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1. Introduction
In RAN1-106-E meeting, the followings are agreed for PDCCH monitoring adaptation,
Agreement
· 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

Agreement 
Package 1 in above agreement is selected.

Package 1
·       UE behavior after receiving PDCCH indication of monitoring adaptation can be one of the followings,
· Working Assumption: Beh 1: PDCCH skipping is not activated
· Beh 1A: PDCCH skipping means stopping PDCCH monitoring for a duration X
· FFS the possible values for X
· FFS: Whether and how to support more than one skipping duration(s)
· FFS: whether to continue monitoring PDCCH scrambled by C-RNTI for Type 0/1/1A/2 CSS or not
· Beh 2: stop monitoring SS sets associated with SSSG#1 and SSSG#2 (if confirmed) and monitoring  of SS sets associated to SSSG#0 (legacy behaviour)
· Beh 2A: stop monitoring SS sets associated with SSSG#0 and SSSG#2 (if confirmed)  and monitoring  of SS sets associated to SSSG#1 (legacy behaviour)
· Working Assumption: Beh 2B(if confirmed): stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring  of SS sets associated to SSSG#2 (if confirmed)
·       Note: The number of supported SSSG is left to UE feature discussion.
·       FFS: UE capability of supported UE behaviors
·       Indication of Beh 1A when SSSG(s) are not configured is supported.
·       Working assumption: Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
·       FFS: Indication of Beh 1A when three SSSG(s) (if supported) are configured
·       Y bits is configured for scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) indicating PDCCH schedules data and also PDCCH monitoring adaptation
· FFS how the UE behavior(s) defined above mapping to Y bits
§  Note: at most Y = 2
·       Working Assumption at most 3 SSSGs is supported to be configured.
· FFS: whether or how SSSG can be configured to be monitored conditionally (e.g., depending on HARQ NACK or RTT/ReTx timers)
· FFS: whether or how non-default SSSG to another non-default SSSG
·       FFS details of timer(s) for switching between SSSG(s)
· UE fallbacks to default SSSG (i.e., SSSG#0) after timer expiration.
· R16 timer for SSSG switching and the corresponding behavior is as baseline
·       FFS whether the timer(s) is configured per SSSG, or per BWP or other approaches.
·       FFS whether the skipping duration(s) is configured per SSSG, per BWP, or other approaches.
·       FFS PDCCH monitoring adaptation indicated by non-scheduling DCI
·       PDCCH based monitoring adaptation is limitedapplied to USS and type-3 CSS.
 
In this contribution, we further discuss the remaining issues for completion of the PDCCH monitoring adaptation.
2. [bookmark: _Hlk25060711][bookmark: _Ref498564494][bookmark: _Hlk521582650]Remaining issues for PDCCH monitoring adaptation
1. 
2. 
2.1. UE Behaviours and UE capability support
Although there might be other choice for Beh 1, such as maintain the ‘no change’, considering potential error propagation when missing DCI, it is preferable to avoid such design. The current working assumption for Beh 1 is preferred to be confirmed since no big issue is found.
	[bookmark: _Ref83901967]Proposal 1:Confirm the working assumption:
· Beh 1: PDCCH skipping is not activated



The motivation of introducing Beh 2B is to support 3 SSSGs for SSSG switching. The benefits of 3 SSSGs could be emulate an additional empty or dormant SSSG, gradual relaxation of the PDCCH monitoring or allowing more flexible adaptation in multiple domains not only in time-domain but also such as BD/CCE and etc. Although more complex design for switching between 3 SSSGs is expected, mostly it is related to timer-based behavior between 3 SSSGs. By simplified timer designs for SSSGs switching such as restrict UE fallbacks to default SSSG (i.e., SSSG#0) after timer expiration, and not supporting timer-based switching between non-SSSGs, it is expected the design can be easily extended from the 2 SSSGs switching design.
	Proposal 2: Confirm the working assumptions:
· At most 3 SSSGs is supported to be configured.
· Note: the configuration of Rel-17 SSSGs is per BWP.
· Beh 2B: stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2.


