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Introduction
As the agreement of RAN1#107bis-e[1], the most of the remaining issues had been discussed and agreed in RAN1#107bis e-meeting. However, the issues, such as the switching timer behavior and the application delay, need to be further discussed in RAN1#108 e-meeting.
	Agreement
Remove the bracket from following agreement made in RAN1#106bis-E
Agreement (extracted from RAN1#106bis-E)
· For Case 3 (i.e., 3 SSSG switching) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘00’ is Beh 2
· ‘01’ is Beh 2A
· ‘10’ is Beh 2B
·  ‘11’ is reserved

Agreement
Confirm the following working assumption (extracted from RAN1#107-bis agreements)
Agreement
· For value X in Beh 1A, candidate skipping values are
· Up to [100ms] length is supported,
· The X is configured and indicated in the unit of slot.
· Working assumption for candidate values for X
· {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
· {1,2,3,…,40, 60, 80, 100, 120,160,200} 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
· FFS: Equal to or longer than the applicable minimum scheduling offset
· FFS: additional symbol level / PDCCH monitoring period level skipping duration

Agreement
· 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.

Working Assumption
· The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS

Agreement
PDCCH monitoring adaptation is only applied to the individual scheduling cell (including self-scheduling and cross-carrier scheduling)  

Conclusion
For Rel-17 PDCCH monitoring adaptation, the case where single DCI indicates monitoring adaptation for multiple cells is not supported.

Agreement
For PDCCH monitoring adaptation case 1, support at most M = 3 for PDCCH skipping with 2 bits indication.

Agreement
The configuration of PDCCH monitoring adaptation is common for DCI format x-1 and x-2, neither Alt 1 nor Alt 2 is agreed,
· Alt 1: Support RRC parameter configured for the PDCCH monitoring adaptation indication field presence/absence in DCI format x-2.
· Alt 2:  The configuration of PDCCH monitoring adaptation is common for DCI format x-1 and x-2, except skipping duration for DCI format x-2 (i.e., PDCCHSkippingDurationList-r17-x-2 for DCI format x-2). The PDCCH monitoring adaptation indication field for DCI format x-2 is dependent on PDCCHSkippingDurationList-r17-x-2 if configured.

Conclusion
No consensus to introduce non-scheduling DCI based PDCCH monitoring adaptation for Rel-17.



In this contribution, we first discuss the detailed procedure of the PDCCH monitoring adaptation indication for the PDCCH skipping and the SSSG switching timer behaviour in Section 2. The configuration and the values of the switching timer and the skipping duration are provided in Section 3. The application delays for PDCCH monitoring adaptation schemes are analyzed in Section 4.  The corresponding text proposals are also provided in this contribution.
The procedure of the PDCCH monitoring adaptation
It was agreed in RAN1#106bis-e that the UE behavior of receiving indication of PDCCH monitoring adaptation includes the PDCCH skipping or SSSG switching. The joint indication of the PDCCH skipping and switching between 2 SSSGs had been agreed in RAN1#107-e. In this section, we discuss the remaining issues in the procedures of the PDCCH skipping and the behavior of SSSG switching timer for the PDCCH monitoring adaptation.
[bookmark: _Ref86937297][bookmark: OLE_LINK15]The procedure of the PDCCH monitoring adaptation when the SSSG is not configured
When SSSG and SSSG switching are not configured, the PDCCH skipping is a straightforward UE behavior of skipping monitoring PDCCH for the indicated duration. When PDCCH skipping indication is included in the scheduling DCI formats 1_1, 1_2, 0_1, or 0_2, the UE behavior is not affected by PDSCH or PUSCH transmission and the associated HARQ operation the scheduling DCI. The detailed procedure is provided as following:
· [bookmark: OLE_LINK1][bookmark: OLE_LINK4]UE is configured with PDCCH monitoring adaptation indication in scheduling DCI. The number of adaptation indication for PDCCH skipping is up to 2 bits. Each code point of adaptation indication map to the skipping duration associated to the number of slots that UE skips PDCCH monitoring, e.g. 1, 2, 4, 8 slots.
· The PDCCH monitoring adaptation indication will always be included in the scheduling DCI. 
· UE will decode the DCI and retrieve the monitoring adaptation indication and determine the number of slots to skip PDCCH monitoring. It does not need to wait for any A/N feedback from UE.
· The PDCCH skipping is for UE to achieve power saving by skipping an interval of PDCCH monitoring without any application delay.
· gNB knows the interval in terms of number of slots that UE will skip monitoring PDCCH and will send any DCI at the next UE PDCCH monitoring occasion.   
· If UE miss-detects the DCI, UE will not skip any slot of the PDCCH monitoring. However, gNB would not send any DCI during the interval where gNB expects UE to skip PDCCH monitoring. There is no impact to the UE for not receiving the new indication of skipping interval with any DCI misdetection. 
· UE will continue the same interval of skipping PDCCH monitoring until UE receive a new DCI to indicate new interval of skipping PDCCH monitoring.  
The following text proposal is provided.
	--------------------------------- Start of Text Proposal 1 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on a serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved
When UE is indicated skipping PDCCH monitoring for a duration in a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2, UE would keep skipping the indicated interval until UE receives a new PDCCH skipping indication.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 1 for TS 38.213--------------------------------------------------



