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1. Introduction
In RAN1#107 e-meeting [1], the following were agreed:

Agreement
The following agreement in RAN1#106-E is updated as follows,
Agreement(extracted from RAN1#106-E)
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
· A new indication field in scheduling DCI is used for indicating PDCCH monitoring adaptation

Agreement
Confirm the working assumptions with the following updates (extract from RAN1#106-bis agreements)
· The value of the timer in slots for monitoring PDCCH in the active DL BWP of the serving cell before moving to the default search space group is 
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 100,160,200} for 30 kHz SCS,
· {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
· {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS

Agreement
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , one of the following is supported
· Alt a: 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· If M = 1, then 
· ‘00’ is Beh 2 
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A (stay in current SSSG)
· [‘11’ is reserved]
· If M = 2, then 
· ‘00’ is Beh 2
· ‘01’ is Beh 2A 
· ‘10’ is Beh 1A for duration T1  (stay in current SSSG)
· ‘11’ is Beh 1A for duration T2  (stay in current SSSG)
· Note: for  ‘00’ and ‘01’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· Note: By a single DCI indication, a UE is not expected to simultaneously perform two behaviors of SSSG switching and PDCCH skipping.
· FFS SSSG switching timer behavior, and timer value related to the value of T1/T2 

Agreement
If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
-            resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot
o    Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
o    Alt 2b: for the Type3-PDCCH CSS set or the USS set
o    Alt 2c: with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI
-            otherwise, decrease the timer value by one after each slot.
-            FFS: When the timer expires in a slot

Agreement
-            For value X in Beh 1A, candidate skipping values are
o    Up to [100ms] length is supported,
o    The X is configured and indicated in the unit of slot.
o    Working assumption for candidate values for X
o    {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
o    {1,2,3,…,40, 60, 80, 100, 120,160,200} for 30 kHz SCS,
o    {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
o    {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
o    FFS: Equal to or longer than the applicable minimum scheduling offset
o    FFS: additional symbol level / PDCCH monitoring period level skipping duration

In this contribution, we discuss remaining issues to support DCI-based PDCCH monitoring adaptation including both SSSG switching and PDCCH skipping. 


2. DCI format 
For the triggering DCI format, we think the following are some remaining issues need to be resolved in this meeting:
· Issue #1: FFS whether DCI format x_1 and DCI format x_2 are enabled/disabled independently. 
· Issue #2: Impact on monitoring of Type0/0A/1/2 CSS

On issue #1, enabling the triggering on DCI format can be based on presence of configured PDCCH skipping durations, PDCCHSkippingDurationList , or searchSpaceGroupIdList-r17. The configuration of PDCCHSkippingDurationList , or searchSpaceGroupIdList-r17 is common to DCI format x_1 and DCI format x_2, so it’s fine to consider enabling and disabling of Rel-17 PDCCH monitoring adaptation indication for DCI format x_1 and DCI format x_2 at the same time. However, DCI format x_2 is usually used as compact DCI format with low PDCCH overhead. So, it’s beneficial to allow the configuration flexibility of the PDCCH adaptation indication field for DCI format x_2 independently. 

Proposal #1:  Support enabling and disabling of Rel-17 PDCCH monitoring adaptation indication from DCI format X_1 and X_2 independently, where
· from DCI format X_1 is based on presence of searchSpaceGroupIdList-r17 and PDCCHSkippingDurationList.
· from DCI format X_2 is 1 or 2 bit configured by higher layer
· Adopt proposed TP #1 for TS 38.213
· Adopt proposed TP #2 for TS 38.212

Proposed TP #1 for TS 38.213
	
10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
A UE can be provided a set of durations by PDCCHSkippingDurationList for PDCCH monitoring on a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17, a DCI format 0_1, and/or DCI format 1_1, and/or DCI format 0_2, and/or DCI format 1_2 that schedules a PUSCH transmission or a PDSCH reception can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
============================= Unchanged Text Omitted ===============================

A UE can be provided a set of durations by PDCCHSkippingDurationList and group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on a serving cell and, a DCI format 0_1, and/or DCI format 1_1, and/or DCI format 0_2, and/or DCI format 1_2 that schedules a PUSCH transmission or a PDSCH reception can include a PDCCH monitoring adaptation field of 2 bits. 
============================= Unchanged Text Omitted ===============================



