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Introduction
CSI reporting plays an important role in the design of NR and it has been discussed intensively in both RAN1 and RAN2. Lately the discussion has been on when different CSI report shall be sent and under what conditions. In this paper we try to give our view on the subject
[bookmark: _Ref178064866]Discussion
In NR there are several ways of triggering a CSI report and the reports can be configured to be sent on either PUCCH or PUSCH. The different ways of triggering are:
· Periodic CSI report, (P-CSI)
· A-Periodic CSI report, (AP-CSI)
· Semi-Persistent report, (SP-CSI)
When the UE is also configured with DRX, an issue whether the UE should send CSI reports in both active and non-active mode has called for attention. When the UE is in active mode, it could be configured with, and triggered, to send any of the above reports. On the other hand, in current TS 38.321, it is clear that the UE shall not send any CSI reports on PUCCH when it is not part of the 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.
The issue that then remains is if a UE configured with SP-CSI on PUSCH should send its reports in non-active time? This topic has also been discussed in RAN1 and at the last meeting, RAN1#93, it was agreed that:
Agreement
In DRX mode operation, PUSCH-based SP-CSI is not reported when UE is not in Active Time.

[bookmark: _Toc510109836][bookmark: _Toc510112335][bookmark: _Toc510653731][bookmark: _Toc510698302][bookmark: _Toc517267074][bookmark: _Toc517267101][bookmark: _Toc517276276][bookmark: _Toc517277886]RAN1 has agreed that PUSCH-based SP-CSI is not reported when UE is not in Active Time.
AP-CSI and P-CSI in DRX
Given the current specification text in TS 38.321 and the above RAN1 agreement it seems clear that no CSI reports should be sent in non-active time. But, it has been proposed to change the spec to allow the UE to send a report if it is triggered to do so at the end of an active period.
To allow for P-CSI in non-active time would defeat the purpose of DRX and this seems to be well understood by all companies, therefore the question remains if AP-CSI should be allowed in non-active time?
The reason to allow AP-CSI reorts would be that the gNB could trigger the AP-CSI at the end of an active time and that the UE then would not have the time to respond before it enters DRX and thereby a delay could occur until the next active period where the gNB could reach the UE again. The motivation would be that there is a reason for the gNB to trigger the report and therefore, the UE should be allowed to send the report.
Different companies have proposed somewhat different solutions, see [2], [3], [4] and [5] where it either is proposed to allow the UE to send the report in non-active time or, that the AP-CSI should trigger a restart of the drx-InactivityTimer. To specify that a trigger for AP-CSI should always trigger a restart of the drx-InactivityTimer would imply that the active time of a UE would be prolonged regardless of the intention of the AP-CSI report. This would have a negative effect on the UE battery lifetime and should be avoided. 
[bookmark: _Toc517276281][bookmark: _Toc517277890][bookmark: _Toc517277931]A request for an AP-CSI should not by default trigger the drx-InactivityTimer to be restarted.
A typical onDuration period is in the order of 10-40ms. If the gNB receives a CSI report during the beginning of the onDuration period, it will be valid for, dependent on the coherency time of the channel, 5-50ms, meaning that a CSI report received during the beginning of a onDuration period is valid towards the end as well and if data arrives in DL it should be fine to send a first assignment based on the earlier CSI report. 
If there is no earlier CSI report to base the assignment on and the gNB really needs to trigger an AP-CSI report at the end of the onDuration period, due to delay intolerant data, the gNB can choose to send the DCI that triggers the AP-CSI with an indication that the UE is granted UL resources. This would be regarded as a new transmission and force the UE to start/restart the drx-InactivityTimer to leave DRX and enter active time. It seems that the gNB, with current specifications, can always decide whether it wants the UE to stay in active time when an AP CSI is triggered.  
[bookmark: _Toc510109837][bookmark: _Toc510112336][bookmark: _Toc510653732][bookmark: _Toc510698303][bookmark: _Toc517267075][bookmark: _Toc517267102][bookmark: _Toc517276277][bookmark: _Toc517277887]The gNB can decide whether it wants a UE to stay in active time when a AP CSI is triggered.
Therefore, it seems it is up to the gNB to decide the importance of the triggered report and that no change to TS 38.321 is needed.
[bookmark: _Toc510109690][bookmark: _Toc510112340][bookmark: _Toc510653737][bookmark: _Toc510698298][bookmark: _Toc517267104][bookmark: _Toc517276282][bookmark: _Toc517277891][bookmark: _Toc517277932]No change is needed to TS 38.321 since the active mode for the UE can already be controlled by the gNB in the DCI that triggers the AP-CSI.
Conclusion
From the discussion above we have the following observations:
Observation 1	RAN1 has agreed that PUSCH-based SP-CSI is not reported when UE is not in Active Time.
Observation 2	The gNB can decide whether it wants a UE to stay in active time when a AP CSI is triggered.

We have the following proposals:
Proposal 1	An request for an AP-CSI should not by default trigger the drx-InactivityTimer to be restarted.
Proposal 2	No change is needed to TS 38.321 since the active mode for the UE can already be controlled by the gNB in the DCI that triggers the AP-CSI.
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