Proposal 1: PDCCH skipping indicated by scheduling DCI is not impacted by the PDSCH/PUSCH transmission and the associated HARQ processing when the bit value of PDCCH skipping duration indication changes.  
Proposal 2：If UE is indicated in skipping an interval of the PDCCH monitoring, UE would keep skipping the interval of PDCCH monitoring and monitor the PDCCH at the next PDCCH monitoring occasion after the skipping interval until UE receives a new PDCCH skipping indication.
Proposal 3: The TP 1 above is adopted.
The behaviors of SSSG switching timer
Unlike the SSSG switching timer in Rel-16 NR-U, the switching timer was introduced in SSSG switching by scheduling DCI  to avoid ambiguous in understanding between UE and gNB as the fall back mechanism  to switching back to the default SSSG (SSSG#0) after timer expired. Since the PDCCH skipping and SSSG switching are independent PDCCH monitoring adaptation behaviours for a given UE, there might be interaction between the value of switching timer and that of skipping duration when UE is configured with PDCCH skipping and 2 SSSGs of SSSG switching by the same DCI as in Case 4. When UE is indicated in skipping the PDCCH monitoring by scheduling DCI, the SSSG switching timer would also be reset as the value of searchSpaceSwitchTimer-r17, if UE is configured the searchSpaceSwitchTimer-r17. 
When the switching timer expires before the end of indicated PDCCH skipping interval, as shown in Figure 1, UE would switch to the default SSSG, i.e. SSSG#0, independence of any on-going skipping PDCCH monitoring. UE would resume PDCCH monitoring at the slot after the skipping interval based on the search space of the new SSSG.



[bookmark: _Ref95239749][bookmark: _Ref95239730]Figure 1. The relationship between switching timer and the skipping duration
According to the procedure of PDCCH skipping in Section 2.1, the UE would continue the same interval of skipping PDCCH monitoring until UE receive a new DCI to indicate a new interval of skipping PDCCH monitoring. If the timer expires at the same slot as the next PDCCH monitoring occasion after PDCCH skipping, UE would not monitor the PDCCH at the slot during the application delay of SSSG switching.  .


