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1.	Introduction
In the last meeting, RAN2 discussed PDCCH-based power saving signals/channel and made following agreements,
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 this contribution, we discuss impacts of PDCCH-WUS on MAC in detail.
2.	Discussion 
As per the above agreement, the drx-onDurationTimer is started if a PDCCH-WUS indicates to monitor the PDCCH for a UE; otherwise, the drx-onDurationTimer is not started. We found that this agreement causes ambiguous MAC behaviour and a bad impact to link quality management in PHY. 
Issue 1. Ambiguity of SRS/CSI reporting
According to the current MAC specification, whether to report SRS/CSI is determined 4ms prior to the actual transmission with the status of Active Time/drx-onDurationTimer. As explained in [1], if a configured offset for PDCCH-WUS is less than 4ms as in below figure, UE never knows the status of Active Time/drx-onDurationTimer at 4ms prior to the time to start the onDuration. Of course, the offset is part of physical layer design, and if RAN1 defines the offset having larger than 4ms, this ambiguity may be resolved. 
However, in RAN1 discussion, companies think that the offset should be as close to the time to start onDurantion as possible because if the offset has a large value than 4ms and the PDCCH-WUS indicates wake-up, the UE should wake up for WUS and then may keep waking up until the time to start drx-onDurationTimer or need to wake up twice, i.e., one for monitoring PDCCH-WUS and another for onDuration. Considering the power consumption in state transition, it is clear that both are undesirable UE behaviours, and the offset should be close to the time to start onDurantion. 
If it is decided that a configured offset for PDCCH-WUS is less than 4ms, the UE does not know whether the OnDuration will be started or not at 4ms prior to On Duration, and the UE behaivor on SRS/CSI reporting becomes ambiguous.


Observation 1. If the drx-onDurationTimer is not started by PDCCH-WUS and if a configured offset for PDCCH-WUS is less than 4ms, the UE behaivor on SRS/CSI reporting becomes ambiguous. 

Issue 2. Link quality management
The periodic or semi-persistent SRS/CSI reporting is important information, and is used to help the network to know and maintain the link quality for beam management. The problem is that if the drx-onDurationTimer is not started by PDCCH-WUS for a long time, the UE may not transmit the SRS/CSI reporting for a long time because the SRS/CSI reporting can be transmitted only when the MAC entity is in Active Time or the drx-onDurationTimer is running according to the current MAC specification. Finally, the network may not maintain link quality for a long time and this may cause radio link failure. 
Observation 2. If the drx-onDurationTimer is not started by PDCCH-WUS, the UE may not transmit the SRS/CSI reporting for a long and the network may lose control of link quality management. 

As shown in observation 1 and 2, above two issues come from that the drx-onDurationTimer is not started by WUS. Considering PDCCH-WUS related agreements so far, PDCCH-WUS has no impact on MAC functionality other than drx-onDurationTimer. Here, the question is that despite above two problems/issues, why only drx-onDurationTimer should be impacted by WUS. 
According the MAC specification as shown below, UE monitors the PDCCH according to the physical layer specification even though UE is in Active Time, i.e., Active Time and PDCCH monitoring is separate functionality from MAC specification point of view. We think that there is no problem if drx-onDurationTimer is started regardless of the reception of PDCCH-WUS which is the current MAC behaviour. Therefore, we would like to discuss the impact of WUS on drx-onDurationTimer again and request to agree with proposal 2.
	1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
<omitted>



Observation 3. If the drx-onDurationTimer is not impacted by PDCCH-WUS, i.e., the current MAC behaviour for the drx-onDurationTimer is not changed, and the above two issues are resolved.
Proposal 1. RAN2 revisits the following agreement.
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.
Proposal 2. If PDCCH-WUS indicates not to wake-up to monitor the PDCCH, the UE starts the drx-onDurationTimer as in current MAC specification, but not to monitor the PDCCH-WUS according to the RAN1 specification.

3.	Conclusion
In this contribution, we present our view on the impact of WUS on drx-onDurationTimer, and make proposal as follows,
Observation 1. If the drx-onDurationTimer is not started by PDCCH-WUS, there is the ambiguity of SRS/CSI reporting. 
Observation 2. If the drx-onDurationTimer is not started by PDCCH-WUS, the UE may not transmit the SRS/CSI reporting for a long and the network may lose control of link quality management. 
Observation 3. If the drx-onDurationTimer is not impacted by PDCCH-WUS, i.e., the current MAC behaviour for the drx-onDurationTimer is not changed, the above two issues are resolved.
Proposal 1. RAN2 revisits the following agreement.
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.
Proposal 2. If PDCCH-WUS indicates not to wake-up to monitor the PDCCH, the UE starts the drx-onDurationTimer as in current MAC specification, but not to monitor the PDCCH-WUS according to the RAN1 specification.

4. 	Reference
[1] R2-1910403	Consideration on  the Impact of  WUS Signal		ZTE , Sanechips
1

3

image1.emf
OnDuration

4ms

WUS

offset

Start 

drx-onDurationTimer


Microsoft_Visio____1.vsdx
OnDuration
4ms
WUS
offset
Start drx-onDurationTimer



