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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: OLE_LINK13]In this contribution, the remaining issues on DCI-based PDCCH monitoring adaptation are further analyzed and discussed. 
[bookmark: OLE_LINK76][bookmark: OLE_LINK77][bookmark: _Ref129681832]Remaining issue on PDCCH monitoring adaptation indication field
For Case 2 (i.e., 2 SSSG switching) and Case 3 (i.e., 3 SSSG switching), based on the description in TS 38.212 as following [1], PDCCH monitoring adaptation indication field in DCI format 0_1/1_1/0_2/1_2 has 1 or 2 bits. However, there is still FFS on how to determine the bit size is 1 bit or 2 bits.
	-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
…
-	1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
      …



During RAN1#107-e CR email discussion and RAN1#107bis-e meeting, there are some discussions on how to determine 1 bit or 2 bit for Case 2 and Case 3, however, no common understanding is achieved for these cases. Some companies thought the number of bits should be determined by whether SSSG 2 is configured, that is to say, PDCCH monitoring adaptation indication field is 1 bit if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2; 2 bits if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2. The reason provided by these companies is that gNB can configure empty SSSG, for example, gNB configures zero SS set with group index 0 or 1. 
	Possible Agreement
For DCI format 0_1, DCI format 0_2, DCI format 1_1 and DCI format 1_2,     
· 1 or 2 bits, if PDCCHSkippingDurationList is not configured and if searchSpaceGroupIdList-r17 is configured
Option 1: 
-     1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupList-r17 with search space set(s) with group index 2.
Option 2: 
-     1 bit if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 2;
Option 3: 
-     1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-     2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
Option 4: 
-	1 bit if the UE is configured numOfSSSG = 2
-	2 bits if the UE is configured numOfSSSG = 3
-  Note: numOfSSSG is per BWP configured



It should be noticed that in the whole discussion of PDCCH monitoring adaptation there is no common understanding to support empty SSSG, even for Rel-16 SSSG switching mechanism. As we analysed in previous meeting, PDCCH skipping functionality is already supported, to avoid duplicated functionalities, there is no need to introduce empty SSSG. Especially, it is CR phase currently. Introduction of the non-essential functionality should be avoided.
Proposal 1: Do not introduce empty SSSG during CR phase, which is a duplicate functionality of PDCCH skipping. 
The parameter searchSpaceGroupIdList-r17 is configured per search space set. As empty SSSG is not supported, according to the following agreements, it is easy to observe that the number of bits is determined by the total number of configured SSSG indexes for all the SS sets on an active BWP.  
	Agreement: (RAN1#106-e)
·       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)
…
Agreement: (RAN1#106bis-e)
The bit mapping of DCI indication PDCCH monitoring adaptation is as follows,
…
· [bookmark: OLE_LINK36]For Case 2  (i.e., 2 SSSG switching) , the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors
· ‘0’ is Beh 2 and ‘1’ is Beh 2A
· 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]
…


Hence, we have the following text proposal to clarify how to determine 1 bit or 2 bit for Case 2 and Case 3.
[bookmark: OLE_LINK40][bookmark: OLE_LINK47]Proposal 2: Adopt the Text Proposal 1 to clarify how to determine 1 bit or 2 bit for Case 2 and Case 3.
	--------------------------------- Start of Text Proposal 1 for TS 38.212----------------------------------
< Unchanged parts are omitted >
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.1.3	Format 0_2
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.2.2	Format 1_1
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.2.3	Format 1_2
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 1 for TS 38.212--------------------------------



Impact on PDCCH monitoring scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI for Type 0/1/1A/2 CSS
It was agreed that PDCCH based monitoring adaptation is applied to USS and type-3 CSS. It is still open regarding whether PDCCH skipping impacts on PDCCH monitoring scrambled by C-RNTI/MCS-C-RNTI/CS-RNTI for Type 0/1/1A/2 CSS. It should be noticed the discussion here continues to resolve FFS in agreements, which does not revert any agreement.
	Agreement
Select either package 1 or package 2
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.
Agreement 
Package 1 in above agreement is selected.



For PDCCH skipping mechanism, if the UE still monitors PDCCH scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI for Type 0/1/1A/2 CSS in skipping duration, the power saving gain of PDCCH skipping would be reduced. Some companies raised that C-RNTI/MCS-C-RNTI/CS-RNTI for Type 0/1/1A/2 CSS is monitored in the slot where SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI is monitored, and SI-RNTI/RA-RNTI/MsgB-RNTI/P-RNTI is not always monitored by a UE. Therefore, they think the power consumption impact due to monitoring of C-RNTI/MCS-C-RNTI/CS-RNTI for Type 0/1/1A/2 CSS would be negligible.
	If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI.