[bookmark: _Ref95240747]Figure 2. The switching timer is times of the skipping duration
The following text proposal is provided.
	--------------------------------- Start of Text Proposal 2 for TS 38.213------------------------------------
< Unchanged parts are omitted >
[bookmark: _Toc29894869][bookmark: _Toc29899168][bookmark: _Toc29899586][bookmark: _Toc29917315][bookmark: _Toc36498189][bookmark: _Toc45699217][bookmark: _Toc90376704]10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
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 
When 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 TBD,
-	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 TBD the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2.
When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0.  If UE is indicated with skipping PDCCH monitoring and scheduled to monitor PDCCH at the slot when the timer expires, UE would not monitor PDCCH during the SSSG switching.   

< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 2 for TS 38.213--------------------------------------------------




Furthermore, we have the following proposals for the SSSG switching timer:
Proposal 4: If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring adaptation 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 an indication of PDCCH monitoring adaptation from  DCI  received  in the slot.
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· When the timer expires in a slot:
· Alt 1: UE switches to the default SSSG (SSSG 0) regardless if it receives the indication of PDCCH skipping or not.
· otherwise, decrease the timer value by one after each slot.
Proposal 5: If the switching timer expiration and PDCCH monitoring occur at the same slot after the PDCCH skipping indicating, UE would not be expected to monitor the PDCCH at the slot SSSG switching to the default SSSG, i.e. SSSG#0, after the application delay.
Proposal 6: The TP 2 above is adopted.
The values of the SSSG switching timer and the PDCCH skipping duration
The values of the candidate SSSG switching timer and the skipping values for the different SCSs, including 15kHz, 30kHz, 60kHz and 120kHz, had been finalized and agreed in RAN1#107bis-e..  The working assumption was made in RAN1#107bis-e that the bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as those for 120KHz SCS.  
It was agreed in AI 8.2.2-52.6GHz session in RAN1#107bis-e that UE capability of single-slot PDCCH monitoring for 480 kHz and 960 kHz is not supported. UE capable of multi-slot monitoring mandatorily supports (X,Y) = (4,1) for 480 kHz and (X,Y) = (8,1) for 960 kHz, where X is the number of slots in each slot group and Y is the consecutive slots at the beginning of each slot group for monitoring. Since UE is mandatory to support multi-slot PDCCH monitoring and not required to support per slot PDCCH blind decoding for 480 kHz and 960 kHz, the value of the SSSG switching timer and PDCCH skipping duration less than X slots of each slot group is not useful in the  configuration. The granularity of the switching timer and skipping duration would be at least aligned with that of multi-slot PDCCH monitoring group, i.e. 4 and 8 for 480 kHz and 960 kHz, respectively. The values of the switching timer and the skipping duration for 480 kHz and 960 kHz can be scaled based on the values for 120 kHz SCS and be the integer multiples of 4 and 8. The bit length is of the candidate skipping values and SSSG switching initial timer values in slots assumed to be the same as that for 120KHz SCS. The candidate values as following can be the baseline values:
The candidate skipping values and SSSG switching initial timer values in slots, e.g., 
· The candidate skipping values can be configured as 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.
· The value of the SSSG switching timer in slots can be configured as, 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.

Proposal 7: Confirm the WA: The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS
Proposal 8: The candidate skipping values and SSSG switching initial timer values in slots, e.g., 
· The candidate skipping values can be configured as 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.
· The value of the SSSG switching timer in slots can be configured as, 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.
The application delay for PDCCH monitoring adaptation
The application delay of the PDCCH skipping and the SSSG switching had been discussed in RAN1#106bis-e to RAN1#107bis-e. Since the procedures of these two schemes are different, the application delay of these two types of behaviors would be considered separately. In this section, the application delays of the PDCCH skipping and the SSSG switching are discussed in subsection 4.1 and 4.2, respectively.
[bookmark: _Ref92297466]The application delay of PDCCH skipping

