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1.
Introduction

There are three types of CSI reporting in NR, i.e. Periodic CSI reporting, Aperiodic CSI reporting and Semi-persistent CSI reporting.
Periodic CSI reporting, i.e. CSI reporting on PUCCH, has been discussed as not being sent at inactive time, and it is clearly specified in the current specification. However, it was not discussed whether to report aperiodic CSI and semi-persistent CSI when DRX is configured.

In this contribution, we will discuss some issue for aperiodic CSI reporting and semi-persistent CSI reporting related to Active time.
2.
Discussion 
2.1
Semi-persistent CSI reporting in inactive time
There are two type of semi-persistent CSI reporting (SP-CSI reporting), and how to activate/deactivate is specified in [1] as follows. SP-CSI on PUSCH and SP-CSI on PUCCH are configured by RRC signalling, and they are activated/deactivated by DCI or MAC CE.
	5.2.3

CSI reporting using PUSCH
A UE shall perform aperiodic CSI reporting using PUSCH on serving cell c upon successful decoding .

An aperiodic CSI report carried on the PUSCH supports wideband, and sub-band frequency granularities. An aperiodic CSI report carried on the PUSCH supports Type I and Type II CSI. 

A UE shall perform semi-persistent CSI reporting on the PUSCH upon successful decoding of a DCI format 0_1 which activates a semi-persistent CSI trigger state. DCI format 0_1 contains a CSI request field which indicates the semi-persistent CSI trigger state to activate or deactivate. Semi-persistent CSI reporting on the PUSCH supports Type I and Type II CSI with wideband, and sub-band frequency granularities. The PUSCH resources and MCS shall be allocated semi-persistently by an uplink DCI.

<<Unnecessary part omitted>>

5.2.4

CSI reporting using PUCCH
A UE is semi-statically configured by higher layers to perform periodic CSI Reporting on the PUCCH. A UE can be configured by higher layers for multiple periodic CSI Reports corresponding to one or more higher layer configured CSI Reporting Setting Indications, where the associated CSI Measurement Links and CSI Resource Settings are higher layer configured. Periodic CSI reporting on PUCCH formats 2, 3, 4 supports Type I CSI with wideband granularity. 

A UE shall perform semi-persistent CSI reporting on the PUCCH upon successfully decoding a selection command [10, TS 38.321]. The selection command will contain one or more Reporting Setting Indications where the associated CSI Measurement Links and CSI Resource Settings are configured. Semi-persistent CSI reporting on the PUCCH supports Type I CSI. Semi-persistent CSI reporting on the PUCCH format 2 supports Type I CSI with wideband frequency granularity. Semi-persistent CSI reporting on PUCCH formats 3 or 4 supports Type I Sub-band CSI and Type II CSI with wideband frequency granularity.
<<Unnecessary part omitted>>


In [3], RAN1 agreed PUSCH-based SP-CSI is not reported when UE is not in Active time as follows based on the agreement that no PUCCH transmission is performed 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.


In other words, RAN1 agrees that SP-CSI on PUCCH and PUSCH are not reported when UE is not in Active time. Therefore, RAN2 also confirms that both SP-CSI on PUCCH and SP-CSI on PUSCH are not reported when UE is not in Active time.
Proposal 1. RAN2 confirms that both SP-CSI on PUCCH and SP-CSI on PUSCH are not reported when the UE is not in Active time.

In LTE Rel-9, CQI mask was introduced to align onDuraiton and periodic CSI to distribute periodic CSI reported by UE in a cell. 

In NR, according to this principle, PUCCH-based CSI reported periodically, i.e. periodic CSI reporting on PUCCH and SP-CSI reporting on PUCCH, should be align to onDuration. Therefore, both PUCCH-based CSI is not reported if CQI mask is setup and drx-onDurationTimer is not running.
Proposal 2. PUCCH-based CSI, i.e. periodic CSI on PUCCH and SP-CSI on PUCCH, are not reported if CQI masking is setup and drx-onDurationTimer is not running.
2.2
Aperiodic CSI reporting in inactive time
Aperiodic CSI may be requested to report at inactive time since aperiodic CSI is reported on PUSCH by DCI trigger and the DCI does not restart drx-InactivityTimer.

