Page 1

[bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #93	R4-1913697
Reno, USA, 18th – 22th Nov. 2019

Title: 	Discussion on requirements for PDCCH-based power saving signal channel
Source: 	CATT
Agenda item:	9.7.2
[bookmark: DocumentFor]Document for:	Discussion
1. Introduction
Based on RAN1 and RAN2 discussion on UE power saving, the technique of PDCCH-based power saving signal/ channel will be introduced in Rel-16.
This document will initiate the discussion on how to specify the requirements for PDCCH-based power saving signal/ channel.

2. Discussion
In August meeting, RAN1/2 discussed PDCCH-WUS design, and reached the following agreements in RAN2:
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)
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]From the above agreements, the PDCCH-WUS will be used during DRX OFF state before normal DRX ON duration to indicate UE whether to wake-up to monitor the normal PDCCH during the next occurrence of the drx-onDurationTimer. From RAN4 point view, the core requirement for UE monitoring PDCCH-WUS is not necessarily to be specified since the PDCCH-WUS monitoring is UE specific behaviour and can be left to UE implementation. UE can choose to skip  PDCCH-WUS monitoring and directly decode normal PDCCH in DRX ON duration.
Observation 1: Core requirement for UE monitoring PDCCH-WUS is not necessarily to be specified.

From RAN2 agreements, normal RLM and RRM measurements are not impacted by PDCCH-WUS design. However, the WUS monitoring may have an impact on the normal PDCCH demodulation performance. If the WUS indicates the UE to wake up to decode the normal PDCCH during DRX ON period and the UE fails to correctly decode this information, it will continue to remain in sleeping state and miss the normal PDCCH decoding. So there is a need to specify WUS monitoring performance to ensure normal PDCCH performance is not impacted.
Observation 2: The demodulation performance requirements and test cases for UE monitoring PDCCH-WUS signal need to be specified.

However it is noted that no specific feedback will be designed for UE warm up signal monitoring. So there is no point to design a specific demodulation test for PDCCH-WUS alone since UE demodulation test is based on feedback. Other method need to be considered for verification of PDCCH wake-up signal performance.
The feedback for UE monitoring PDCCH-WUS is the UE can be warm up and work correctly during DRX ON period when it is waked up by PDCCH-WUS. The performance requirement and test for UE monitoring PDCCH-WUS signal can be specified based on the performance of normal process of RLM, RRM and PDCCH/PDSCH receiving in DRX mode can’t be degraded when PDCCH-WUS signal configured. For example, the test can be designed as when the PDCCH-WUS signal configured in UE DRX mode on side condition, the UE will be scheduled receiving data packet, and check UE feedback. The performance of receiving data should not be degraded.
Observation 3: New test methods need to be considered for verification of PDCCH-WUS performance.

3. Conclusion
This paper initiated the discussion on PDCCH-WUS related requirements. And we have the following observations.
Observation 1: Core requirement for UE monitoring PDCCH-WUS is not necessarily to be specified.
Observation 2: The demodulation performance requirements and test cases for UE monitoring PDCCH-WUS signal need to be specified.
Observation 3: New test methods need to be considered for verification of PDCCH-WUS performance.
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