In RAN1#106-E, it is agreed the followings,
· Indication of Beh 1A when SSSG(s) are not configured is supported.
· Working assumption: Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
· FFS: Indication of Beh 1A when three SSSG(s) (if supported) are configured
For indication of Beh 1A for current SSSG when two SSSG(s) are configured, it is useful to allow switching between two different PDCCH monitoring granularity (e.g., sparse and dense in time-domain) and still allowing skipping functionality. Hence it is proposed to confirm WA.
	Proposal 3: Confirm the working assumption:
· Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported


For indication of Beh 1A when three SSSG(s) (if supported) are configured, considering the how much additional benefit for Beh1A with 2 SSSGs configured might be uncertain. Also, considering only 2 bit is supported for PDCCH adaptation, but we might have 5 UE behaviors, therefore additional specification efforts are needed to solve this. It is expected to postpone this or not support in Rel-17.
	Proposal 4: Indication of Beh 1A when three SSSG(s) (if supported) are configured is not supported.


To summarize the supported indication, it is expected UE can be configured by RRC signaling to support one of the following PDCCH monitoring adaptation mode,
· Mode 1: Indication of Beh 1/1A when SSSG(s) are not configured.
· Mode 2: Indication of Beh 2/2A when two SSSG(s) are configured.
· Mode 3: Indication of Beh 2/2A/2B when three SSSG(s) are configured.
· Mode 4: Indication of Beh 1/1A/2/2A when two SSSG(s) are configured.

In additional, the bits for indicating UE behaviors in DCI and codepoint mapping is proposed in the following proposals,
	Proposal 5: UE can be configured by RRC signaling to support one of the following PDCCH monitoring adaptation mode and agree the following table of the PDCCH monitoring adaptation mode, UE Behaviors, bits for indicating UE behaviors in DCI and codepoint mapping for each mode.

	PDCCH monitoring adaptation mode
	Indicated UE Behaviors 
	Bits for indicating UE behaviors in DCI
	Codepoint mapping

	
	
	
	

	Mode 1
Note: PDCCH skipping 
	1, 1A
	1-bit
	0: Beh 1
1: Beh 1A

	Mode 2
Note: 2 SSSGs switching
	2, 2A
	1-bit
	0: Beh 2
1: Beh 2A

	Mode 3
Note: 3 SSSGs switching
	2,2A,2B
	2-bit

	00: Beh 2
01: Beh 2A
10: Beh 2B
11: reserved

	Mode 4
Note: 2 SSSGs switching with PDCCH skipping
	Alt 1: 1, 1A, 2, 2A;

	2-bit
	Alt 1
00: Beh 1
01: Beh 1A
10: Beh 2
11: Beh 2A

	
	Alt 2: 1A, 2, 2A;
	
	Alt 2
00: Beh 1A
01: Beh 2
10: Beh 2A
11: reserved








2.2. Monitoring Type 0/1/1A/2 CSS
[bookmark: _Hlk83821019]The main use case as argued in the discussion from previous meeting is that when the UE has not been provided a Type3-PDCCH CSS set or a USS set and the UE has received a C-RNTI and has been provided a, e.g., Type1-PDCCH CSS set, the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI in the Type1-PDCCH CSS set. 
If we do not allow skipping Type1-PDCCH CSS set, then in such case, the power saving benefit cannot been provided.
However, it seems further clarification is needed on the use case why the network does not provide a Type3-PDCCH CSS set or a USS set. If it is provided, then UE does not need to monitoring the Type 0/1/1A/2 CSS so frequently.
	Proposal 6: Type0/0A/1/2-PDCCH CSS monitoring is not impacted by Rel-17 PDCCH monitoring adaptation


2.3. Timer triggered for SSSGs switching
It is agreed in RAN1#106-E that,
·       FFS details of timer(s) for switching between SSSG(s)
· UE fallbacks to default SSSG (i.e., SSSG#0) after timer expiration.
· R16 timer for SSSG switching and the corresponding behavior is as baseline
Whether the timer is configured per SSSG, per BWP, or other approaches.
In Rel-16, searchSpaceSwitchingTimer is configured on a cell basis. In Rel-17, considering 3 SSSGs cases, at least two timers are needed, timer from SSSG#2 to SSSG#0 and timer for SSSG#1 to SSSG#0 respectively. For example, if PDCCH monitoring for SSSG#2 is very dense and SSSG#1 is very sparse, configuring a small value of timer for SSSG#2 to SSSG#0 and a large value for SSSG#1 to SSSG#0 is more appropriate from power saving perspective.
Hence, we expect separate timer value can be configured for different SSSG. 