However, it should be noticed that, according to following description in TS 38.331, UE could monitor P-RNTI in any paging occasion. However, the gNB does not know the exact PO that a connected UE would monitor. So, gNB can only assume the P-RNTI is possible to be monitored on any PO and gNB may transmit a PDCCH scrambled by C-RNTI on any PO. To avoid miss-detect DCI format 1_0 or 0_0 with CRC scrambled by a C-RNTI, UE needs monitoring PDCCH scrambled by C-RNTI on each PO even though the UE does not monitor PDCCH scrambled by P-RNTI on all of the POs. Therefore, the PDCCH monitoring of C-RNTI/MCS-C-RNTI/CS-RNTI for Type 0/1/1A/2 CSS has non-negligible power saving gain impact.
	UEs in RRC_IDLE or in RRC_INACTIVE shall monitor for SI change indication in its own paging occasion every DRX cycle. UEs in RRC_CONNECTED shall monitor for SI change indication in any paging occasion at least once per modification period if the UE is provided with common search space, including pagingSearchSpace, searchSpaceSIB1 and searchSpaceOtherSystemInformation, on the active BWP to monitor paging, as specified in TS 38.213 [13], clause 13.


To guarantee the power saving gain as expected, it is proposed not to monitor PDCCH scrambled by C-RNTI, MCS-C-RNTI or CS-RNTI in Type 0/1/1A/2 CSS during the skipped duration. The following text proposal is provided.
Proposal 3: Do not monitor DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, MCS-C-RNTI, or the CS-RNTI in Type0/0A/1 or 2 PDCCH CSS during the PDCCH skipping duration.
	------------------------------------------ Start of Text Proposal 2 for TS 38.213-------------------------
< Unchanged parts are omitted >
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI, when the UE is not provided PDCCHSkippingDurationList, or  when the UE is provided PDCCHSkippingDurationList and has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot.
< 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 the UE is indicated skipping PDCCH monitoring for a duration on a serving cell, the UE skips monitoring of PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, in the duration on the serving cell.
< Unchanged parts are 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. 
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 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 value in the set of durations
-	a '11' value is reserved
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
When the UE is indicated skipping PDCCH monitoring for a duration on a serving cell, the UE skips monitoring of PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, in the duration on the serving cell.
< Unchanged parts are omitted >
----------------------------------------- End of Text Proposal 2 for TS 38.213--------------------------



Timer for SSSG switching 
Restart and decrement of the timer
The condition of restarting the timer used for SSSG switching is still FFS. It shall be down-selected among the following candidate schemes based on the agreement in RAN1#107-e meeting.
	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



In RAN1#107bis-e meeting, there are some discussions on this issue and no agreement were achieved. The main reason seems companies have different understanding for the purpose of the SSSG timer. In the view of some companies, the purpose of the timer is to resolve SSSG miss-matching between gNB and UE due to DCI miss-detection. By Alt 2a, as an example assuming the UE is monitoring PDCCH according to search space sets with group index 1, if a UE detects a DCI format in Type3-PDCCH CSS or USS with group index 1, it means that the SSSG group index that is assumed by the UE for PDCCH monitoring is consistent with gNB. Therefore, in this case, it is reasonable to restart the timer. 
For Alt 2b, it would be possible that a type3-CSS or a USS set is not configured with any group index. Therefore, the timer should not restart when a DCI format is detected for the Type3-CSS or the USS. 
For Alt 2c, a DCI format with CRC scrambled by C-RNTI/CS-RNTI/MCS-RNTI could be detected in a search space set which is not configured with any group index. Therefore, the timer should not restart in this case. 
However, from some other companies’ view, the timer is used for power saving. Resetting the timer should be dependent on the scheduling of traffic. When a scheduling DCI with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI is detected, UE should restart the timer. Hence, they support Alt 2c.
To achieve the progress, we propose a compromised solution, i.e., the UE resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI in a PDCCH reception in the slot for the Type3-PDCCH CSS set or the USS set with group index of either 1 or 2. Otherwise, the UE decrease the timer by one after each slot.
Proposal 4: Endorse the Text Proposal 3 for TS 38.213 regarding how to restart and decrease the timer.
	----------------------------------- 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 >
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 TBD
-	resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI in a PDCCH reception in the slot for the Type3-PDCCH CSS set(s) or the USS set(s) with group index of either 1 or 2.
-    Otherwise, decrements the timer value by one after each slot.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 3 for TS 38.213--------------------------------



