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Introduction
In previous RAN1 meeting, a framework which supports both PDCCH skipping and SSSG switching behaviors was agreed [1]. In this contribution, some cases of application delay for PDCCH monitoring adaptation are provided.
Application delay for PDCCH skipping
In RAN1 #107bis-emeeting, the following possible agreement was provided.
	Possible Agreement
The following application delay is considered for baseline 
-            Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes
o    Alt 1a: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
o    Alt 1b: the UE applies Beh 1A on the serving cell at the first slot after the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended, e.g., the indication is applied in the next Zµ slot, where Definition of Zµ is described in Table 5.3.1-1 in TS38.214
o   Alt 1c:  For PDCCH skipping indication via 0-1/0-2(/1-1/1-2), the UE applies Beh 1A on the serving cell after an RRC configured delay for UL (DL). 

-            Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  select one of the following schemes
o    Alt 1a: 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
o    FFS application delay when cross-slot scheduling adaptation are jointly configured
o     Alt 1b: the UE applies SSSG switching on the serving cell at a first slot that is after the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended, e.g., the indication is applied in the next Zµ slot, where Definition of Zµ is described in Table 5.3.1-1 in TS38.214
o     Alt 1c: the UE applies SSSG switching on the serving cell [TBD: Application delay] after the last OFDM symbol of HARQ-ACK transmission/PUSCH transmission
-            Upon SSSG timer exipry, UE performs Beh 2 at a first slot that is at least Pswitch symbols after a slot where the timer expires
-            FFS value of Pswitch, e.g., Table 10.4-1 in TS38.213 for search-space group switching

Select from below how to handle the case of PDCCH skipping interaction with HARQ retransmission, 
-      Alt 0: No additional UE behavior is specified.
-     Alt 1: During PDCCH skipping duration, the UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerDL/UL is running
-       Alt 2:  For PDCCH skipping indication via 1-1/1-2, If the UE fails to decode the associated PDSCH and/or transmit a NACK, UE performs Beh 1 (i.e., the PDCCH skipping is stopped) at the first slot after the last OFDM symbol of the NACK transmission.
 -            Alt 4:  the UE applies Beh 1A next slot after the last OFDM symbol of ACK transmission, otherwise the indication is not applied.
 -            Other alternatives are not precluded
-       It is up to gNB to configure UE to follow the additional UE behaviour for PDCCH monitoring adaptation for PDCCH skipping interaction with HARQ retransmission



Whether or not an additional UE behavior is needed to handle the case of PDCCH skipping interaction with HARQ retransmission hasn’t been agreed. The reason to handle this case is to reduce the latency of retransmission. However, the complex of UE implementation also increases while solving the problem. The figure below shows an example of Alt 1a + Alt 1 for PDCCH skipping.
[image: ]
Figure 1. Case of PDCCH application delay(Alt 1a + Alt 1)
In Figure 1, Alt 1a and Alt 1 are used. And the UE receives a retransmission DCI which indicates SSSG switching when drx-retransmissionTimerDL is running. In this case, the UE performs 5 changes of PDCCH monitoring behavior in several slots. The 1st behavior transition is performed due to a PDCCH skipping indication, the 2nd and 4th behavior transition are performed in order to monitor retransmission DCI, the 3rd behavior transition is performed after receiving a retransmission DCI which indicates SSSG switching for UE power saving, the 5th behavior transition is performed after an application delay. The switching between different PDCCH monitoring states is too frequent and complicated for UE implementation.
[bookmark: _Toc23252][bookmark: _Toc29601]The switching between different PDCCH monitoring states is too frequent and complicated for UE implementation if Alt 1a and Alt 1 are used.
According to simulation results, the power saving gain is related to the length of PDCCH skipping duration. A longer PDCCH skipping duration is beneficial to achieve greater power saving gain. However, if retransmission is considered, the relationship between the length of PDCCH skipping duration and power saving gain is unpredictable, which makes it more difficult for NW to select an appropriate PDCCH skipping duration value. 
[bookmark: _Toc13941]If retransmission is considered, the relationship between the length of PDCCH skipping duration and power saving gain is unpredictable, which may makes it more difficult for NW to select an appropriate PDCCH skipping duration value.

Conclusion
[bookmark: _GoBack]In this contribution, we discuss the PDCCH monitoring adaptation for RRC connected UE. We have the following observations.
Observation 1: The switching between different PDCCH monitoring states is too frequent and complicated for UE implementation if Alt 1a and Alt 1 are used.
Observation 2: If retransmission is considered, the relationship between the length of PDCCH skipping duration and power saving gain is unpredictable, which may makes it more difficult for NW to select an appropriate PDCCH skipping duration value.
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