Possible values for timers
Rel-16 searchSpaceSwitchingTimer-r16 only supports 1-80 slots for 15,30,60kHz, need to be extended to 120kHz. Whether and how to support 240kHz and 480kHz can be discussed more generally in other agendas.
For 120kHz, it is natural the supported number of slots can be twice as 60kHz.

DCI dynamically indicates a timer duration from multiple RRC configured values
In Rel-16 for unlicensed band, DCI format 2_0 can indicate a COT duration and after a last symbol of a remaining COT duration for the serving cell that is indicated by DCI format 2_0, the UE switches back from group # 1 to group # 0. 
Allowing similar time duration indicated by scheduling DCI is reasonable. The UE can be indicated to switch to an ‘empty’ SSSG by a scheduling DCI, and also indicate a time duration. During the duration, UE may not monitor PDCCH anymore. And after the last symbol of a remaining duration, the UE automatically switches back to the default SSSG and continues monitoring PDCCH.
[image: ]
Figure 1. extending Rel-16 mechanism: scheduling DCI dynamically indicates or RRC configures a duration for the switched SSSG, UE switch back to previous/default SSSG after duration end 
	Proposal 7
· Scheduling DCIs indicating PDCCH schedules data can be configured to dynamically indicate a timer duration among N RRC configured values for the switched SSSG, UE switches back to default SSSG after timer expired. 
· Alt 1: Z bits is configured for scheduling DCIs for indicating timer duration
· Alt 2: the bits for indicating PDCCH monitoring adaptation also indicating timer duration. Details FFS 
· FFS: N



Timer for non-default SSSG to non-default SSSG switching
<FFS>
Timer for default SSSG to non-default SSSG switching
<FFS>
	Proposal 8
· 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 
· For 15 kHz SCS, {1…20} 
· For 30 kHz SCS, {1...40} 
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}
· Note: For 15 kHz, 30kHz, 60kHz SCS, the value range is as the same as Rel-16 searchSpaceSwitchingTimer-r16
· Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.



2.4. PDCCH skipping duration
Possible values for skipping durations
Skipping current DRX is useful for PDCCH monitoring adaption, which has shown power saving gain during the study phase. Thus, in addition to specific number of skipped slots, an entry for skipping current DRX is proposed.
DCI dynamically indicates a value of the skipping duration from multiple RRC configured values
Considering multiple traffics can be scheduled by scheduling DCI, a dynamic indication of the skipping duration would be helpful to adapt to different traffic characteristics.
	Proposal 9
· For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data
· FFS: M = 2 or 3
· Candidate skipping values: 
· For 15 kHz SCS, {1...20}
· For 30 kHz SCS, {1…40}
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}
· skipping current DRX
· Alt 1: W bits is configured for scheduling DCIs for indicating skipping duration
· Alt 2: the bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS, e.g., Beh 1A-1 for skipping duration 1 and Beh 1A-2 for skipping duration 2.




2.5. Interaction with HARQ
In RAN1#104-E, it was agreed to study the followings,
Agreements:
· Further study whether and how to minimize the impact to data scheduling for new transmissions and retransmissions.
· FFS details
· Further study the application delay for PDCCH adaptation indication
Without loss of generality, network has to send out switching/skipping indication after correctly delivering/ receiving data to UE (Figure 3 baseline). With that, UE needs to monitor the PDCCH for a potential  retransmission that may be scheduled. Such data acknowledgement operation may result in a higher power consumption. In this procedure, UE needs to stay in SSSG#0 with dense monitoring before ACK is delivered to network. And in order to also avoid sending another DCI for the purpose of purely indicating PDCCH skipping/SSSG switching after data is delivered successfully, some enhancement is also needed.
[image: ]
Figure 2. UE needs to stay in SSSG#0 with dense monitoring before ACK is delivered to network.
Alt 1-1(PHY solution):
After initial transmission, if the network is indicating UE to switch from SSSG 0 to SSSG 1, 
· UE switches to SSSG 1 after decoding the PDCCH
· UE automatically switches back to SSSG 0 after UE Tx NACK. (NACK in Figure 4)
· UE automatically switches to the indicated SSSG (SSSG 1) when UE Tx ACK (ACK in Figure 4)
A possible enhancement of the state transition is as follows (Figure 4). The added transition path is marked in red. Comparing Alt 1-1 to the baseline in Figure 3, we can see more PDCCH monitoring can be saved.