UE behavior upon the expiration of the timer
In RAN1#107-e and RAN1#107bis-e meeting, there are some discussions on the UE behavior when the timer expires but no common understanding is achieved. For this issue, different cases should be discussed respectively.
The latest discussion in RAN1#107bis is summarized in the feature lead summary, which is captured as following:
	When the timer expires in a slot:
· Alt 1a: the UE monitors PDCCH on the serving cell according to search space sets with group index 0
Support: CATT, vivo, CMCC, , Ericsson

· Alt 1b: 
· 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.
Support: Huawei, Samsung, Lenovo, MTK, Xiaomi, Panasonic, Intel(‘until’ modified as ‘after’), LGE, Qualcomm



For Case 2 and Case 3, according to the agreements in previous meeting, when the timer expires, the UE fallbacks to monitor PDCCH according to SS set with group index 0 after an application delay, which can be shown in Figure 1.
 [image: ]
Figure 1 Timer based SSSG switching for Case 2 and Case 3
For Case 4, PDCCHSkippingDurationList and searchSpaceSwitchTimer-r17 are configured respectively. The value of PDCCH skipping duration and the value of the SSSG timer are independent. Skipping PDCCH and running the timer should be independent without any interaction. That is to say, decreasing the SSSG timer should not be impacted by PDCCH skipping and skipping PDCCH monitoring should not be impacted by the expiration of SSSG timer. Whenever the timer expires, the UE starts monitoring PDCCH after the indicated PDCCH skipping duration.
Figure 2 shows an example that indicated PDCCH skipping duration is completed before the slot after the application delay after the expiration of the SSSG timer, i.e., the PDCCH skipping duration is completed before slot i+n. As an example, assuming the current SSSG that UE is assumed for PDCCH monitoring is SSSG 1, according to the proposal in section 4.1, UE restarts the timer in slot i+1 when a DCI is detected for a SS set with group index 1 in slot i, which also indicates a PDCCH skipping in the skipping duration. UE skips PDCCH monitoring after the application delay for PDCCH skipping and resumes PDCCH monitoring according to SSSG1 in slot i+m. During the PDCCH skipping duration, the timer is also running. The timer expires in slot i+ m+1, and the UE shall start PDCCH monitoring according to search space sets configured in SSSG0 after the application delay for SSSG switching.
Figure 3 show another example that PDCCH skipping duration is completed after the slot after the application delay after the expiration of the SSSG timer, i.e., the PDCCH skipping duration is completed at or after slot i+n . The timer expires in slot i+m and the UE shall start PDCCH monitoring according to search space sets configured in SSSG0 in slot i+n. However, in this case, the slot i+n is still covered by the indicated PDCCH skipping duration, and therefore UE does not monitor PDCCH in slot i+n. After the PDCCH skipping duration, i.e., after slot i+p, UE resumes PDCCH monitoring according to search space sets of the current SSSG, i.e. SSSG0.
The suggested TP was slightly updated considering there is still no agreement regarding whether or not the application delay of timer triggered SSSG switching is zero. Therefore, the TP was slightly updated to be compatible if any application delay is agreed for timer triggered SSSG switching.
 [image: ]
Figure 2 An example of timer based SSSG switching for Case 4
 [image: ]
Figure 3 Another example of timer based SSSG switching for Case 4
Based on the discussion, we have the following text proposal
Proposal 5: Adopt the text proposal 4 to capture that PDCCH skipping is not impacted by the expiration of SSSG timer, i.e. Alt.1b.
· The part in square brackets highlighted in purple may or may not be needed depending on the outcome of application delay discussion.
	--------------------------------- 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 >
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 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
When the timer expires in slot n,
[bookmark: OLE_LINK28]-	If the UE has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1[+ an application delay of timer based SSSG switching], the UE starts to monitors PDCCH on the serving cell according to search space sets with group index 0 in slot n+1[+ an application delay of timer based SSSG switching];
-	If the UE has been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n[+ an application delay of timer based SSSG switching], the UE starts to monitor PDCCH after the completion of the PDCCH skipping for the duration on the serving cell according to search space sets with group index 0.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 4 for TS 38.213--------------------------------



Application delay and handling of HARQ retransmission
In RAN1#107bis-meeting, application delay and handling of HARQ retransmission for PDCCH monitoring adaptation was discussed and unfortunately no agreement was achieved leaving only the discussed proposal in the session note. Further discussion shall be made in this section based on the medium outcome of the discussion in RAN1#107bis captured in the session note and feature lead summary.
Application delay
Different application delay can be defined for SSSG switching and PDCCH skipping as shown in Figure 4, which are further discussed respectively in following discussions.
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Figure 4 Different application delay for SSSG switching and PDCCH skipping