PDCCH skipping is to reduce the number of PDCCH monitoring based on the indication of skipping interval.  The PDCCH skipping monitoring does not have any association with PDSCH transmission and does not need to wait for any confirmation of A/N feedback from UE. The PDCCH skipping would not be affected by the outcome HARQ process of PDSCH/PUSCH transmission. When UE receives the PDCCH skipping indication in the scheduling DCI, UE would skip the indicated interval in the unit of slots in the subsequent PDCCH monitoring without any application delay since UE expects to complete the PDCCH decoding within the slot of receiving PDCCH and does not depend on the outcome of HARQ process of PDSCH/PUSCH. The application delay should be “ZERO” for PDCCH skipping. PDCCH monitoring skipping would be applied after UE receive the additional PDCCH monitoring adaptation indication signalling bit(s) in DCI if it have different interval than the current skipping interval. The reference point of the starting point for applying the PDCCH skipping is defined as that the PDCCH monitoring indication applies at the first slot after the last symbol of the received PDCCH with the adaptation indication.
The following text proposal is provided.
	--------------------------------- Start of Text Proposal 3 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on a serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved
When UE is indicated skipping PDCCH monitoring for a duration in a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2, the PDCCH skipping would be applied at the first slot after the received the PDCCH skipping indication.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 3 for TS 38.213-----------------------------------------------



Proposal 9: The application delay of PDCCH skipping does not depend on the outcome of HARQ process of PDSCH/PUSCH and is “ZERO”. The starting time of PDCCH skipping would be applied at the first slot after the received PDCCH with the adaptation indication.
Proposal 10: The TP 3 above is adopted.

[bookmark: _Ref92297475]The application delay for SSSG switching
For the SSSG switching, there are two triggering mechanisms including the scheduling DCI based indication and switching timer used for PDCCH monitoring adaptation indication. 
For timer triggered SSSG switching, when the timer expires, UE would start monitoring PDCCH for the serving cell according to search space sets with the default group index, and stop monitoring PDCCH according to search space sets with current group index. Since the switching timer is configured in the non-default SSSG to avoid ambiguous understanding between UE and gNB as the fallback mechanism to switch back to default SSSG (SSSG#0) after the timer expires, the legacy switching delay  would be reused. The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after a slot where the timer expires.
For monitoring adaptation indication based SSSG switching, which is different from the legacy Rel-16 SSSG switching, the adaptation indication in the UE-specific scheduling DCI is used for the SSSG switching triggering. Although the SSSG switching performs after the HARQ-ACK feedback, it can align the SSSG used for PDCCH monitoring between the UE and the gNB and avoid the miss-detection of DCI with adaptation indication. The additional delay for SSSG switching would be unavoidable and the complexity of UE implement would be increased. In order to reduce the complicate UE behavior, the SSSG switching would have no interaction with retransmission. The application delays should apply the legacy switching delay  as their application delay for the common design. The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication.
The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication or after a slot where the timer expires.
The following text proposal is provided.
	--------------------------------- Start of Text Proposal 4 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
A UE can be provided group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on a serving cell and, if the UE is not provided PDCCHSkippingDurationList, DCI format 0_1, or DCI format 1_1, or DCI format 0_2, 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' 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 '1' 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
If a UE receives the PDCCH monitoring adaptation indication for a serving cell in a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2,
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication. 
-	if the UE detects a DCI format 0_1, DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
If the field has 2 bits 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 is reserved
If a UE receives the PDCCH monitoring adaptation indication for a serving cell in a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2,
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 00, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication.
-	if the UE detects a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 01, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
-	if the UE detects a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 10, the UE starts monitoring PDCCH according to search space sets with group index 2, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
< Unchanged parts are omitted >
When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after a slot where the timer expires. 
----------------------------------- End of Text Proposal 4 for TS 38.213-----------------------------------




