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Introduction
In RAN1#105e [1], the following was agreed regarding power saving enhancements during active time.
	Agreement:
· PDCCH schedules data and also indicates PDCCH monitoring adaptation by SSSG switching and PDCCH skipping for a duration is supported.
· [bookmark: _Hlk78913341]At least DCI format(s) 1-1, 0-1, 1-2 and 0-2 can be used for the indication(s)
Agreement:
· At least one of  Alt 1 and Alt 2 is supported, to be decided in RAN1#106,
· Alt 1: Supporting SSSG  switching to emulate PDCCH skipping functionality, 
· Alt 1-1: by an ‘empty’ SSSG which no SS set(s) is configured for the ‘empty’ SSSG, UE does not monitoring PDCCH on the ‘empty’  SSSG,
· Alt1-2: by a ‘dormant SSSG’ which may have associated SS sets, and monitored conditionally (e.g., depending on HARQ NACK or RTT/ReTx timers)
· Alt 2: PDCCH schedules data and also indicates PDCCH monitoring adaptation by PDCCH skipping for a duration is supported.
· FFS details, including
· e.g., joint / separate indication of SSSG switching and PDCCH skipping
· Determination of the duration(s) for PDCCH skipping, e.g., 
· by RRC signaling, 
· by DCI indication
· Implicitly, to the end of C-DRX active time
Agreement:
At least SSSG#0 and SSSG#1 switching is supported for Rel-17 SSSG switching indicated by PDCCH scheduling data and/or timer.
· FFS: support of more than 2 SSSGs


In this contribution, we express our views on the details on DCI based power saving via PDCCH monitoring adaptation during active time.
PDCCH monitoring reduction techniques during active time
RAN1 has agreed to support a DCI based solution that includes the functionalities of both SSSG switching and PDCCH skipping for a duration. 
Among the two alternatives listed in the agreement [1], our preference is Alt 2 for the following reasons:
· Explicit indication of PDCCH skipping for a duration can work for different SSSG configurations, e.g. larger skipping step with sparse SSSG configuration, or smaller skipping step with dense SSSG configuration. It can even work for case when one SSSG is configured. Hence, we do not see the need for additional dedicated empty SSSG to emulate PDCCH skipping.
· Emulation of PDCCH skipping for a duration by empty SSSG seems to require more specification efforts and potentially more RRC signaling overhead. It is not clear whether configuration of empty SSSG would be similar to a regular SSSG or not.

Regarding whether skipping duration is RRC signaled or dynamically indicated, we are open to both options. If one-bit field is used, then duration can be RRC signaled. If more than 1 bit is available, then skipping duration can be dynamically signaled. If more than 1 bit is available, joint SSSG switching and PDCCH skipping for a duration can be considered as well.

Proposal 1: Support Alt 2: PDCCH schedules data and also indicates PDCCH monitoring adaptation by PDCCH skipping for a duration is supported.
· Duration for PDCCH skipping can be RRC signaled or indicated by DCI 
· FFS: joint / separate indication of SSSG switching and PDCCH skipping

It has been agreed that scheduling DCI formats such as 0-1, 0-2, 1-1, 1-2 can be used for PDCCH monitoring adaptation in active time when data is scheduled. In our view, an explicit field can be configured in the DCI formats to indicate PDCCH monitoring adaptation.
On the other hand, few other DCI formats can also be used for that purpose. For example, DCI format 2_6 is monitored by a UE only outside active time for waking up to DRX ON. It can be used during active time to indicate PDCCH monitoring adaptation during active time for power saving purpose. Since monitoring occasions are mutually exclusive, use of DCI format 2_6 during active time doesn’t create any ambiguity regarding the expected UE behavior.
On the other hand, non-scheduling DCI format 1-1, e,g, to trigger SCell dormancy, can also be used for PDCCH monitoring adaptation in active time. SCell dormancy trigger can be enhanced to include PDCCH skipping for a duration in the serving cell. In Rel-16 design, DCI scheduled by a serving cell indicates dormancy or non-dormancy in other activated SCells. If SCell dormancy signaling framework is used, a dormant BWP can be conceived in the serving cell and UE camps on that BWP during reduced PDCCH monitoring activity.
Proposal 2: Support indication of PDCCH monitoring adaptation by following ways.
· Use explicit bit field in DCI formats 1-1, 1-2, 0-1, 0-2 when they schedule data
· DCI Format 1_1 (SCell dormancy case 2) when not scheduling data.
· DCI Format 2_6 during active time.
Impact to data scheduling due to PDCCH monitoring adaptation
There were some proposals made in the last meetings that PDCCH skipping may start after UE reports HARQ-ACK feedback. In our view, such interaction is not strongly necessary, it can be left up to gNB implementation. For small skipping duration, the impact is expected to be minimal. If gNB intends to send PDCCH skipping indication, it could make the data transmission more reliable by conservative selection of MCS, so that need for retransmission is minimized. Moreover, we think PDCCH monitoring adaptation should not depend on start of PUSCH transmission.
Moreover, PDCCH monitoring adaptation can possibly be triggered by both scheduling and non-scheduling DCI formats and it is desirable to have a unified solution in both cases regarding when PDCCH monitoring adaptation would start.
The trigger of PDCCH monitoring adaptation should be immediately active after DCI indication, in a similar manner as SFI indication, for the case of PDCCH skipping indication. It can be at most based on the Z value, i.e., PDCCH decoding time in slots that is equal to (1, 1, 2, 2) for DL SCS of (15, 30, 60, 120) KHz, respectively.

Observation 1:
· PDCCH monitoring adaptation can be potentially triggered by both scheduling and non-scheduling DCI formats and it is expected that unified approach is taken regarding start of the adaptation
· Impact to HARQ retransmission due to PDCCH monitoring adaptation can be avoided by gNB implementation

Proposal 3: PDCCH monitoring adaptation should not be dependent on HARQ outcome or start of PUSCH transmission
· Monitoring adaptation does not start before Z slots from the slot where DCI is received, and Z is given by (1, 1, 2, 2) for DL SCS of (15, 30, 60, 120) KHz, respectively.

Conclusions
In summary, we have following list of observations and proposals:
Observation 1:
· PDCCH monitoring adaptation can be potentially triggered by both scheduling and non-scheduling DCI formats and it is expected that unified approach is taken regarding start of the adaptation
· Impact to HARQ retransmission due to PDCCH monitoring adaptation can be avoided by gNB implementation

Proposal 1: Support Alt 2: PDCCH schedules data and also indicates PDCCH monitoring adaptation by PDCCH skipping for a duration is supported.
· Duration for PDCCH skipping can be RRC signaled or indicated by DCI 
· FFS: joint / separate indication of SSSG switching and PDCCH skipping

Proposal 2: Support indication of PDCCH monitoring adaptation by following ways.
· Use explicit bit field in DCI formats 1-1, 1-2, 0-1, 0-2 when they schedule data
· DCI Format 1_1 (SCell dormancy case 2) when not scheduling data.
· DCI Format 2_6 during active time.
Proposal 3: PDCCH monitoring adaptation should not be dependent on HARQ outcome or PUSCH transmission
· Monitoring adaptation does not start before Z slots from the slot where DCI is received, and Z is given by (1, 1, 2, 2) for DL SCS of (15, 30, 60, 120) KHz, respectively.
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