SSSG switching triggered by DCI
In RAN1#107bis-e meeting, the discussed proposal for SSSG switching were provided as following.
	-            Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  select one of the following schemes
o    Alt 1a: the UE applies SSSG switching on the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH
o    FFS application delay when cross-slot scheduling adaptation are jointly configured
o     Alt 1b: the UE applies SSSG switching on the serving cell at a first slot that is after the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended, e.g., the indication is applied in the next Zµ slot, where Definition of Zµ is described in Table 5.3.1-1 in TS38.214
o     Alt 1c: the UE applies SSSG switching on the serving cell [TBD: Application delay] after the last OFDM symbol of HARQ-ACK transmission/PUSCH transmission
-            Upon SSSG timer exipry, UE performs Beh 2 at a first slot that is at least Pswitch symbols after a slot where the timer expires
-            FFS value of Pswitch, e.g., Table 10.4-1 in TS38.213 for search-space group switchin



DCI miss-detection is one of the issues for SSSG switching. Taking 2 SSSG as an example, both of the SSSGs have their own PDCCH monitoring occasions. The UE may miss-detect the DCI indicating search space set group switching, which would lead to the miss-match between the behavior of gNB and the UE. When the gNB indicates to switch to the other search space set group from one search space set group, if the DCI is miss-detected, gNB will switch to the other search space set while the UE still keeps PDCCH monitoring in the current search space set group. Because the monitoring occasion for search space set group can be different, if the behavior of gNB and UE is miss-matched, the UE cannot detect DCI for several PDCCH periodicities until the configured timer expires, which will impact the performance of latency/UPT. Although timer based triggering to SSSG#0 can fallback to SSSG#0 to align gNB and UE finally. However, it is not expected this timer triggering happens frequently to impact UE's performance. Therefore, more robust solution of SSSG switching should be investigated. 
[bookmark: OLE_LINK51]Therefore, Alt 1c is preferred to confirm the switching of SSSG, i.e. the application of SSSG switching should be based on the HARQ-ACK feedback (ACK or NACK) or PUSCH transmission. Some companies raised comments that SSSG switching should be applied only after ACK transmission considering the possible PDSCH retransmission is needed if NACK is transmitted. However, even if a UE switches to a SSSG for power saving, e.g. starts to PDCCH monitoring according to search space sets with group index 1 or 2, the UE can still have chance to monitor PDCCH to receive retransmission scheduling. So, it is not essential to distinguish ACK and NACK transmission as the condition when SSSG switching is applied.
PDCCH skipping
In RAN1#107bis-e meeting, the discussed proposal for PDCCH skipping were provided as following.
	-            Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), select one of the following schemes
o    Alt 1a: the UE applies Beh 1A on the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
o    Alt 1b: the UE applies Beh 1A on the serving cell at the first slot after the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended, e.g., the indication is applied in the next Zµ slot, where Definition of Zµ is described in Table 5.3.1-1 in TS38.214
o   Alt 1c:  For PDCCH skipping indication via 0-1/0-2(/1-1/1-2), the UE applies Beh 1A on the serving cell after an RRC configured delay for UL (DL). 



