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Introduction
DCI-based power saving adaptation during DRX Active Time has been discussed and many agreements have been made during Rel-17. One feature that has not been yet fully agreed on is the application delay and how retransmissions are handled. To this end, several options were discussed in RAN1 107b-e [1]. 
In our view, application delay and retransmission handling should be treated differently for PDCCH skipping and SSSG switching due to differing properties of these schemes. For example, if PDCCH skipping is indicated, the UE will not monitor PDCCH to receive a retransmission grant while this may not be an issue for SSSG switching since the active SSSG may be configured with at least one search space. Similarly, the minimum application for the two schemes can be different due to the minimum time needed for UE preparation.
In this contribution our views on this feature are expressed.
Discussion
PDCCH skipping
In case of PDCCH skipping, the UE may perform skipping as soon as the last symbol of the PDCCH is received and decoded. On the other hand, when there is a pending or potential HARQ retransmission, performing PDCCH skipping may result in data loss if the retransmission cannot be received properly.



[bookmark: _Ref95646700]Figure 1 Sample timeline for DL transmission
Figure 1 illustrates a sample timeline for the DL transmission of an HARQ process where each vertical line represents an OFDM symbol where the OFDM symbol may be the last symbol of a transmission. If the skipping indication is received in the initial grant, then the UE should monitor the PDCCH for a possible retransmission grant. Since the retransmission grant is expected while the retransmission timer is running, the UE should monitor the PDCCH at least in the interval from the beginning of the DL retransmission timer until the last symbol of the retransmission. Similar consideration holds for UL transmission as well.
Other alternative solutions to handle retransmissions are possible. For example, one such solution that was discussed proposed the UE to perform skipping only after an ACK feedback (for DL) or PUSCH transmission (for UL). However, these alternatives are expected to reduce power saving gain since the UE would need to monitor PDCCH for a longer duration compared to the solution expressed above.
Based on this discussion, the following is proposed:
Proposal 1: For PDCCH skipping, application delay has interaction with retransmission and can be applied before HARQ-ACK transmission.
· Case 1: Upon detecting a scheduling DCI format 1-1/1-2 indicating PDCCH skipping (i.e., Beh 1A), 
· The UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· The UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerDL is running.
· Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A)
· The UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· The UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerUL is running.

SSSG switching
For SSSG switching, the minimum application delay specified in NR can be reused. When two SSSGs are configured, a special mechanism is not needed to handle retransmissions because both SSSGs are expected to include at least one SS. It has been proposed that a third SSSG can be configured as a null SSSG to emulate PDCCH skipping. If a retransmission handling solution to accommodate this scenario is adopted, and if this solution is used for all possible configurations (e.g., with two SSSG), unnecessary reduction in power saving would occur. On the other hand, a solution just for the scenario with three SSSGs with one of them being null seems to be unnecessary over-optimization. Therefore, we think this case can be handled by the gNB. Even with a third SSSG, one SS (e.g., with sparser monitoring periodicity) can be configured to handle retransmissions. So, the following is proposed:
Proposal 2: For SSSG switching, support no interaction with retransmission.
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B)
· The UE applies SSSG switching on the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH.
· Upon SSSG timer expiry, UE performs Beh 2 at a first slot that is at least Pswitch symbols after a slot where the timer expires.

Summary
In this contribution, application delay for DCI-based power saving adaptation during DRX Active Time was discussed and the following have been proposed:
Proposal 1: For PDCCH skipping, application delay has interaction with retransmission and can be applied before HARQ-ACK transmission.
· Case 1: Upon detecting a scheduling DCI format 1-1/1-2 indicating PDCCH skipping (i.e., Beh 1A), 
· The UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· The UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerDL is running.
· Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A)
· The UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· The UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerUL is running.

Proposal 2: For SSSG switching, support no interaction with retransmission.
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B)
· The UE applies SSSG switching on the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH.
· Upon SSSG timer expiry, UE performs Beh 2 at a first slot that is at least Pswitch symbols after a slot where the timer expires.
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