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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN1#106-e, the following agreements have been made [1]:
Agreement
· 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
Agreement
Select package 1.
Package 1
· UE behavior after receiving PDCCH indication of monitoring adaptation can be one of the followings,
· Working Assumption: Beh 1: PDCCH skipping is not activated
· Beh 1A: PDCCH skipping means stopping PDCCH monitoring for a duration X
· FFS the possible values for X
· FFS: Whether and how to support more than one skipping duration(s)
· FFS: whether to continue monitoring PDCCH scrambled by C-RNTI for Type 0/1/1A/2 CSS or not
· `Beh 2: stop monitoring SS sets associated with SSSG#1 and SSSG#2 (i confirmed) and monitoring of SS sets associated to SSSG#0 (legacy behaviour)
· Beh 2A: stop monitoring SS sets associated with SSSG#0 and SSSG#2 (if confirmed) and monitoring of SS sets associated to SSSG#1 (legacy behaviour)
· Working Assumption: Beh 2B (if confirmed): stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2 (if confirmed)
· Note: The number of supported SSSG is left to UE feature discussion.
· FFS: UE capability of supported UE behaviors
· Indication of Beh 1A when SSSG(s) are not configured is supported.
· Working assumption: Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
· FFS: Indication of Beh 1A when three SSSG(s) (if supported) are configured
· Y bits is configured for scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) indicating PDCCH schedules data and also PDCCH monitoring adaptation
· FFS how the UE behavior(s) defined above mapping to Y bits
Note: at most Y = 2
· Working Assumption: at most 3 SSSGs is supported to be configured
· FFS: whether or how SSSG can be configured to be monitored conditionally (e.g. depending on HARQ NACK or RTT/ReTx timers)
· FFS: whether or how non-default SSSG to another non-default SSSG
· FFS details of timer(s) for switching between SSSG(s)
· UE fallbacks to default SSSG (i.e., SSSG#0) after timer expiration.
· R16 timer for SSSG switching and the corresponding behavior is as baseline
· FFS whether the timer(s) is configured per SSSG, per BWP or other approaches.
· FFS whether the skipping duration(s) is configured per SSSG, per BWP, or other approaches.
· FFS PDCCH monitoring adaptation indicated by non-scheduling DCI
· PDCCH based monitoring adaptation is applied to USS and type-3 CSS.

Discussion
Search Space Group Switching
In RAN1#106e, it is agreed to support receiving PDCCH indication of PDCCH monitoring adaptation. The working assumption is at most 3 SSSGs is supported to be configured. Adaptation of search space set configuration according to the data traffic can reduce the number of blind decoding and blocking probability while maintaining scheduling flexibility. UE may be instructed to monitor a search space group whose PDCCH monitoring periodicity is in line with the data arrival rate.
It is proposed that for PDCCH monitoring adaptation for an active BWP in active time, timer-based SSSG switching is supported. During the inactivity time, the UE can move to less frequent PDCCH monitoring upon timer expiry. However, if there is a default SSSG, the UE should not switch to it unless there is a period of inactivity in active time. gNB should not need to keep indicating the SSSG if there is data traffic and there is no need to update the current SSSG. The default SSSG can only be a sparse monitoring pattern since UE cannot frequently switch to a dense PDCCH monitoring pattern even if the data does not arrive accordingly.
If a gNB is to support both R16 SSSG switching for unlicensed operation and R17 SSSG switching for power saving, the gNB would also need to configure both the SSSGs for unlicensed operation, and a third SSSG for multi-slots monitoring occasions for power saving. It is therefore more flexible if the UE can be instructed to switch among these monitoring pattern dynamically. 
[bookmark: _Hlk47286565]During active state, if some of the configured search space sets are being blocked by other (higher priority) UEs, gNB may also need to instruct the UE to update the search space sets group monitored. At least DCI 1-1, 0-1, 1-2 and 0-2 can be used to update the search space sets group monitored by UEs during Active Time.
If there are more than two search space set groups, application layer delay due to RRC reconfiguration may be avoided when the parameters of the search spaces can be changed dynamically for power saving. 
To reduce the number of blind decoding, the number of simultaneously monitored search space sets can be reduced. Up to 3 search space sets group (SSSG) should be supported to be configured. 
[bookmark: _Hlk83657644]PDCCH skipping means stopping PDCCH monitoring for a duration X. X should be multiples of PDCCH monitoring periodicity. Determination of the duration for PDCCH skipping can be RRC configured. Since at most 3 SSSGs are supposed to be configured, there could be a lack of capacity to emulate PDCCH skipping in addition to support the SSSG switch functionalities. The functionality of PDCCH skipping should therefore be implemented separately from the SSSG switching. 
Proposal 1: Support at least 3 SSSGs for PDCCH monitoring adaptation by SSSG switching.
Proposal 2: PDCCH skipping should be implemented separately from SSSG switching. 
Search Space Set Group Indication
Increased number of search space group reduces the number of search space sets to monitor at once and reduces UE power consumption. The search space set group to be monitored at any one time may be notified to the UE by dynamically indicating the index of search space set group.
It is agreed that 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. The index of search space set group can be semi-statically configured and dynamically indicated. For example, if a UE is configured with 3 search space sets group, ‘00’ means SSSG#0, ‘01’ means SSSG#1, and ‘10’ means SSSG#2. 
[bookmark: _Hlk47286610]Proposal 3: The number of bits for triggering the PDCCH monitoring adaptation in a cell may be configurable. 
Proposal 4: The index of the monitored SSSG can be dynamically indicated for SSSG switching. 
[bookmark: _Ref129681832]Conclusion
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we discussed the support of Rel-17 SSSG switching for UE power saving, and have the following proposals:
Proposal 1: Support up to 3 SSSGs for PDCCH monitoring adaptation by SSSG switching.
Proposal 2: PDCCH skipping should be implemented separately from SSSG switching.
Proposal 3: The number of bits for triggering the PDCCH monitoring adaptation in a cell may be configurable. 
Proposal 4: The index of the monitored SSSG can be dynamically indicated for SSSG switching. 
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