For PDCCH skipping, differently from SSSG switching, even if a DCI indicating PDCCH skipping is miss-detected the UE just keep the PDCCH monitoring during the skipped duration. Moreover, the UE keeps PDCCH monitoring before the application delay and stop PDCCH monitoring in a duration after the application delay. gNB may need to predict that there would be no traffic for the UE in a following short time. If the application delay is too large, it will increase difficulty for the prediction. Therefore, it is not preferred to apply PDCCH skipping after the HARQ-ACK transmission.
Therefore, when a scheduling DCI indicates the UE to skip PDCCH monitoring, the application delay should be as short as possible. For Alt.1c needs to introduce new RRC parameters, which are expected to be finished in RAN1#107bis for power saving. Therefore, the group needs to further narrow down between Alt.1a and Alt. 1b.
PDCCH processing time was discussed in Rel-16 cross slot scheduling, i.e., the value of Z in TS 38.214. If cross slot scheduling is enabled, i.e., K0min>0, the PDCCH processing speed may be slow-down, the UE should perform PDCCH skipping after the DCI is decoded, hence the UE performs PDCCH skipping after K0min slots. Therefore, if DCI indicates the UE to skip PDCCH monitoring, the application delay should be max (applicable K0min, Z). Alt 1b is preferred for PDCCH skipping.
Timer based SSSG switching
[bookmark: OLE_LINK23]For timer based SSSG switching, the UE can start monitoring PDCCH according to the search space sets with group index 0 at a first slot that is at least Pswitch symbols after a slot where the timer expires. For 15/30/60kHz SCS, The values of Pswitch in Table 10.4-1 in TS38.213 can be reused. For 120kHz SCS, The values of Pswitch can be 40 symbols for UE processing capability 1 and 28 symbols for UE processing capability 2.
[bookmark: OLE_LINK29]Proposal 6: Support different application delay for SSSG switching and PDCCH skipping：
· For DCI triggered SSSG switching, Alt 1c is adopted, i.e., UE applies the SSSG switching after HARQ-ACK feedback if the DCI is a DL scheduling DCI format, or after the scheduled PUSCH transmission if the DCI is a UL scheduling DCI format;
· [bookmark: OLE_LINK30]For PDCCH skipping, Alt 1b is adopted, i.e., the application delay is max (applicable K0min, Z), after which the UE starts to stop monitoring PDCCH in a duration.
· For timer based SSSG switching, the UE starts monitoring PDCCH according to search space sets with SSSG index 0 at the first slot that is at least Pswitch symbols after a slot where the timer expires.
Proposal 7: Adopt the Text Proposal 5 for the application delay of PDCCH monitoring adaptation.
	---------------------------------- Start of Text Proposal 5 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 in slot n. 
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 from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
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 from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved.
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '11' value is reserved
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 in slot n. 
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 group index 1, if any, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
-	a '11' value is reserved
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
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 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
When the timer expires in slot n,
-	If the UE has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1+, the UE starts to monitors PDCCH on the serving cell according to search space sets with group index 0 in slot n+1+;
-	If the UE has been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1+, the UE starts to monitor PDCCH after the completion of the PDCCH skipping for the duration on the serving cell according to search space sets with group index 0.
< Unchanged parts are omitted >
-------------------------------- End of Text Proposal 5 for TS 38.213-----------------------------------



Handling of HARQ retransmission
In RAN1#107bis-e meeting, the PDCCH skipping interaction with HARQ retransmission were discussed and cited as following.
	Select from below how to handle the case of PDCCH skipping interaction with HARQ retransmission, 
-            Alt 0: No additional UE behavior is specified.
-     Alt 1: During PDCCH skipping duration, the UE still performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerDL/UL is running
[bookmark: OLE_LINK41]-           Alt 2:  For PDCCH skipping indication via 1-1/1-2, If the UE fails to decode the associated PDSCH and/or transmit a NACK, UE performs Beh 1 (i.e., the PDCCH skipping is stopped) at the first slot after the last OFDM symbol of the NACK transmission.
 -            Alt 4:  the UE applies Beh 1A next slot after the last OFDM symbol of ACK transmission, otherwise the indication is not applied.
 -            Other alternatives are not precluded
-       It is up to gNB to configure UE to follow the additional UE behaviour for PDCCH monitoring adaptation for PDCCH skipping interaction with HARQ retransmission



As the above discussion, after the application delay of the PDCCH skipping indication, UE start to skip PDCCH monitoring in a skipped duration. Retransmission after the skipped duration will increase the overall data service latency. In RAN1#104-e, it is agreed to further study minimizing the impact to data retransmission. Furthermore, some large values, e.g. up to 100ms, were introduced for the configured skipping durations. Retransmission handling is essential especially for large PDCCH skipping delay. Therefore, we think the group should select one solution among Alt.1, Alt.2 and Alt.4.
Thanks to the existence of DRX retransmission timer, which controls UE to monitoring PDCCH for HARQ retransmission. The straightforward way is to require UE to monitor PDCCH during the downlink retransmission timer of a HARQ process is running when the HARQ feedback is NACK. When the retransmission timer expires, UE continues to skip PDCCH monitoring in the remaining PDCCH skipping duration as shown in Figure 5.
[bookmark: OLE_LINK38]By Alt 2, an ACK could be detected to NACK by gNB, which causes gNB skips PDCCH skipping meanwhile UE still do the PDCCH skipping. Alt.2 is not a robust solution.
By Alt 4, PDDCH skipping is applied only after ACK transmission considering the possible PDSCH retransmission is needed. Before the ACK transmission, UE still needs monitor PDCCH. The timing of ACK transmission is assumed as the application delay. By this way, the application delay of PDCCH skipping may be too long depending on the timing of ACK transmission. As we discussed in section 5.1, it is not preferred for PDCCH skipping, which introduces more difficulty on gNB to indicate the skipping. 
Based on the discussion, a summary for the solutions is provided in Table 1.
Table 1 Comparison on solutions of retransmission handling
	Solutions
	Performance impact
	Specification work

