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Introduction
In Rel-17 power saving work item [1], one of the objectives is to discuss the extension(s) to Rel-16 DCI-based power saving adaptation during DRX Active Time for an active BWP, e.g., including PDCCH monitoring reduction when C-DRX is configured. There are some approaches could be considered to further reduce PDCCH monitoring, which are DCI-based PDCCH skipping, search space set group switching, and dynamic change of PDCCH monitoring parameters.
In this contribution, we present our views on these approaches for PDCCH monitoring reduction. 
PDCCH monitoring reduction 
[bookmark: OLE_LINK237][bookmark: OLE_LINK238]DCI-based PDCCH skipping 
The concept of DCI-based PDCCH skipping was discussed in Rel-16. DCI-based PDCCH skipping provides a more flexible way to reduce PDCCH monitoring. NW could indicate the UE to dynamically skip some PDCCH monitoring occasions with finer granularity during Active Time.
   It is noted that there is no conclusion in Rel-16 due to the companies thought the function of DCI-based PDCCH skipping is similar to the DRX Command MAC CE scheme, which can also indicate the UE to skip the PDCCH monitoring (i.e., to stop the drx on-duration timer and drx inactivity timer) via a MAC CE. However, the difference is that the UE should delay monitoring the PDCCH until the on-duration of next DRX cycle if receiving the DRX Command MAC CE. The DCI-based PDCCH skipping approach provides NW a more flexible tool to indicate the UE skips some PDCCH monitoring occasions (e.g., slot-based) during Active Time, which can decrease the latency for possible data transmission opportunities as shown in Fig. 1. 
 [image: ]
Fig. 1
Therefore, to achieve a tradeoff between low latency for data transmission and UE power saving, DCI-based PDCCH skipping approach can be taken into account in Rel-17.
[bookmark: OLE_LINK239][bookmark: OLE_LINK240]Observation 1: DCI-based PDCCH skipping scheme can achieve a tradeoff between low latency for data transmission and UE power saving.
[bookmark: OLE_LINK232][bookmark: OLE_LINK233][bookmark: OLE_LINK234]Search space set group switching
[bookmark: OLE_LINK228][bookmark: OLE_LINK229]Search space set group switching mechanism was introduced in Rel-16 NR-U. The UE monitors one of the two search space set groups based on explicit way (e.g., via DCI format 2_0), implicit way (e.g., via the detection of any DCI), and a timer (e.g., SS switching timer). Since each search space set for a group can be configured with its own periodicity and/or duration for PDCCH monitoring, the PDCCH monitoring behavior can be dynamically changed by search space set group switching. 
For example, in Fig. 2, assuming two search space set groups are configured, search space sets with dense periodicity is configured with group 1, and search space sets with sparse periodicity is configured with group 2. Thus, the UE can switch PDCCH monitoring periodicity from dense search space set(s) group 1 to sparse search space set(s) group 2 based on NW indication or a timer. With this scheme, when the traffic is sparse, UE can save power by switching from the first group to the second group.
[image: ]
Fig. 2
[bookmark: OLE_LINK241][bookmark: OLE_LINK242]Observation 2:  Search space set(s) group switching scheme is beneficial for PDCCH monitoring reduction. 
Dynamic change of PDCCH monitoring parameters
[bookmark: OLE_LINK230][bookmark: OLE_LINK231]In addition, to change the RRC parameters (e.g. periodicity, duration) in CORESET and/or SearchSpace can also reduce PDCCH monitoring. In order to change the RRC parameters dynamically, the UE may need to be configured with multiple RRC parameters (e.g. periodicity, duration) in each CORESET and/or SearchSpace by RRC first, then the UE can be dynamically indicated by DCI which parameter(s) is going to be used for the following PDDCH monitoring. 
[bookmark: OLE_LINK235][bookmark: OLE_LINK236]The advantage of this method is almost the same as search space set group switching. Both can reach UE power saving purpose by changing PDCCH monitoring periodicity and/or duration. Since the SS set group switching scheme could be reused from NR-U with less spec. impact, we slightly prefer search space set group switching instead of dynamic change of PDCCH monitoring parameters. 
[bookmark: OLE_LINK243][bookmark: OLE_LINK244][bookmark: OLE_LINK247][bookmark: OLE_LINK248]Observation 3: Dynamic change of PDCCH monitoring parameters can reach the same purpose as search space set(s) group switching. However, SS set group switching scheme can be reused from NR-U, which has less spec. impact.
[bookmark: OLE_LINK245][bookmark: OLE_LINK246]Proposal: According to the observations, to achieve PDCCH monitoring reduction for power saving, RAN1 can consider the following schemes
· DCI-based PDCCH skipping
· Search space set group switching
Conclusions
Observation 1: DCI-based PDCCH skipping scheme can achieve a tradeoff between low latency for data transmission and UE power saving.
Observation 2:  Search space set(s) group switching scheme is beneficial for PDCCH monitoring reduction. 
Observation 3: Dynamic change of PDCCH monitoring parameters can reach the same purpose as search space set(s) group switching. However, SS set group switching scheme can be reused from NR-U, which has less spec. impact.
Proposal: According to the observations, to achieve PDCCH monitoring reduction for power saving, RAN1 can consider the following schemes
· DCI-based PDCCH skipping
· Search space set group switching
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