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Introduction
The following were agreed in RAN1 #107-e regarding DCI-based power saving adaptation during DRX Active Time:
Agreement
The following agreement in RAN1#106-E is updated as follows,
Agreement(extracted from RAN1#106-e)
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
· A new indication field in scheduling DCI is used for indicating PDCCH monitoring adaptation
Agreement
Confirm the working assumptions with the following updates (extract from RAN1#106-bis agreements)
· The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group is 
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 100,160,200} for 30 kHz SCS,
· {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
· {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
Agreement
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , one of the following is supported
· Alt a: 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A (stay in current SSSG)
· [‘11’ is reserved]
· If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1 (stay in current SSSG)
· ‘11’ is Beh 1A for duration T2 (stay in current SSSG)
· Note: for ‘00’ and ‘01’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· Note: By a single DCI indication, a UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping.
· FFS SSSG switching timer behavior, and timer value related to the value of T1/T2 
Agreement
If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
· resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· Alt 2b: for the Type3-PDCCH CSS set or the USS set
· Alt 2c: with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
· otherwise, decrease the timer value by one after each slot.
· FFS: When the timer expires in a slot
Agreement
· For value X in Beh 1A, candidate skipping values are
· Up to [100ms] length is supported,
· The X is configured and indicated in the unit of slot.
· Working assumption for candidate values for X
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 120,160,200} for 30 kHz SCS,
· {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
· {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
· FFS: Equal to or longer than the applicable minimum scheduling offset
· FFS: additional symbol level / PDCCH monitoring period level skipping duration

In this contribution, several remaining issues are discussed. 
DCI-based power saving signal

One issue that has not been resolved yet is whether PDCCH skipping durations are configured per SSSG or per BWP. Since the characteristics of the traffic monitored in one SSSG can be different from the other, for optimal power saving, skipping durations are expected to be different. So, it is reasonable that skipping durations are configured per SSSG.
Proposal 1: PDCCH skipping duration(s) are configured per SSSG.
One other remaining aspect is how to configure the timer values used for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0. When SSSG#2 is configured, the claimed main objective is to emulate PDCCH skipping by defining SSSG#2 as a null SSSG. Therefore, the timer value used for switching from SSSG#2 to SSSG#0 is analogous to the skipping duration while the purpose of the timer from SSSG#1 to SSSG#0 is same as in NRU-U. Therefore, these timer values should not be forced to be equal and should be configured per SSSG.

Proposal 2: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0, respectively.

[bookmark: _Hlk79134498]Another issue that needs to be addressed is the application delay and how to handle retransmissions if the DCI indicates to skip PDCCH monitoring or to perform SSSG switching. The application delay should consider possible delays due to UE performing the necessary preparation before skipping or SSSG switching; and application delay should not depend on HARQ. Therefore, the following are proposed:
Proposal 3: Regarding application delay,
· For PDCCH skipping: Application delay should be “ZERO” for PDCCH monitoring adaptation. 
· For SSSG switching: The application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused.

To handle pending or potential HARQ retransmission after skipping is indicated, the UE should monitor the PDCCH in the interval from when the DL/UL retransmission timer starts until the last symbol of the transmission carrying the retransmission grant.
Proposal 4: PDCCH skipping indication is not applied in an interval when the DL/UL retransmission timer is running and PDCCH is monitored.
Proposal 5: If the UE switches to a null SSSG, PDCCH is monitored according to a configured/defined search space set while DL/UL retransmission timer is running.

Finally, it is beneficial to support indication of PDCCH monitoring adaptation for multiple cells. For this purpose, non-scheduling DCI (e.g., DCI format 1_1 used in dormancy indication) can be used.
Proposal 6: Non-scheduling DCI format 1_1 is used to indicate PDCCH monitoring adaptation for multiple cells. 
Summary
In this contribution, remaining issues for DCI-based power saving adaptation during DRX Active Time were discussed and the following have been proposed:
Proposal 1: PDCCH skipping duration(s) are configured per SSSG.
Proposal 2: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0, respectively.
Proposal 3: Regarding application delay,
· For PDCCH skipping: Application delay should be “ZERO” for PDCCH monitoring adaptation. 
· For SSSG switching: The application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused.
Proposal 4: PDCCH skipping indication is not applied in an interval when the DL/UL retransmission timer is running and PDCCH is monitored.
Proposal 5: If the UE switches to a null SSSG, PDCCH is monitored according to a configured/defined search space set while DL/UL retransmission timer is running.
Proposal 6: Non-scheduling DCI format 1_1 is used to indicate PDCCH monitoring adaptation for multiple cells.
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