	Alt 1: UE perform PDCCH monitoring during drx-RetransmissionTimerDL is running
	Small
	Low, reuse C-DRX related timer

	Alt 2: If the UE fails to decode the associated PDSCH and/or transmit a NACK, UE stops PDCCH skipping
	Large and not robust regarding the ACK/NACK detection
	Medium

	Alt 4: PDCCH skipping is applied after ACK transmission
	Introduce more difficulty on gNB to indicate PDCCH skipping
	Medium


 
Proposal 8: After being indicated to skipping PDCCH monitoring, if the HARQ feedback for PDSCH is NACK, the UE still performs PDCCH monitoring for HARQ retransmission when drx-RetransmissionTimerDL is running.
Certainly the same mechanism can also be applied for uplink to ensure timely retransmission, i.e. UE can monitor PDCCH for potential UL HARQ retransmission when the uplink DRX retransmission timer is running within the skipped duration. However there is no HARQ feedback for uplink. UE does not know when and whether there is retransmission, and will always start the UL retransmission timer after UL HARQ RTT timer. In the worst case, even the PUSCH is successfully received by gNB, UE still needs to perform PDCCH monitoring. So compared with downlink, uplink timer have more power saving loss.
After enabling PDCCH monitoring during the skipped duration, there are some additional issues to be further discussed. As shown in Figure 5, during the skipped duration UE will monitor scheduling PDCCH (i.e. the DCI 2) for a time period (i.e. the orange part) for retransmission scheduling, which can also potentially indicate new PDCCH monitoring adaptation. So it should be discussed and clarified whether the scheduling PDCCH during skipped duration (i.e. the DCI 2) can override the ‘PDCCH skipping indication’ before the skipped duration (i.e. the DCI 1). To simplify UE’s implementation, it is preferred by us to let UE keep the original timeline, i.e. the adaptation indication in DCI2 is ignored and cannot override the PDCCH monitoring adaptation indicated in DCI1. 
[image: ]
Figure 5 An example for overriding the ‘PDCCH skipping indication’
Proposal 9: To simplify UE’s implementation, UE ignores the PDCCH adaptation field in the DCI received during a skipped duration which has been indicated.
Proposal 10: Adopt the Text Proposal 6 on the handling of HARQ retransmission.
	---------------------------------- Start of Text Proposal 6 for TS 38.213---------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< 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.
If a UE is indicated skipping PDCCH monitoring for a duration by a DCI format 1_1 and/or DCI format 1_2 that schedules a PDSCH reception, during the indicated duration the UE monitors PDCCH when the drx-RetransmissionTimerDL of any HARQ process is running. If a PDCCH monitoring adaptation field is received during an indicated duration for skipping PDCCH monitoring, the indication of PDCCH monitoring adaptation field is ignored by the UE.
< Unchanged parts are omitted >
-------------------------------- End of Text Proposal 6 for TS 38.213-----------------------------------



Interaction with BWP switching
Based on the agreement in RAN1#107bis meeting, PDCCH skipping and SSSG switching is configured per BWP. When multiple BWPs are configured, the active BWP can be switched by DCI indication or bwp-InactivityTimer. 
	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.