Note: 
(1) ACK means UE Tx an ACK which corresponds to the PDCCH indicates SSSSG switching from 0 to 1
(2) NACK means UE Tx NACK which corresponds to the PDCCH indicates SSSSG switching from 0 to 1

Figure 3. state transition diagram with NACK-based fallback (PHY solution, Alt 1-1)

Alt 1-2(PHY solution):
Since during the drx-HARQ-RTT-TimerDL(UL), the UE is not required to receive retransmission scheduling. Therefore, a minor modification to Alt 1-1 can be UE switches back to SSSG 0 until drx-RetransmissionTimer starts. A k slot delayed switching from SSSG 0 to SSSG 1 would be helpful. The procedure would be as follows:
After initial transmission, if the network is indicating UE to switching from SSSG 0 to SSSG 1, 
· UE switches to SSSG 1 after decoding the PDCCH
· UE automatically switches back to SSSG 0 k slot after UE Tx NACK,
· UE automatically switches to indicated SSSG (SSSG 1) when UE Tx ACK (ACK in Figure 4)

Alt 2(MAC solution):
Similar to Alt 1-2, if we allow interaction with MAC, a minor modification to Alt 1-2 can be UE switches back to SSSG 0 until drx-RetransmissionTimer starts. The procedure would be as follows,
After initial transmission, if the network is indicating UE to switching from SSSG 0 to SSSG 1, 
· UE switches to SSSG 1 after decoding the PDCCH
· UE automatically switches back to SSSG 0 after drx-RetransmissionTimer starts,
· UE automatically switches to the indicated SSSG (SSSG 1) when drx-RetransmissionTimer expires.



Figure 4. state transition diagram with NACK-based fallback (MAC solution, Alt 2)

	Proposal 10: the following additional mechanisms is supported for SSSG switching when interaction with HARQ in case UE receives the PDCCH in SSSG 0 indicating SSSG switching from 0 to 1,
· UE switches to SSSG#1 after decoding the PDCCH,
· UE switches to SSSG#0 (from SSSG1), if 
· Alt 1-1: UE Tx NACK,
· Alt 1-2: k slot after UE Tx NACK
· Alt 2: after drx-RetransmissionTimer starts
And after UE successfully complete retransmission, 
· UE switches to SSSG#1 (from SSSG0),
· Alt 1: UE Tx an ACK which corresponds to the PDCCH indicating SSSG switching from 0 to 1
· Alt 2: after drx-RetransmissionTimer expires




2.6. Application delay
Before the UE starts to skip PDCCH/ switch SSSG, UE may need time to decode DCI carried the signaling. There were several minimum application delay studied in Rel-16,
· For Rel-16 cross-slot scheduling, the time needed for PDCCH processing was studied when specify the application delay for K0min/K2min indication
· For Rel-16 NRU, a UE can be provided by searchSpaceSwitchingDelay-r16 a number of symbols  where a minimum value of   is provided in Table 10.4-1 in TS38.213 for UE processing capability 1 and UE processing capability 2 and SCS configuration . ZTE pointed out that the minimum value of application delay for PDCCH adaptation for μ=3 can be 25 symbols.
Also, during the discussion, several companies express their view that skipping command applies after PUSCH transmission if triggered by UL DCI or skipping commend applies after ACK transmission. The pros of this alternative is that it can recover from the retransmission, the cons is that UE need to continue monitor PDCCH after receiving DCI indication until ACK being transmitted, which means additional power is needed.
For PDCCH skipping, it can also be considered that application delay is “ZERO”.  PDCCH skipping would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI.  
During the previous discussion, it is recommended to consider the following options of the application time 
	[High] proposal 5a:
· Further consider the following application delay for PDCCH adaptation,
· [bookmark: _Hlk83895265]Option a: the application timelines provided in Table 10.4-1 in TS38.213 for search-space group switching for unlicensed band form is reused. 
· FFS:  for SCS configuration , FFS X = 25 or 39
· FFS: 
· Option b:  the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended.
· Option c: PDCCH skipping command applies after PUSCH transmission if triggered by UL DCI
· Option d: PDCCH skipping command applies after ACK/NACK transmission.
· Option e: after successfully decoding TB.
· [bookmark: _Hlk83894501]Option f:  Application delay should be “ZERO”  for PDCCH monitoring adaptation. PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI
· Others not precluded.
· FFS reference points for the application time
· FFS whether the same or different and howapplication delay(s) should be used for SSSG switching and PDCCH skipping functions
· FFS whether the same or different and how application delay for PDCCH monitoring adaptation indicated by DCI and timer expiration


