
3GPP TSG RAN WG1 #98bis
R1-1911039
Chongqing, China, October 14th – 20th, 2019
Agenda item:
7.2.9.1
Source: 
Motorola Mobility, Lenovo
Title: 
Monitoring of PDCCH-based power saving signal/channel 
Document for:
Discussion  
1 Introduction
During RAN1#98 meetings, the following agreements were made for PDCCH-based power saving signal/channel [1]: 
Working assumption:

· More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON

Agreements:

· The new DCI format for power saving signal/channel is configured to be monitored at least in CSS.  

· FFS for UESS

Agreements:

· The CRC of new DCI format for power saving signal/channel is scrambled by PS-RNTI outside active time
Agreements:

· The maximum number of CORESETs for PDCCH-based power saving signal/channel outside Active Time is no larger than the max number that can be configured inside Active Time. 

Working assumption:

· The CORESET for power saving signal/channel outside Active Time can be associated with (in addition to search space set for power saving signal/channel) other search space set(s).
Working assumption:

UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   
Agreements:

· Scheduling DCI format(s), 1-1 and/or 0-1 are enhanced to include the configurable additional field of 1-bit dynamic indication of cross-slot scheduling in the Active Time in Rel-16.  
Agreements:

· Power saving information using DCI formats 0_0/1_0 is not supported
Conclusion:

For next meeting, down select the following two alternatives: The configuration of the offset of the PDCCH-based power saving signal/channel  

· Alt1: Dedicated configuration with offset relative to the beginning of DRX ON

· Alt2: The Offset is based on search space configuration

· FFS: whether this applies to long DRX only or long/short DRX.
Furthermore, during RAN2#107 meeting, the following agreements were made regarding PDCCH-WUS based UE power saving procedures [2]:
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 document, we discuss monitoring of PDCCH-based power saving signal/channel. 
2 Discussion
For controlling the operation of PDCCH-based power saving channel in C-DRX, gNB may have to indicate to a UE via higher-layer signalling a power saving channel configuration which includes a monitoring periodicity, a monitoring occasion duration, and a monitoring occasion time offset (equivalently, search space configuration for PDCCH-based power saving channel). If the UE is configured with DRX operation, the UE may determine one or multiple power saving channel monitoring occasions closest to the start time of DRX ON duration of a given DRX cycle and monitors the PDCCH-based power saving channel on the determined one or multiple monitoring occasions in order to decide whether to fully wake up for the following DRX ON duration. 

Proposal 1: Configuration of timing offset of a monitoring occasion(s) of the PDCCH-based power saving channel with respect to the start time of DRX ON duration is based on search space configuration of the PDCCH-based power saving channel. 
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Figure 1 Search space configuration of group-common PDCCH-based power saving channel (shown in red) and DRX configurations (shown in blue) for a group of UEs which share the same group-common PDCCH-based power saving channel 
If the UE has detected the PDCCH-based power saving channel on the one or multiple monitoring occasions ahead of the start time of DRX ON duration and has been indicated to wake up for the following DRX ON duration, the UE is not expected to monitor the PDCCH-based power saving channel during the Active time of the following DRX cycle. 

If the UE has not detected the PDCCH-based power saving channel, the UE is not able to figure out whether the PDCCH-based power saving channel has not been transmitted by gNB or the UE has missed detection of the PDCCH-based power saving channel. If the UE has missed detection of the PDCCH-based power saving channel and accordingly, has missed an indication of wake-up, this may cause significant delay in packet delivery and throughput degradation. Thus, it may be necessary for the UE to monitor the PDCCH-based power saving channel on all the power saving channel monitoring occasions within the following DRX cycle until the UE enters to the Active time or the UE detects the PDCCH-based power saving channel. If the monitoring periodicity of the PDCCH-based power saving channel is properly configured, the UE can achieve power saving while avoiding the excessive delay and throughput degradation due to missed PDCCH-based power saving channel.      
Proposal 2: If a UE has not detected the PDCCH-based power saving channel on one or multiple monitoring occasions close to the start time of DRX ON duration, the UE monitors the PDCCH-based power saving channel on all the the power saving channel monitoring occasions configured within the following DRX cycle until the UE detects the PDCCH-based power saving channel.      
3 Conclusion
In summary, we propose the followings for monitoring occasions of PDCCH-based power saving signal/channel:

Proposal 1: Configuration of timing offset of a monitoring occasion(s) of the PDCCH-based power saving channel with respect to the start of DRX ON duration is based on search space configuration of the PDCCH-based power saving channel. 

Proposal 2: If a UE has not detected the PDCCH-based power saving channel on one or multiple monitoring occasions close to the start time of DRX ON duration, the UE monitors the PDCCH-based power saving channel on all the the power saving channel monitoring occasions configured within the following DRX cycle until the UE detects the PDCCH-based power saving channel.      
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