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1. Introduction
At the RAN1#98bis meeting, the issues related to PDCCH-based power saving signal/channel were discussed and RAN1 made following agreements [1].
	Agreements:
The following working assumption is confirmed:
· More than one monitoring occasion can be configured within a slot or multiple slots before the DRX ON

Agreements:
The following working assumption is confirmed:
· UE monitors the PDCCH-based power saving signal/channel outside Active Time being configured on the active BWP in an active cell.   

Agreements:
Confirm the following 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).

Agreements:
UE follows legacy DRX operation to wake up and start the OnDurationTimer at the next DRX ON at least for the case when the active BWP is not configured with the PDCCH –based power saving signal/channel
· FFS other cases (e.g., the monitoring occasion at the PDCCH-based power saving signal/channel is not valid for the UE,  e.g., collision with other procedures)

Agreements:
· The PDCCH-based power saving signal/channel can be configured for long DRX for a UE
· (Working assumption) If there is also short DRX cycle configured for the UE, the PDCCH-based power saving signal/channel is not applicable for the short DRX cycle

Send an LS to RAN2 regarding the above agreements – Fangchen (CATT), R1-1911461, which is approved by removing the last paragraph, with final LS in R1-1911475

Agreements:
[bookmark: _Hlk22055053]For a UE, the following information can be configured to be included in the new DCI for the WUS PDCCH scrambled by PS-RNTI 
· Indication to wake up or not to wake up 
· L1 based mechanism for transitioning from ’dormancy-like’ to ’non-dormancy like’ behaviour on activated Scells,  as agreed in MR CA/DC
· FFS: Triggering -CSI-report
· FFS: whether or not the bitwidths of some or all of the above information fields can be zero

Agreements:
CORESET(s) for PDCCH-based power saving signal/channel outside Active Time is not distinguished from those CORESETs inside Active Time. 

Agreements:
In Active Time, a Rel-16 UE is not expected to monitor the new DCI format for the WUS PDCCH scrambled by PS-RNTI.

Agreements:
UE starts monitoring the PDCCH with CRC scrambled by PS-RNTI  at the configured PS_offset before the start of DRX ON until the end of the configured range of monitoring.   
· The “PS_offset” is a new higher layer parameter  
· (Working assumption) the range of monitoring is derived based on existing parameters, e.g., duration and  monitoringSymbolsWithinSlot, in SearchSpace IE without any change 
· Note: the value of “range” is smaller than that of PS_offset, e.g., to ensure UE with sufficient time for preparing for PDCCH monitoring at the DRX ON
Search space is configured for the indication of monitoring DCI with CRC scrambled by PS-RNTI.
· Reuse the existing search space configuration with all or subset of parameters, e.g., the periodicity and the offset
· FFS: The restriction in the  supported periodicity, the aggregation level and the number of blind decoding for the new DCI with CRC scrambled by PS-RNTI

Conclusion:
With the above agreement, it is understood that the search space(s) for WUS PDCCH reuses the existing SS IE (i.e., no new SS IE). 

Agreements:
The new DCI of PDCCH-based power saving signal/channel outside Active Time is designed with UE-specific configured power saving information for one or more UEs .
· The new DCI format supports multiplexing of one or more UEs
· FFS: Whether the starting position and the location of the indication in the new DCI format for a specific UE is based on higher layer configuration
· FFS: Details of the DCI format design for a specific UE
· Whether new DCI format is similar to that of DCI format 2_x

Agreements:
A new DCI format 3_0 is introduced for providing the indication of power saving information used outside Active Time in Rel-16

Agreements:
Terminology of PDCCH-based power saving signal/channel outside Active Time is DCI with CRC scrambled by PS-RNTI 
· Note PS-RNTI is monitored only outside Active Time in Rel-16

Agreements:
· TCI state and update mechanism for the CORESET(s) used for DCI format 3_0 follow Rel-15 procedures 

Agreements:
If a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured by the higher layer signalling to address this case
· The default is “not wake up”

Agreements:
If UE detects DCI format 3_0 in the monitoring occasion(s), UE follows the indication of wakeup or not from the corresponding field.   


In this contribution, the remaining issues on PDCCH-based power saving signal/channel are discussed.

2. Discussion 
In terms of frequency location of DCI with CRC scrambled by PS-RNTI, UE monitors DCI format 3_0 based on the indicated CORESET, and the CORESET has to be within the active BWP. At least bandwidth of these BWP and CORESET are related to UE power consumption, and narrower BWP and CORESET is desirable as much as possible. Thus, the BWP and CORESET for DCI with CRC scrambled by PS-RNTI should be able to be configured with appropriate bandwidth for power saving purpose. In addition, the offset between DCI with CRC scrambled by PS-RNTI and DRX on duration might be able to cover BWP switching time.　Thus, BWP switching along with wakeup should be beneficial, and BWP index should be included in DCI format 3_0. Similarly as above BW adaptation, cross-slot scheduling indication should be included in DCI format 3_0, so that the minimum applicable value of K0/K2 can change as soon as possible.
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Proposal 1: BWP index and cross-slot scheduling indication should be included in DCI format 3_0.

It was agreed that if a DCI format 3_0 outside Active Time is not detected by a UE, “UE wakeup or not” is configured, and the default is “not wakeup.” For the case that the monitoring occasion for DCI with CRC scrambled by PS-RNTI is not valid for the UE, e.g., collision with other procedures, the same behaviour as the case that a DCI format 3_0 outside Active Time is not detected by a UE should be applied.

Proposal 2: For the case that the monitoring occasion for DCI with CRC scrambled by PS-RNTI is not valid for the UE, e.g., collision with other procedures, the same behaviour as the case that a DCI format 3_0 outside Active Time is not detected by a UE should be applied.

Especially for FR2, beamforming perspective needs to be considered. For the value related to multiple monitoring occasions for DCI with CRC scrambled by PS-RNTI and the offset value between DCI with CRC scrambled by PS-RNTI and DRX on duration, the aspect of analogue beamforming for FR2 should be taken into account.

Proposal 3: For the value related to multiple monitoring occasions for DCI with CRC scrambled by PS-RNTI and the offset value between DCI with CRC scrambled by PS-RNTI and DRX on duration, the aspect of analogue beamforming for FR2 should be taken into account.

3. Conclusion
In this contribution, PDCCH-based power saving signal/channel was discussed. Based on the discussion, the following proposals were made:

Proposal 1: BWP index and cross-slot scheduling indication  should be included in DCI format 3_0.
Proposal 2: For the case that the monitoring occasion for DCI with CRC scrambled by PS-RNTI is not valid for the UE, e.g., collision with other procedures, the same behaviour as the case that a DCI format 3_0 outside Active Time is not detected by a UE should be applied.
Proposal 3: For the value related to multiple monitoring occasions for DCI with CRC scrambled by PS-RNTI and the offset value between DCI with CRC scrambled by PS-RNTI and DRX on duration, the aspect of analogue beamforming for FR2 should be taken into account.
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