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1 Introduction

In NR, there are three types of CSI/SRS reporting, i.e. periodic CSI/SRS (P-CSI/SRS) reporting, aperiodic CSI/SRS (AP-CSI/SRS) reporting and semi-persistent CSI/SRS (SP-CSI/SRS) reporting. It is natural that all the types of CSI/SRS reporting should be performed when the MAC entity is in Active Time, but when the MAC entity is not in Active Time, whether to report CSI/SRS is still open for some types of CSI/SRS reporting. Specifically, in the present version of TS 38.321, the progress on whether to report CSI/SRS when the MAC entity is not in active time is as follows.

1>
if the MAC entity is in Active Time:

...

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.

It can be seen from the above specification that the CSI on PUCCH is not reported when the MAC entity is not in Active Time regardless of CQI masking (cqi-Mask) is setup by upper layers or not. Note that “CSI on PUCCH” in the above specification only includes “P-CSI on PUCCH”, type-0-triggered SRS means P-SRS, and type-1-triggered SRS means AP-SRS. Hence at present, RAN2 still needs to specify whether the following types of CSI/SRS reporting on PUCCH/PUSCH are performed when the MAC entity is not in active time respectively. 
· CSI:

· SP-CSI reporting on PUCCH
· SP-CSI reporting on PUSCH
· AP-CSI reporting on PUSCH
· SRS:

· SP-SRS reporting

This contribution just discusses whether the above types of CSI/SRS reporting are allowed when the MAC entity is not in active time respectively.
2 Discussion
For simplicity, in this draft “not in active time” can be replaced by “inactive time”. It is obvious that if the UE is allowed to report CSI/SRS even in inactive time, the network could collect more information for channel estimation which is used in scheduling, beam management, etc. However, on one hand, some CSI/SRS reported in inactive time will become useless if the time interval between its occasion and the corresponding scheduling occasion is too long. On the other hand, when the UE report CSI/SRS in inactive time, the UE should wake up or at least start necessary modules, which increases UE power consumption. Among the related contributions in the previous meetings, [1] pointed out that since it is agreed that the CSI on PUCCH is not reported in inactive time, the same regulation could be applied to CSI reporting on PUSCH so as to have a consistent UE behaviour under DRX mechanism regardless of which channel is used for uplink transmission.
In the following we will analyse the impacts brought by reporting CSI/SRS in inactive time considering the characteristics of different types of CSI/SRS reporting.
2.1 Semi-persistent CSI reporting on PUCCH/PUSCH
RAN1 has achieved the following agreement and sent a LS to RAN2 for consideration [2].

Agreement in RAN1#93 

In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.
SP-CSI reporting includes PUCCH-based SP-CSI reporting multiplexed on PUSCH and PUSCH-based SP-CSI reporting. There is no strong reason to distinguish them in the issue of this draft. Additionally, it is known that once the SP-CSI reporting is activated, the CSI is reported periodically as P-CSI reporting. According to the above analysis, the UE may wake up or start partial modules even when active time is over, which will counteract the power saving from DRX mechanism remarkably. Meanwhile, compared with AP-CSI reporting, SP-CSI reporting during inactive time is likely to suffer more reported CSI invalidities due to excessive time difference from the actual scheduling. As a result, SP-CSI is likely to bring much unprofitable UE power consumption and PUSCH resource overhead. Actually, in order to allow the UE to report SP-CSI as much as possible, we could utilize the existing DRX mechanism to adapt to the SP-CSI reporting occasions through e.g. adjusting the periodicity and drx-onDurationTimer value. 

Therefore, SP-CSI reporting on PUSCH should not be reported when the MAC entity is not in active time. Moreover, as is mentioned before, the same regulation could be applied to CSI reporting on both PUSCH and PUCCH so as to have a consistent UE behaviour under DRX mechanism, and there is no technical reason to against it.
Proposal 1: SP-CSI on PUCCH/PUSCH is not reported when the MAC entity is not in active time.
2.2 Aperiodic CSI reporting on PUSCH
AP-CSI reporting utilizes dynamic scheduling and it could be deemed as a type of on-demand reporting compared with P-CSI and SP-CSI reporting. In other words, AP-CSI reporting is an intentional behaviour under full control of gNB. Thus it is expected by gNB that AP-CSI will be reported no matter whether the MAC entity is in active time or not. Besides, in general, AP-CSI reporting is not so frequent as P-CSI and SP-CSI reporting, which limits its impact on UE power consumption if reporting in inactive time is allowed. Accordingly, AP-CSI reporting on PUSCH should be reported when the MAC entity is not in active time.
Proposal 2: AP-CSI on PUSCH is reported when the MAC entity is not in active time.
2.3 Semi-persistent SRS reporting
Although SP-SRS reporting is not covered in the current MAC specification, it is supported in the present TS 38.214. As to SP-SRS reporting in inactive time, we could simply follow SP-CSI reporting because the two types of reporting are similar within the scope of this draft.
Proposal 3: SP-SRS is not reported when the MAC entity is not in active time.
3 Conclusion
This contribution discusses whether to report CSI/SRS when the MAC entity is not in active time, and gets the following proposals:
Proposal 1: SP-CSI on PUCCH/PUSCH is not reported when the MAC entity is not in active time.
Proposal 2: AP-CSI on PUSCH is reported when the MAC entity is not in active time.
Proposal 3: SP-SRS is not reported when the MAC entity is not in active time.
CR corresponding to above proposals is provided in [3].
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