Proposal 11: The application delay of SSSG switching indicated by scheduling DCI and timer expiration would be the same as that of the legacy SSSG switching by DCI format 2_0 with switching delay . The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication or after a slot where the timer expires.
Proposal 12: The TP 4 above is adopted.
Conclusion
The proposals are summarized as follows:
Proposal 1: PDCCH skipping indicated by scheduling DCI is not impacted by the PDSCH/PUSCH transmission and the associated HARQ processing when the bit value of PDCCH skipping duration indication changes.  
Proposal 2：If UE is indicated in skipping an interval of the PDCCH monitoring, UE would keep skipping the interval of PDCCH monitoring and monitor the PDCCH at the next PDCCH monitoring occasion after the skipping interval until UE receives a new PDCCH skipping indication.
Proposal 3: The TP 1 below is adopted.
	--------------------------------- Start of Text Proposal 1 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on a serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved
When UE is indicated skipping PDCCH monitoring for a duration in a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2, UE would keep skipping the indicated interval until UE receives a new PDCCH skipping indication.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 1 for TS 38.213--------------------------------------------------



Proposal 4: If a UE is provided with a timer value by searchSpaceSwitchTimer-r17 for PDCCH monitoring adaptation 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 an indication of PDCCH monitoring adaptation from  DCI  received  in the slot.
· Alt 2a: for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2
· When the timer expires in a slot:
· Alt 1: UE switches to the default SSSG (SSSG 0) regardless if it receives the indication of PDCCH skipping or not.
· otherwise, decrease the timer value by one after each slot.
Proposal 5: If the switching timer expiration and PDCCH monitoring occur at the same slot after the PDCCH skipping indicating, UE would not be expected to monitor the PDCCH at the slot SSSG switching to the default SSSG, i.e. SSSG#0, after the application delay.
Proposal 6: The TP 2 below is adopted.
	--------------------------------- Start of Text Proposal 2 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
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 
When 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 TBD,
-	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 TBD the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2.
When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0.  If UE is indicated with skipping PDCCH monitoring and scheduled to monitor PDCCH at the slot when the timer expires, UE would not monitor PDCCH during the SSSG switching.   

< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 2 for TS 38.213--------------------------------------------------




Proposal 7: Confirm the WA: The bit length of the candidate skipping values and SSSG switching initial timer values in slots for 480kHz and 960kHz SCS are assumed to be the same as that for 120KHz SCS
Proposal 8: The candidate skipping values and SSSG switching initial timer values in slots, e.g., 
· The candidate skipping values can be configured as 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.
· The value of the SSSG switching timer in slots can be configured as, 
· {[4,8,12,16,…,640,1280,1600,2560,3200]} for 480kHz SCS,  
· {[8,16,24,32,…, 1280,1600,2560,3200,6400]} for 960kHz SCS.
Proposal 9: The application delay of PDCCH skipping does not depend on the outcome of HARQ process of PDSCH/PUSCH and is “ZERO”. The starting time of PDCCH skipping would be applied at the first slot after the received PDCCH with the adaptation indication.
Proposal 10: The TP 3 below is adopted.
	--------------------------------- Start of Text Proposal 3 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' value for the bit indicates no skipping in PDCCH monitoring
-	a '1' value for the bit indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
If the field has 2 bits and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on a serving cell
-	a '00' value for the bits indicates no skipping in PDCCH monitoring 
-	a '01' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved
When UE is indicated skipping PDCCH monitoring for a duration in a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2, the PDCCH skipping would be applied at the first slot after the received the PDCCH skipping indication.
.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 3 for TS 38.213-----------------------------------------------



