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1. Introduction

In Rel-17 e-power saving WI, the following objective is to be discussed in RAN1 [1]:

1) Study and specify, if agreed, enhancements on power saving techniques for connected-mode UE, subject to minimized system performance impact [RAN1, RAN4]

a) Study and specify, if agreed, extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, including PDCCH monitoring reduction when C-DRX is configured [RAN1] 

· NOTE: Rel-15 and Rel-16 available power saving solutions should be supported by the UE and included in the evaluation. RAN1 will ask the confirmation from RAN2 that Rel-15 and Rel-16 available power saving solutions are properly utilized.
In RAN1#104-e, the following agreement has been made [2]:

Agreements:
· Strive for a common design for DCI based PDCCH monitoring adaptation in active time for an active BWP to support functionalities inclusive of both SSSG switching and PDCCH skipping for a duration. 

· Details FFS

In this contribution we discuss the issue related to power saving adaptation during Active Time, especially regarding common design to cover SSG switch and PDCCH skipping. This contribution is a resubmission of R1-2105850.
2. Discussion 
Search space set group (SSSG) switching  has been specified in Rel-16 in the context of NRU. The UE could be configured with up to two SSSGs. The UE would in general operate with SSSG 0, while in case a DCI triggering SSSG switch, the UE would operate with SSSG 1 during a configurable time duration. After the time duration expired, the UE falls back to SSG0 and waits for another triggering DCI. In general this method has already provided a good framework to cover both SSSG switch and PDCCH skipping. For example, a special SSSG with void/zero monitoring occasion could be utilized to represent UE skips monitoring the following PDCCH occasions within the time duration. Also, as this method has already been specified in the standard,  using Rel-16 SSG switch as a starting point and make some proper modifications could reduce the specification efforts while still fit the need of Rel-17 power saving.
Observation1: Rel-16 SSSG switch is well-specified in Rel-16 and could provide a good frame work for both Rel-17 SSSG switch as well as PDCCH skipping.

Proposal 1: RAN1 considers Rel-16 SSSG switch as a starting point for power saving adaptation during Active Time and makes further required adjustment which fits needs of Rel-17 power saving better. 
There could be some examples of required adjustments. One example is DCI triggering SSSG switch. In Rel-16, since the time duration is used to cover COT, both DCI format 2_0 and scheduling DCI could be utilized to trigger the switch. However, for power saving purpose, comparing with additionally configured DCI format 2_0, using scheduling DCI is a cleaner solution, though there may not be much harm to additionally support DCI format 2_0. Also, since the time duration is mainly used to cover COT, a configurable time duration could serve this purpose well. On the other hand, the duration of PDCCH monitoring pattern switch (including skipping) could be a bit more diverse or variant, such as depending on data traffic. Therefore it is preferred to have a variant time duration that could be indicated by triggering DCI. Note that though SSSG set activation/deactivation could serve this purpose as well, e.g. indicating switch point from SSSG 0 to SSSG1 as well as switch point from SSSG 1 to SSSG 0, while it seems not easy to design this mechanism for the case of PDCCH skipping, considering there may be no DCI available in SSSG 1. Therefore a variant time duration is preferred over SSSG activation/deactivation. Another aspect is currently there are only two SSSG group in the standard, while to fit the traffic pattern better, there could be a need to support more than two SSSGs, e.g. to operate both SSSG switch and PDCCH skipping for one UE.
Observation 2: time duration could be variant, e.g. indicating by DCI to fit the needs of power saving.

Observation 3: SSSG activation deactivation may not fit the case of PDCCH skipping.

Proposal 2: RAN1 considers the following adjustment to Rel-16 SSSG switch to support both Rel-17 SSSG switch and PDCCH skipping:
· Variant time duration indicated by DCI
· DCI format triggering the SSSG switch 
· More than two SSSGs 
3. Conclusion

In this contribution, we discuss issues related to PDCCH monitoring adaptation and have the following proposals:

Observation1: Rel-16 SSSG switch is well-specified in Rel-16 and could provide a good frame work for both Rel-17 SSSG switch as well as PDCCH skipping.

Proposal 1: RAN1 considers Rel-16 SSSG switch as a starting point for power saving adaptation during Active Time and makes further required adjustment which fits needs of Rel-17 power saving better. 
Observation 2: time duration could be variant, e.g. indicating by DCI to fit the needs of power saving.

Observation 3: SSSG activation deactivation may not fit the case of PDCCH skipping.

Proposal 2: RAN1 considers the following adjustment to Rel-16 SSSG switch to support both Rel-17 SSSG switch and PDCCH skipping:

· Variant time duration indicated by DCI
· DCI format triggering the SSSG switch 
· More than two SSSGs 
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