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1 Introduction

In RAN2#107 meeting, WUS was discussed and following agreements were made:
Agreements:
1. The PDCCH-WUS triggers a MAC entity to “wake up” to monitor PDCCH at reception of the PDCCH-based power saving signal/channel for the next occurrence of the drx-onDurationTimer. 
2. The PDCCH-WUS is considered jointly with DRX i.e. it is only configured when DRX is configured.

3. The PDCCH-WUS is monitored at occasions located at a configured offset before the start of the drx-onDurationTimer. The offset is part of physical layer design.
4. On a PDCCH-WUS occasion that a UE is monitoring, if the UE is indicated to wake-up to monitor the PDCCH during the next occurrence of the drx-onDurationTimer, the UE starts the drx-onDurationTimer at its next occasion. Otherwise it does not.

5. 
From RAN2 point of view the UE does not monitor WUS during active time.

6. If UE is in DRX Active Time during a PDCCH-WUS occasion, it starts the drx-onDurationTimer at its next occasion as in legacy.

7. The WUS is configured on the PCell with CA and SpCell with DC (i.e. PCell on MCG and PSCell on SCG) 
8. RLM and RRM measurements are not impacted by WUS design (i.e. the UE continues to measure the required reference signals as per RRM requirements)

In last RAN2#107bis meeting, we further confirm with RAN1 whether UE can report CSI/SRS considering PDCCH-WUS:
=>
Ask RAN1, what is the assumption regarding whether the UE considers also PDCCH-WUS during WUS occasion(s) to determine when/whether to report P/SP SRS and CSI (i.e. CSI/SRS are performed only during active time).  

In this paper, we further discuss whether there are any impacts on the CSI reporting and SRS transmitting given UE is configured with power saving signalling.
2 Discussion

There are three types of CSI reporting currently defined in RAN1:

· Periodic CSI reporting on PUCCH

· Aperiodic CSI reporting on PUSCH which is triggered by DCI;

· Semi-persistent CSI reporting:

· On PUCCH triggered by MAC CE

· On PUSCH triggered by DCI

According to the current NR MAC specification, UE estimates the DRX status (Active Time or not) of a symbol 4ms ahead and consequently determines whether to send CSI on PUCCH and PUSCH/SRS. The related specification is copied as follows:
1>
in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

2>
not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7].

2> not report CSI on PUCCH and semi-persistent CSI on PUSCH.
1>
if CSI masking (csi-Mask) is setup by upper layers:

2>
in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:

3>
not report CSI on PUCCH.
Given PDCCH-WUS is supported and the PDCCH-WUS has impact on the start of drx-ondurationTimer, the PDCCH-WUS impact on the estimation 4ms ahead should be taken into account.

As an example shown in the following figure:
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Figure 1 Active Time state estimation 4ms ahead considering PDCCH-WU
When PDCCH-WUS is configured, the monitoring occasion is located at a configured WUS-offset before the start of drx-ondurationTimer. The UE does not know whether to start the drx-ondurationTimer or not until the PDCCH-WUS occasion.
Then for the estimation of the Active Time state for all the symbols during the length of drx-ondurationTimer, it can be considered as two separate parts in the time domain, i.e., the blue part and the red part in the figure. 
The blue part is actually the time period of (4ms - WUS-offset), for those symbols during this period, there is no WUS monitoring occasions for the UE when estimating the Active Time state. Then, we can follow the legacy estimation criteria, i.e., considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent, irrespective of actual PDCCH-WUS indication.
Proposal 1 When UE estimates the DRX Active Time status of symbols during period of (4ms-WUSoffset) of drx-ondurationTimer, the legacy criteria are considered irrespective of actual PDCCH-WUS indication.
For the estimation of those symbols during the red part, i.e., other than the periods of (4ms - WUS-offset) of drx-ondurationTimer, the PDCCH-WUS monitoring occasions are already there when performing estimation of Active Time states for those symbols during the red part. Thus, the UE should take into account the PDCC-WUS indication besides the legacy criteria.
Proposal 2 When UE estimates the DRX Active Time status of symbols during period other than the periods of (4ms-WUSoffset) of drx-ondurationTimer, UE should take into account the PDCC-WUS indication besides the legacy events.
If the above P1 is confirmed, the last but not the least question needs to be answered is that when the UE determines the symbol n during the blue part would be in DRX Active Time, and the responding CSI/SRS has been prepared to be reported. When the PDCCH-WUS does not indicate the UE to wake-up, i.e., not start the drx-ondurationTimer, RAN2 should discuss whether the UE can drop the prepared CSI/SRS transmission.
Proposal 3 RAN2 discuss whether UE does not perform CSI/SRS transmission if PDCCH-WUS does not indicate UE to wake-up for symbols during period of (4ms -WUSoffset) of drx-ondurationTimer.
3 Conclusion

Based on the discussion we propose the following:
Proposal 1
When UE estimates the DRX Active Time status of symbols during period of (4ms-WUSoffset) of drx-ondurationTimer, the legacy events are considered irrespective of actual PDCCH-WUS indication.
Proposal 2
When UE estimates the DRX Active Time status of symbols during period other than the periods of (4ms-WUSoffset) of drx-ondurationTimer, UE should take into account the PDCC-WUS indication besides the legacy events.
Proposal 3
RAN2 discusses whether UE does not perform CSI/SRS transmission if PDCCH-WUS does not indicate UE to wake-up for symbols during period of (4ms-WUSoffset) of drx-ondurationTimer.
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