In current MAC specification, it is clearly specified whether to allow to transmit CSI on PUCCH, HARQ feedback and type-1 triggered SRS in inactive time, but it is not clear that aperiodic CSI can be reported or not in inactive time.
	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).


However, it does not intend to restrict CSI reporting to Active Time, and we think that aperiodic CSI can be reported in inactive time according to current specification.
In addition, since gNB would know DRX status of UE, the DCI triggering aperiodic CSI out of Active Time can be thought as the intentional scheduling of gNB.

Therefore, RAN2 confirms and specifies that aperiodic CSI is allowed to be reported when UE is not in Active time.

Proposal 3. RAN2 confirms and specifies that aperiodic CSI is allowed to be reported regardless of UE being not in Active time.

2.3
PUCCH-based CSI piggybacked on PUSCH
In [4], RAN1 agreed UCI, e.g. CSI, HARQ feedback and SR, is piggybacked on PUSCH if PUCCH transmission overlaps with PUSCH transmission, specify it in [5].
	Agreements:
· When a single slot PUCCH overlap with a single slot PUSCH with the same starting symbol and with different ending symbols, PUCCH is not transmitted and UCI is piggybacked on PUSCH using the same multiplexing rules defined in 38.212 for fully overlapped PUCCH and PUSCH. 

9.3
UCI reporting in physical uplink shared channel

If a UE has a PUSCH transmission with a same first symbol as a PUCCH transmission that includes HARQ-ACK, or semi-persistent CSI, or periodic CSI information, the UE multiplexes the HARQ-ACK or the semi-persistent CSI, or periodic CSI information in the PUSCH. 
Offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK and for multiplexing CSI in a PUSCH. The offset values are signalled to a UE either by a DCI format scheduling the PUSCH transmission or by higher layers.
<<Unnecessary part omitted>>


In the current specification, when PUCCH-based CSI, e.g. periodic CSI on PUCCH and SP-CSI on PUCCH, is multiplexed on PUSCH, it is not clarified whether the multiplexed CSI is considered as CSI on PUCCH or CSI on PUSCH. If it is considered as CSI on PUCCH, it is not allowed to be reported in inactive time whereas if it is considered as CSI on PUSCH, it is allowed to be reported in inactive time. 
RAN1 already agreed that PUCCH is not transmitted when PUCCH and PUSCH is overlapped (green highlighted). We also think it is appropriate to consider the piggybacked CSI as PUSCH transmission because that CSI is finally carried over PUSCH. In addition, there seems to be no reason not to send CSI piggybacked on that PUSCH as long as there is transmission occasion over PUSCH.
Therefore, we suggest that the multiplexed CSI is considered as PUSCH transmission if PUCCH-based CSI is multiplexed on PUSCH. It implies that that the multiplexed CSI is reported regardless of Active time.

Proposal 4. The multiplexed CSI is considered as PUSCH transmission if PUCCH-based CSI is multiplexed on PUSCH, i.e. the multiplexed CSI is reported regardless of Active time.
3.
Conclusion
In this contribution, we discuss some CSI reporting issue related to Active time, and made proposal as follows,
Proposal 1. RAN2 confirms that both SP-CSI on PUCCH and SP-CSI on PUSCH are not reported when the UE is not in Active time.

Proposal 2. PUCCH-based CSI, i.e. periodic CSI on PUCCH and SP-CSI on PUCCH, are not reported if CQI masking is setup and drx-onDurationTimer is not running.
Proposal 3. RAN2 confirms and specifies that aperiodic CSI is allowed to be reported regardless of UE being not in Active time.

Proposal 4. The multiplexed CSI is considered as PUSCH transmission if PUCCH-based CSI is multiplexed on PUSCH, i.e. the multiplexed CSI is reported regardless of Active time.
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