For timer-based BWP switching, when the bwp-InactivityTimer expires, the UE will fall back to default BWP. When a scheduling DCI is received, the bwp-InactivityTimer shall restart. However, if a skipped duration is triggered and larger than bwp-InactivityTimer, there would be no PDCCH monitoring and UE will switch BWP before the end of PDCCH skipping duration. In this case, as shown in Figure 6, UE behavior on the new active BWP needs to be discussed. As PDCCH monitoring adaptation is configured per BWP, a straightforward way is when the UE switches to the new active BWP due to the expiration of bwp-InactivityTimer, the UE starts monitoring PDCCH on the active BWP. Therefore, we have the following proposal.
 [image: ]
Figure 6 PDCCH skipping for a duration and timer-based BWP switching
Proposal 11: If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration, the default behavior on the new active BWP, i.e., default BWP, is 
· UE starts monitoring PDCCH according to configured SS sets if SSSG is not configured on the new active BWP;
·  UE starts monitoring PDCCH according to SS set in SSSG0 if SSSG is configured on the new active BWP.
[bookmark: OLE_LINK39]For DCI-based BWP switching, PDCCH monitoring adaptation and BWP switching can be indicated simultaneously in the same scheduling DCI. As PDCCH skipping durations and SSSG are configured per BWP, according to the Rel-15 rule in cross-BWP scheduling, the behavior indicated by scheduling DCI indicating a BWP switching is one of the behaviors configured on the indicated target BWP. If PDCCH skipping is configured on the target BWP, it is flexible for gNB to determine whether or not to indicate skipping PDCCH monitoring and BWP switching simultaneously. For example, for UE power saving, gNB can indicate the UE switching BWP from wide bandwidth to narrow bandwidth, an also indicate PDCCH skipping for a duration in the same scheduling DCI. In this case, the indicated value of the skipped duration is one of the values configured on the target BWP. Similarly, if SSSG switching is configured on the target BWP, the indicated SSSG is one of the SSSG on the target BWP. 
Observation 1: If PDCCH skipping/SSSG switching and BWP switching are indicated simultaneously by the same scheduling DCI, the DCI indicates the PDCCH monitoring adaptation to be applied in the target BWP, which is the same as R15 rule in cross-BWP scheduling. No special specification change is needed.
In the case of cross-BWP scheduling, there is a necessity to discuss how the PDCCH skipping or SSSG switching take effect when BWP switching is triggered, which is similar as that for cross-slot scheduling based power saving in Rel-16. Figure 7 shows an example of the BWP switching delay and application delay for PDCCH skipping, there are two options regarding the application time to start PDCCH skipping:
· Option 1: PDCCH skipping duration starts after the application delay of PDCCH skipping.
· Option 2: PDCCH skipping duration starts after BWP switching delay or from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
For BWP switching, the UE is not required to receive or transmit in the cell during a time duration from the end of the third symbol of a slot where the UE receives the PDCCH that includes the DCI format in a scheduling cell until the beginning of a slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. From the perspective of UE power saving, it is preferred that PDCCH skipping duration is not overlapped with BWP switching delay. Hence, Option 2 is preferred.
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Figure 7 BWP switching delay and application delay for PDCCH skipping
If SSSG switching and BWP switching are indicated simultaneously by the same scheduling DCI, to have a unified design, a simplest way is also to define the indicated SSSG takes effect from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format. 
Proposal 12: In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
· If PDCCH skipping is indicated, PDCCH skipping duration starts from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format;
· If SSSG switching is indicated, the indicated SSSG takes effect from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
Impact on legacy procedure
SR and RACH can also be used to trigger PDCCH monitoring adaptation because SR and RACH can imply UL traffic arriving. When the UE is monitoring PDCCH according to SSSG with large PDCCH periodicity, if SR or RACH is transmitted, the UE will switch to another SSSG with small PDCCH periodicity. 
Proposal 13: Support SSSG switching triggered by SR and RACH.
PDCCH monitoring adaptation for 480kHz and 960kHz SCS
In RAN1#107bis-meeting, there are some discussions on candidate values of PDCCH skipping durations and SSSG timer. A work assumption is provided as following. However, the detailed values were not agreed. In RAN1#107bis-meeting, some companies’ view is that the issue should be discussed in B52.6G session. And we agree with the view and provide the following proposal.
	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



Proposal 14: It is up to B52.6 session to decide the detailed values of PDCCH skipping duration and SSSG timer for 480kHz and 960kHz SCS.
Conclusion
In this contribution, remaining issues on PDCCH monitoring adaptation is discussed. Based on the discussion, we have the following observations.
Observation 1: If PDCCH skipping/SSSG switching and BWP switching are indicated simultaneously by the same scheduling DCI, the DCI indicates the PDCCH monitoring adaptation to be applied in the target BWP, which is the same as R15 rule in cross-BWP scheduling. No special specification change is needed.
It is proposed that
Proposal 1: Do not introduce empty SSSG during CR phase, which is a duplicate functionality of PDCCH skipping. 
Proposal 2: Adopt the Text Proposal 1 to clarify how to determine 1 bit or 2 bit for Case 2 and Case 3.
	--------------------------------- Start of Text Proposal 1 for TS 38.212----------------------------------
< Unchanged parts are omitted >
7.3.1.1.2	Format 0_1
< Unchanged parts are omitted >
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.1.3	Format 0_2
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.2.2	Format 1_1
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
7.3.1.2.3	Format 1_2
-	PDCCH monitoring adaptation indication – 0, 1 or 2 bits
-	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
-	1 bit if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0 and search space set(s) with group index 1, and if the UE is not configured by searchSpaceGroupIdList-r17 with any search space set with group index 2;
-	2 bits if the UE is configured by searchSpaceGroupIdList-r17 with search space set(s) with group index 0, search space set(s) with group index 1 and search space set(s) with group index 2;
-	2 bits, if PDCCHSkippingDurationList is configured and if searchSpaceGroupIdList-r17 is configured
-	0 bit, otherwise
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 1 for TS 38.212--------------------------------