Proposed TP #2 for TS 38.212
	[bookmark: _Toc29326609][bookmark: _Toc29327759][bookmark: _Toc36045949][bookmark: _Toc36046209][bookmark: _Toc36046355][bookmark: _Toc45209272][bookmark: _Toc51852446][bookmark: _Toc83205913]7.3.1.1.3	Format 0_2
============================= Unchanged Text Omitted ===============================
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits if higher parameter, PDCCHmonitoringtriggeredbyDCI-x-2 is configured
-	1 or 2 bits, if searchSpaceGroupIdList-r17 is not configured and if PDCCHSkippingDurationList is configured
-	1 bit if the UE is configured with only one duration by PDCCHSkippingDurationList;
-	2 bits if the UE is configured with more than one duration by PDCCHSkippingDurationList.
-	1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
============================= Unchanged Text Omitted ===============================

7.3.1.2.3	Format 1_2
============================= Unchanged Text Omitted ===============================
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits if higher parameter, PDCCHmonitoringtriggeredbyDCI-x-2 is configured
-	1 or 2 bits, if searchSpaceGroupIdList-r17 is not configured and if PDCCHSkippingDurationList is configured
-	1 bit if the UE is configured with only one duration by PDCCHSkippingDurationList;
-	2 bits if the UE is configured with more than one duration by PDCCHSkippingDurationList.
-	1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
============================= Unchanged Text Omitted ===============================



On issue #2, we think the same principle for Rel-16 can be reused. The PDCCH monitoring adaptation can be applied only to Type3-PDCCH CSS set or USS set. For Type0/0A/1 or 2 PDCCH CSS, the PDCCH monitoring is not impacted regardless of the DCI format or RNTI. 

Proposal #2:  Monitoring of PDCCH candidates in Type0/0A/1 or 2 PDCCH CSS is not affected by PDCCH monitoring adaptation.
· Adopt proposed TP #3 for TS 38.213

Proposed TP #3 for TS 38.213
	10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
A UE can be provided a set of durations by PDCCHSkippingDurationList for PDCCH monitoring in Type3-PDCCH CSS set or USS set on a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17, a DCI format 0_1, and/or DCI format 1_1, and/or DCI format 0_2, and/or DCI format 1_2 that schedules a PUSCH transmission or a PDSCH reception can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
============================= Unchanged Text Omitted ===============================




3. Configuration or UE behavior associated with a Timer 
Based on the agreements in previous meetings, there are many FFS points regarding UE behavior associated with a timer. 
· Issue #1: Timer/skipping duration configuration
· Issue #2: Reset/decrement Timer value by searchSpaceSwitchTimer-r17
· Issue #3: FFS UE behavior when the timer, searchSpaceSwitchTimer-r17, expires in a slot

On issue #1, the latest proposal in FL summary [2] from last meeting reflects the majority view well. The initial timer for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 should be common, as the timer is mainly used to avoid miss-detection of triggering DCI. For configuration of PDCCHSkippingDurationList-r17, we don’t see benefit for per search space set configuration. On the contrary, per search space set configuration couples the adaptation on SSSG switching and PDCCH skipping, which increases UE complexity. So, we support per DL BWP configuration for PDCCHSkippingDurationList-r17.

Proposal #3:  For TS 38.331 support:
· The initial timer value for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP. 
· The PDCCHSkippingDurationList-r17 is configured per BWP.

On issue #2, one of the alternatives from the agreement in RAN1#107-e meeting should be down-selected for UE behaviour of resetting the timer value by searchSpaceSwitchTimer-r17. Resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· Alt 2b: for the Type3-PDCCH CSS set or the USS set
· Alt 2c: with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI

Since the timer, searchSpaceSwitchTimer-r17, triggers PDCCH monitoring associated with SSSG#1 or SSSG#2, the reset of the timer should be triggered when UE receives any new indication associated with SSSG #1 or SSSG#2. Therefore, we support Alt 2a.

Proposal #4:  Down-select Alt 2a for resetting the timer value by searchSpaceSwitchTimer-r17.
· Adopt proposed TP #4 for TS 38.213

Proposed TP #4 for TS 38.213
	10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
[bookmark: _GoBack]If a UE is provided group indexes for a Type3-PDCCH CSS set or a USS set by searchSpaceGroupIdList-r17 and a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring on a serving cell and the timer is running, the UE
-	decrements the timer after a slot of an active DL BWP of the serving cell when the UE does not detect a DCI format in a PDCCH reception in the slot for Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
-	resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format in a PDCCH reception in the slot for Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
============================= Unchanged Text Omitted ===============================




On issue #3, the following two alternatives were discussed in last meeting for down-selection according to FL summary [2]. 
	[High] Proposal 3-3b (v3)
When the timer expires in a slot:
· Alt 1: UE switches to the default SSSG (SSSG 0) when it receives the indication of PDCCH skipping
· Alt 2: 
· If the UE has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot, the UE monitors PDCCH on the serving cell according to search space sets with group index 0;
· If the UE has been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot, the UE starts to monitor PDCCH until the completion of the PDCCH skipping for the duration on the serving cell according to search space sets with group index 0.