Considering this, we propose to have different assumptions for the PDCCH monitoring adaptation, especially considering different situation for PDCCH skipping and SSSG switching.
	Proposal 11: 
· For PDCCH monitoring adaptation mode 1(i.e., Switching between Beh 1/1A), 
· PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI.
· For PDCCH monitoring adaptation mode 2, 3 and 4(i.e., Switching between Beh 1/1A/2/2A/2B), 
· the application timelines provided in Table 10.4-1 in TS38.213 is reused. 
· FFS:  for SCS configuration , FFS X = 25 or 39
· FFS: 



3. RRC parameters

Proposal 12: Update the RRC parameter list for 8.7.2 according to the table in section 3 in R1-2108988


	WI code
	Sub-feature group
	RAN1 specification
	Section
	RAN2 Parant IE
	RAN2 ASN.1 name
	Parameter name in the spec
	New or existing?
	Parameter name in the text
	Description
	Value range
	Default value aspect
	Per (UE, cell, TRP, …)
	UE-specific or Cell-specific
	Specification
	Comment

	8.7.2 DCI 

	
	PDCCH monitoring adaptation
	38.213
	 
	 
	 
	[searchSpaceGroupIdList-r17]
	new
	 
	Add in SearchSpace.
If configured, it provides a list of search space group IDs to which the search space set is associated.

maxSearchSpaceGroup-r17 is [3].
	Any combination of {0,…,maxSearchSpaceGroups-r17-1}
	 
	Per BWP
	UE-specific
	 
	This parameter is needed only if the following working assumption is confirmed.
· Working Assumption at most 3 SSSGs is supported to be configured.


	
	PDCCH monitoring adaptation
	38.213
	　
	　
	　
	PDCCHadaptationTriggeringMode
	new
	　
	-	Mode 1: Indication of Beh 1/1A when SSSG(s) are not configured.
-	Mode 2: Indication of Beh 2/2A when two SSSG(s) are configured.
-	Mode 3: Indication of Beh 2/2A/2B when three SSSG(s) are configured.
-	Mode 4: Indication of Beh 1/1A/2/2A when two SSSG(s) are configured.
	　1,2,3,4
	　
	Per BWP
	UE-specific
	
	The IE is added according to the following agreemtns/WA, further refinement needed
•       Indication of Beh 1A when SSSG(s) are not configured is supported.
•       Working assumption: Indication of  Beh 1A for current SSSG when two SSSG(s) are configured is supported
•       FFS: Indication of  Beh 1A when three SSSG(s) (if supported) are configured

	
	PDCCH monitoring adaptation
	38.213
	 
	 
	 
	[searchSpaceSwitchingTimer10List-r17]
	new
	 
	Timer to control the UE behavior to switch from search space group 1 back to search space group 0.

MaxsearchSpaceSwitchingTimer10List-r17 is N
· FFS: N 
	Any combination of {1,…,160}
	 
	Per Cell
	UE-specific
	 
	· For 15 kHz SCS, {1…20} 
· For 30 kHz SCS, {1...40} 
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}



	
	PDCCH monitoring adaptation
	38.213
	 
	 
	 
	[searchSpaceSwitchingTimer20List-r17]
	new
	 
	Timer to control the UE behavior to switch from search space group 2 back to search space group 0.

MaxsearchSpaceSwitchingTimer20List-r17 is N
· FFS: N
	Any combination of {1,…,160}
	 
	Per Cell
	UE-specific
	 
	· For 15 kHz SCS, {1…20} 
· For 30 kHz SCS, {1...40} 
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}


	
	PDCCH monitoring adaptation
	38.213
	 
	 
	 
	PDCCHSkippingDurationList-r17
	new
	 
	The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data

MaxskippingdurationList-r17 is M
FFS: M = 2 or 3
	Any combination of {1,…,160, skipDRX}
	 
	Per BWP
	UE-specific
	 
	· For 15 kHz SCS, {1…20} 
· For 30 kHz SCS, {1...40} 
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}








