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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction

In RAN#86, UE power saving WID has been agreed [1]. In RAN1#105-e, the following agreements have been made [2]:
Agreement:
· PDCCH schedules data and also indicates PDCCH monitoring adaptation by SSSG switching and PDCCH skipping for a duration is supported.
· [bookmark: _Hlk78538587]At least DCI format(s) 1-1, 0-1, 1-2 and 0-2 can be used for the indication(s)
Agreement:
· 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

Search Space Group Switching
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 are in line with the data arrival rate. If gNB wants to support both R16 SSSG switching for unlicensed operation and R17 SSSG switching for power saving, gNB would need to configure two SSSGs for unlicensed operation, also gNB should configure the third SSSG for multi-slot monitoring occasions for power saving. Furthermore, 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.
[bookmark: _Hlk47286565]During active state, if some of the configured search space sets are being blocked by other (higher priority) UEs, it may also be beneficial that a UE is able 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 change for power saving. If the functionality of PDCCH skipping is to be implemented by a SSSG which has no PDCCH monitoring occasion configuration, more than 2 SSSGs would also be useful to accommodate this. 
Proposal 1: Support more than 2 SSSGs for PDCCH monitoring adaptation by SSSG switching.
Search Space Set Group Indication
To reduce the number of blind decoding, the number of simultaneously monitored search space sets can be reduced. The maximum number of simultaneously monitored search space sets group (SSSG) can be increased, e.g. at 3 to 8. The index of search space set group can be semi-statically configured and dynamically indicated. 
For example, if a UE can be configured with 3 search space sets group, 3 bits may be introduced in DCI for dynamic indication of 3 active search space set groups, e.g. where ‘1’ indicates ‘ON’; ‘0’ indicates ‘OFF’. 
[bookmark: _Hlk47286610]Proposal 2: Maximum number of simultaneously monitored search space set groups may be configurable. 
Proposal 3: Introduce a bitmap in DCI for dynamic indication of 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 more than 2 SSSGs for PDCCH monitoring adaptation by SSSG switching.
Proposal 2: Maximum number of simultaneously monitored search space set groups may be configurable. 
Proposal 3: Introduce a bitmap in DCI for dynamic indication of SSSG switching. 
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