When the expiration of the timer and reception of PDCCH skipping indication happen in the same time slot, both can be executed by UE without any issue. So, we support Alt 2, and no additional specification effort is needed.  


4. PDCCH skipping
For PDCCH skipping, we think the following is the critical issue should be resolved in this meeting:
· Issue #1: whether or not to support case 1 with M=3 and case 5

According to the FL summary [2], there are two alternatives as summarized below. 
	Alt 1: 
· For PDCCH monitoring adaptation case 1, support at most M = 2 for PDCCH-skipping with 2 bits indication.
· PDCCH monitoring adaptation case 5 (i.e., 3 SSSG switching and skipping) is not supported
Alt 2:
· For PDCCH monitoring adaptation case 1, support at most M = 3 for PDCCH-skipping with 2 bits indication.
· PDCCH monitoring adaptation case 5 (i.e., 3 SSSG switching and skipping) is supported.
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviours
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
· ‘11’ is Beh 1A
· Note: for  ‘00’, ‘01’ and ‘10’, UE performs Beh 1(i.e., does not perform PDCCH skipping )
· FFS Timer behaviour



For case 1 when SSSGs are not configured, the 2 bits can be used to indicate up to 3 PDCCH skipping durations. So, we are fine to support up to M=3 PDCCH skipping durations. gNB has the flexibility to configured the actual number of PDCCH skipping durations. The configuration of PDCCH skipping duration can be per DL BWP so that UE be triggered with different PDCCH skipping duration in different DL BWPs. 

For case 5, it can be supported without any new design. Therefore, we support it to provide more adaptation flexibility on gNB side.  

Proposal 5: Support case 1 with M = 3, and Case 5. 
· Adopt Proposed TP #5 for TS 38.213

Proposed TP #5 for TS 38.213
	10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
If the set of durations includes two values and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '00' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with group index 1, if any
-	a '01' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with group index 0, if any
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
If the set of durations includes one value and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '00' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 0 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '01' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 1 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '10' value for the bit indicates start of PDCCH monitoring according to search space sets with group index 2 and stop of PDCCH monitoring according to search space sets with other group indexes, if any
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
============================= Unchanged Text Omitted ===============================




5. Application delay
According FL summary from RAN1#107-e meeting, the following proposal summarize the latest discussion on application delay for PDCCH monitoring adaptation. 

	[High] Proposal 5-1 (v8)
Down-select from the following alternatives for application delay of PDCCH monitoring adaptation indication in RAN1#107bis-E.
Note: the application delay cases are described as follows,
· Case 1: Upon detecting a scheduling DCI format 1-1/1-2 indicating PDCCH skipping (i.e., Beh 1A), 
· Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), 
· Case 3: Upon detecting a scheduling DCI format 1-1/1-2 indicating SSSG switching (i.e., Beh 2/2A/2B), 
· Case 4: Upon detecting a scheduling DCI format 0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B), 
· Case 5: Upon SSSG timer exipry,
For PDCCH skipping,
Alt 1 (no interaction with retransmission):
· Case 1 and 2: Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), 
· Alt 1a: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· Alt 1b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
Alt 2 (has interaction with retransmission and applied after 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 next slot 1 slot after the last OFDM symbol of ACK transmission, otherwise the indication is not applied.
· FFS: Whether UE has to monitor PDCCH from the next slot after the last OFDM symbol of the PDCCH transmission to ACK can leave for network configuration.
· Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A),
· Alt 2a: the UE applies Beh 1A on the serving cell after the last OFDM symbol of PUSCH transmission
· Alt 2b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· Alt 2c: the UE applies Beh 1A on the serving cell at the Yth slot after the last OFDM symbol of the PDCCH transmission.
· Y is configured by RRC, 
· If Y is not configured, the default value is 1.
· FFS values of Y
· FFS values of Y
Alt 3 (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), 
· Alt 3a and 3c: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· 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 3b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· 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 3d: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· DL HARQ retransmission during the skipping duration is handled by RTT/ReTx timers
· Alt 3e: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· DL HARQ retransmission during the skipping duration is handled by RTT/ReTx timers
· Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), 
· Alt 3a: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· Alt 3b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· Alt 3c: the UE applies the indication on the serving cell at the Yth slot after the last OFDM symbol of the PDCCH transmission.
· Y is configured by RRC, 
· If Yis not configured, the default value is 1.
· FFS values of Y
· FFS values of Y
· Alt 3d: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
· UL HARQ retransmission during the skipping duration is handled by RTT/ReTx timers
· Alt 3e: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· UL HARQ retransmission during the skipping duration is handled by RTT/ReTx timers

