead of type-0-triggered SRS, a new mode for SRS, and type-1-triggered SRS.
Proposal 4: Activated SP SRS transmission triggered by MAC CE during Active Time will continue transmitting SRS regardless of the Active Time.
3. Conclusion
In this contribution, we proposed below proposals:
Proposal 1: Activated AP CSI reporting triggered by DCI during Active Time will continue reporting CSI regardless of the Active Time.
Proposal 2: Activated SP CSI reporting (triggered by DCI or MAC CE) during Active Time will continue reporting CSI regardless of the Active Time.
Proposal 3: Introduce the periodic SRS, semi-persistent SRS, and aperiodic SRS in MAC specification instead of type-0-triggered SRS, a new mode for SRS, and type-1-triggered SRS.
Proposal 4: Activated SP SRS transmission triggered by MAC CE during Active Time will continue transmitting SRS regardless of the Active Time.
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