4. Conclusion
In this contribution, the following observation and proposals are presented,
Proposal 1:Confirm the working assumption:
· Beh 1: PDCCH skipping is not activated
Proposal 2: Confirm the working assumptions:
· At most 3 SSSGs is supported to be configured.
· Note: the configuration of Rel-17 SSSGs is per BWP.
· Beh 2B: stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2.
Proposal 3: Confirm the working assumption:
· Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
Proposal 4: Indication of Beh 1A when three SSSG(s) (if supported) are configured is not supported.
Proposal 5: UE can be configured by RRC signaling to support one of the following PDCCH monitoring adaptation mode and agree the following table of the PDCCH monitoring adaptation mode, UE Behaviors, bits for indicating UE behaviors in DCI and codepoint mapping for each mode.

	PDCCH monitoring adaptation mode
	Indicated UE Behaviors 
	Bits for indicating UE behaviors in DCI
	Codepoint mapping

	
	
	
	

	Mode 1
Note: PDCCH skipping 
	1, 1A
	1-bit
	0: Beh 1
1: Beh 1A

	Mode 2
Note: 2 SSSGs switching
	2, 2A
	1-bit
	0: Beh 2
1: Beh 2A

	Mode 3
Note: 3 SSSGs switching
	2,2A,2B
	2-bit

	00: Beh 2
01: Beh 2A
10: Beh 2B
11: reserved

	Mode 4
Note: 2 SSSGs switching with PDCCH skipping
	Alt 1: 1, 1A, 2, 2A;

	2-bit
	Alt 1
00: Beh 1
01: Beh 1A
10: Beh 2
11: Beh 2A

	
	Alt 2: 1A, 2, 2A;
	
	Alt 2
00: Beh 1A
01: Beh 2
10: Beh 2A
11: reserved



Proposal 6: Type0/0A/1/2-PDCCH CSS monitoring is not impacted by Rel-17 PDCCH monitoring adaptation
Proposal 7
· Scheduling DCIs indicating PDCCH schedules data can be configured to dynamically indicate a timer duration among N RRC configured values for the switched SSSG, UE switches back to default SSSG after timer expired. 
· Alt 1: Z bits is configured for scheduling DCIs for indicating timer duration
· Alt 2: the bits for indicating PDCCH monitoring adaptation also indicating timer duration. Details FFS 
· FFS: N
Proposal 8
· 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 
· For 15 kHz SCS, {1…20} 
· For 30 kHz SCS, {1...40} 
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}
· Note: For 15 kHz, 30kHz, 60kHz SCS, the value range is as the same as Rel-16 searchSpaceSwitchingTimer-r16
· Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.
Proposal 9
· For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data
· FFS: M = 2 or 3
· Candidate skipping values: 
· For 15 kHz SCS, {1...20}
· For 30 kHz SCS, {1…40}
· For 60kHz SCS, {1…80}
· For 120kHz SCS, {1…160}
· skipping current DRX
· Alt 1: W bits is configured for scheduling DCIs for indicating skipping duration
· Alt 2: the bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS, e.g., Beh 1A-1 for skipping duration 1 and Beh 1A-2 for skipping duration 2.
Proposal 10: the following additional mechanisms is supported for SSSG switching when interaction with HARQ in case UE receives the PDCCH in SSSG 0 indicating SSSG switching from 0 to 1,
· UE switches to SSSG#1 after decoding the PDCCH,
· UE switches to SSSG#0 (from SSSG1), if 
· Alt 1-1: UE Tx NACK,
· Alt 1-2: k slot after UE Tx NACK
· Alt 2: after drx-RetransmissionTimer starts
And after UE successfully complete retransmission, 
· UE switches to SSSG#1 (from SSSG0),
· Alt 1: UE Tx an ACK which corresponds to the PDCCH indicating SSSG switching from 0 to 1
· Alt 2: after drx-RetransmissionTimer expires
Proposal 11: 
· For PDCCH monitoring adaptation mode 1(i.e., Switching between Beh 1/1A), 
· PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI.
· For PDCCH monitoring adaptation mode 2, 3 and 4(i.e., Switching between Beh 1/1A/2/2A/2B), 
· the application timelines provided in Table 10.4-1 in TS38.213 is reused. 
· FFS:  for SCS configuration , FFS X = 25 or 39
· [bookmark: _GoBack]FFS: 

Proposal 12: Update the RRC parameter list for 8.7.2 according to the table in section 3 in R1-2108988
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