For SSSG switching,
Alt 1 (no interaction with retransmission):
· Case 3 and 4: Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B), 
· 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
· FFS application delay when cross-slot scheduling adaptation are jointly configured
· Alt 1b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· Alt 1c: the UE applies SSSG switching on the serving cell [TBD: Application delay] after the last OFDM symbol of HARQ-ACK transmission
· Case 5: 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 
Alt 2 (has interaction with retransmission and applied after HARQ-ACK transmission):
· Case 3: Upon detecting a scheduling DCI format 1-1/1-2 indicating SSSG switching(i.e., Beh 2/2A/2B), 
· the UE applies the indication [TBD: application delay] 1 slot after the last OFDM symbol of ACK transmission, otherwise the indication is not applied.
· FFS: Whether UE has to monitor PDCCH from the next slot after the last OFDM symbol of the PDCCH transmission to ACK can leave for network configuration.
· Case 4: Upon detecting a scheduling DCI format 0-1/0-2 indicating or SSSG switching(i.e., Beh 2/2A/2B),
· Alt 2a: the UE applies the indication on the serving cell [TBD: application delay] after the last OFDM symbol of PUSCH transmission
· Alt 2b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· Alt 2c: the UE applies the indication on the serving cell [TBD: application delay] from the end of the Wth slot after the last OFDM symbol of the PDCCH transmission.
· W is configured by RRC, 
· If W is not configured, the default value is 1.
· FFS values of W
· Case 5: 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 
 Alt 3 (has interaction with retransmission and can be applied before HARQ-ACK transmission):
· Case 3: Upon detecting a scheduling DCI format 1-1/1-2 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
· FFS the application delay is same or different if minimum scheduling offset restriction is configured 
· If the UE fails to decode the associated PDSCH and/or transmit a NACK, UE performs [Beh 2/2A/2B] (i.e., the SSSG switching is stopped) [TBD: application delay]  at the first slot after the last OFDM symbol of the NACK transmission.
· Case 4: Upon detecting a scheduling DCI format 0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B), 
· Alt 3a: the UE applies the indication on the serving cell [TBD: application delay] after the last OFDM symbol of PUSCH transmission
·  Alt 3b: the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended
· Alt 3c: the UE applies the indication on the serving cell [TBD: application delay] from the end of  the Wth slot after the last OFDM symbol of the PDCCH transmission.
· W is configured by RRC, 
· If W is not configured, the default value is 1.
· FFS values of W
· Case 5: 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 




For the application delay, a common design is preferred. In general, the application delay is impacted by decoding performance of PDCCH. Considering the impact of cross-slot scheduling, we think the Rel-16 minimum application delay for K0min/K2min indication can be reused for both PDCCH skipping and SSSG switching. For DL HARQ retransmission during the skipping duration, it can be handled by RTT/ReTx timers. 

To avoid unnecessary scheduling delay, UE should still be able to continue receiving scheduling DCI before applying any PDCCH monitoring adaptation. However, the UE doesn’t expect receive a different or a new trigger for PDCCH monitoring adaptation during the application delay period. 

Proposal 6: For PDCCH monitoring adaptation indication, reuse Rel-16 minimum application delay for K0min/K2min indication. UE can continue receiving scheduling PDCCH during the application delay of a PDCCH monitoring adaptation indication, but the UE doesn’t expect to different PDCCH monitoring adaptation indication during the application delay.
· Support proposed TP #6 for 38.213

Proposed TP #6 for TS 38.213
	10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
If a UE detects a DCI format that include a PDCCH monitoring adaptation indication in slot n, the indicaiton shall be applied in slot n + X of scheduling cell. The application delay, X, is determined in Clause 5.3.1 of TS 38. The UE does not expect to be scheduled with a DCI format with PDCCH monitoring adaptation indication field indication a different value of PDCCH monitoring adaptation indication for the same active BWP before slot n + X of the scheduling cell.