Proposal 11: The application delay of SSSG switching indicated by scheduling DCI and timer expiration would be the same as that of the legacy SSSG switching by DCI format 2_0 with switching delay  . The SSSG switching is performed for the serving cell at the beginning of the first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication or after a slot where the timer expires.
Proposal 12: The TP 4 below is adopted.
	--------------------------------- Start of Text Proposal 4 for TS 38.213------------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
A UE can be provided group indexes for a Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList-r17 for PDCCH monitoring on a serving cell and, if the UE is not provided PDCCHSkippingDurationList, DCI format 0_1, or DCI format 1_1, or DCI format 0_2, 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. 
If the field has 1 bit and for PDCCH monitoring according to Type3-PDCCH CSS sets or USS sets on the serving cell
-	a '0' 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 '1' 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
If a UE receives the PDCCH monitoring adaptation indication for a serving cell in a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2,
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 0, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with group index 1, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication. 
-	if the UE detects a DCI format 0_1, DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 1, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
If the field has 2 bits 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 is reserved
If a UE receives the PDCCH monitoring adaptation indication for a serving cell in a DCI format 0_1,  DCI format 1_1,  DCI format 0_2, and/or DCI format 1_2,
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 00, the UE starts monitoring PDCCH according to search space sets with group index 0, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication.
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 01, the UE starts monitoring PDCCH according to search space sets with group index 1, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
-	if the UE detects a DCI format 0_1, DCI format 1_1, DCI format 0_2, and/or DCI format 1_2 with a value of the PDCCH monitoring adaptation field in the DCI format is 10, the UE starts monitoring PDCCH according to search space sets with group index 2, and stops monitoring PDCCH according to search space sets with other group indexes, for the serving cell at a first slot that is at least  symbols after the last symbol of the PDCCH with the adaptation indication, and the UE sets the timer value to the value provided by searchSpaceSwitchTimer-r17, if searchSpaceSwitchTimer-r17  is provided.
< Unchanged parts are omitted >
When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0, for the serving cell at a first slot that is at least  symbols after a slot where the timer expires. 

----------------------------------- End of Text Proposal 4 for TS 38.213-----------------------------------




References
[1] [bookmark: _Ref71288938][bookmark: _Ref534977761][bookmark: _Ref509915661][bookmark: _Ref506196618][bookmark: _Ref503528421][bookmark: _Ref503294753][bookmark: _Ref492653725][bookmark: _Ref498702536]Chairman’s Notes, RAN1#107bis-e, Agreements for UE Power Saving Enhancements.
oleObject1.bin
PDCCH


PDSCH


PDCCH


PDSCH


…… 


PDCCH


PDSCH


…… 


PDCCH with adaptation indication


PDCCH


PDCCH


Switching timer


SSSG 1


PDCCH



image2.emf
P

D

C

C

H

P

D

S

C

H

P

D

C

C

H

P

D

S

C

H

…

…

 

P

D

C

C

H

P

D

S

C

H

…

…

 

PDCCH with 

adaptation 

indication

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

…

…

 

PDCCH monitoring

In Type3 CSS /USS

PDCCH Skipping

In Type3 CSS /USS

PDCCH 

without 

adaptation 

indication

Switching timer

SSSG 1

P

D

C

C

H

P

D

C

C

H

…

…

 

P

D

C

C

H

…

…

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

…

…

SSSG 0

Application 

delay

SSSG 

switching

P

D

C

C

H


oleObject2.bin
PDCCH


PDSCH


PDCCH


PDSCH


…… 


PDCCH


PDSCH


…… 


PDCCH with adaptation indication


PDCCH


PDCCH


PDCCH


PDCCH



image1.emf
P

D

C

C

H

P

D

S

C

H

P

D

C

C

H

P

D

S

C

H

…

…

 

P

D

C

C

H

P

D

S

C

H

…

…

 

PDCCH with 

adaptation 

indication

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

…

…

 

PDCCH monitoring

In Type3 CSS /USS

PDCCH Skipping

In Type3 CSS /USS

PDCCH 

without 

adaptation 

indication

PDCCH 

without 

adaptation 

indication

Switching timer

SSSG 1

P

D

C

C

H

P

D

C

C

H

…

…

 

P

D

C

C

H

…

…

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

P

D

C

C

H

…

…

SSSG 0

Application 

delay

SSSG 

switching

(a) The switching timer is non-aligned with the skipping duration
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(b) The switching timer is shorter than the skipping duration