6. CA mode
The PDCCH monitoring adaptation can be extended to CA mode. According to the discussion in last meeting, there are three alternatives for PDCCH monitoring adaptation in CA mode based on the proposal below from FL summary [2].
	[Medium] proposal 6-1 (v2)

For Rel-17 DCI based PDCCH monitoring adaptation, and when UE is configured CA, down-selection of the following alternatives
· Alt 0: PDCCH monitoring adaptation is only applied to the scheduled cell (including self-scheduling and cross-carrier scheduling) 
· Alt 1: The adaptation can be applied to all CCs within a RRC configured CC group. 
· Indication of PDCCH monitoring adaptation is transmitted on only one CC of the CC group
· The indicated PDCCH monitoring adaptation is applied to all cells in the same CC group
· The maximum number of cells in the configured CC group is [16]
· Support up to [4] CC groups for a single UE.
· Monitoring adaptation indication across different CC groups is not support.
· Alt 2: Extend dormancy indication field in scheduling DCI to indicate PDCCH monitoring adaptation when multiple cell are configured
· FFS details, e.g., Support PDCCH monitoring adaptation for multiple cells using DCI 1-1 format, at least based on case 2 dormancy-like indication and using a new RNTI configured by higher layers



For Alt 0, the signaling overhead is large when gNB wants to trigger PDCCH monitoring adaptation for multiple cells, such as PDCCH skipping for all serving cells. For Alt 2, we don’t see the need to couple PDCCH monitoring adaptation and dormancy indication. Therefore, we support Alt 1 that allows NW to balance the signaling overhead and configuration flexibility. 

Proposal 7: The adaptation can be applied to all CCs within a RRC configured CC group
· Indication of PDCCH monitoring adaptation is transmitted on only one CC of the CC group
· The indicated PDCCH monitoring adaptation is applied to all cells in the same CC group
· The maximum number of cells in the configured CC group is [16]
· Support up to [4] CC groups for a single UE

7. Others
The adaptation can also be triggered by UEs based on feedback from UEs. In Rel-16, UE assistance information for power saving is introduced. It’s straightforward to extend the UE assistance information to support power saving schemes developed in Rel-17. The assistance information can be UE’s preference of search space set group and/or PDCCH skipping duration for PDCCH monitoring adaptation. 

Propose 8: Support UE assistance information for PDCCH monitoring adaptation, including
· preferred search space set group, 
· preferred PDCCH skipping duration.


8. Conclusion
This contribution discussed remaining issue for supporting PDCCH monitoring adaptation within DRX active time. The following observation and proposals were made:

Proposal #1:  Support enabling and disabling of Rel-17 PDCCH monitoring adaptation indication from DCI format X_1 and X_2 independently, where
· from DCI format X_1 is based on presence of searchSpaceGroupIdList-r17 and PDCCHSkippingDurationList.
· from DCI format X_2 is 1 or 2 bit configured by higher layer
· Adopt proposed TP #1 for TS 38.213
· Adopt proposed TP #2 for TS 38.212

Proposal #2:  Monitoring of PDCCH candidates in Type0/0A/1 or 2 PDCCH CSS is not affected by PDCCH monitoring adaptation.
· Adopt proposed TP #3 for TS 38.213

Proposal #3:  For TS 38.331 support:
· The initial timer value for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP. 
· The PDCCHSkippingDurationList-r17 is configured per BWP.

Proposal #4:  Down-select Alt 2a for resetting the timer value by searchSpaceSwitchTimer-r17.
· Adopt proposed TP #4 for TS 38.213

Proposal 5: Support case 1 with M = 3, and Case 5. 
· Adopt Proposed TP #5 for TS 38.213

Proposal 6: For PDCCH monitoring adaptation indication, reuse Rel-16 minimum application delay for K0min/K2min indication. UE can continue receiving scheduling PDCCH during the application delay of a PDCCH monitoring adaptation indication, but the UE doesn’t expect to different PDCCH monitoring adaptation indication during the application delay.
· Support proposed TP #6 for 38.213

Proposal 7: The adaptation can be applied to all CCs within a RRC configured CC group
· Indication of PDCCH monitoring adaptation is transmitted on only one CC of the CC group
· The indicated PDCCH monitoring adaptation is applied to all cells in the same CC group
· The maximum number of cells in the configured CC group is [16]
· Support up to [4] CC groups for a single UE

Propose 8: Support UE assistance information for PDCCH monitoring adaptation, including
· preferred search space set group, 
· preferred PDCCH skipping duration
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