Proposal 3: Do not monitor DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, MCS-C-RNTI, or the CS-RNTI in Type0/0A/1 or 2 PDCCH CSS during the PDCCH skipping duration.
	------------------------------------------ Start of Text Proposal 2 for TS 38.213-------------------------
< Unchanged parts are omitted >
10.1	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
If a UE is provided 
-	one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, and 
-	a C-RNTI, an MCS-C-RNTI, or a CS-RNTI
the UE monitors PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets in a slot where the UE monitors PDCCH candidates for at least a DCI format 0_0 or a DCI format 1_0 with CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI, or P-RNTI, when the UE is not provided PDCCHSkippingDurationList, or  when the UE is provided PDCCHSkippingDurationList and has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot.
< 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 the UE is indicated skipping PDCCH monitoring for a duration on a serving cell, the UE skips monitoring of PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, in the duration on the serving cell.
< Unchanged parts are 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. 
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 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 value in the set of durations
-	a '11' value is reserved
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
When the UE is indicated skipping PDCCH monitoring for a duration on a serving cell, the UE skips monitoring of PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in the one or more search space sets by corresponding one or more of searchSpaceZero, searchSpaceSIB1, searchSpaceOtherSystemInformation, pagingSearchSpace, ra-SearchSpace, in the duration on the serving cell.
< Unchanged parts are omitted >
----------------------------------------- End of Text Proposal 2 for TS 38.213--------------------------


Proposal 4: Endorse the Text Proposal 3 for TS 38.213 regarding how to restart and decrease the timer.
	----------------------------------- 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 >
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 TBD
-	resets the timer after a slot of the active DL BWP of the serving cell when the UE detects a DCI format with CRC scrambled by C-RNTI, CS-RNTI or MCS-C-RNTI in a PDCCH reception in the slot for the Type3-PDCCH CSS set(s) or the USS set(s) with group index of either 1 or 2.
-    Otherwise, decrements the timer value by one after each slot.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 3 for TS 38.213--------------------------------


Proposal 5: Adopt the text proposal 4 to capture that PDCCH skipping is not impacted by the expiration of SSSG timer, i.e. Alt.1b.
· The part in square brackets highlighted in purple may or may not be needed depending on the outcome of application delay discussion.
	--------------------------------- 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 >
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 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
When the timer expires in slot n,
-	If the UE has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1[+ an application delay of timer based SSSG switching], the UE starts to monitors PDCCH on the serving cell according to search space sets with group index 0 in slot n+1[+ an application delay of timer based SSSG switching];
-	If the UE has been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n[+ an application delay of timer based SSSG switching], the UE starts to monitor PDCCH after the completion of the PDCCH skipping for the duration on the serving cell according to search space sets with group index 0.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 4 for TS 38.213--------------------------------


Proposal 6: Support different application delay for SSSG switching and PDCCH skipping：
· For DCI triggered SSSG switching, Alt 1c is adopted, i.e., UE applies the SSSG switching after HARQ-ACK feedback if the DCI is a DL scheduling DCI format, or after the scheduled PUSCH transmission if the DCI is a UL scheduling DCI format;
· For PDCCH skipping, Alt 1b is adopted, i.e., the application delay is max (applicable K0min, Z), after which the UE starts to stop monitoring PDCCH in a duration.
· For timer based SSSG switching, the UE starts monitoring PDCCH according to search space sets with SSSG index 0 at the first slot that is at least Pswitch symbols after a slot where the timer expires.
[bookmark: _GoBack]Proposal 7: Adopt the Text Proposal 5 for the application delay of PDCCH monitoring adaptation.
	---------------------------------- Start of Text Proposal 5 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 in slot n. 
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 from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
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 from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the third value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214, if any; otherwise, if the set of durations includes two values, a use of the ‘11’ value is reserved.
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '11' value is reserved
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 in slot n. 
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 group index 1, if any, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
-	a '11' value is reserved
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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	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, for the serving cell at a first slot after transmitting HARQ-ACK corresponding to the PDSCH scheduled by the PDCCH with the DCI format 1_1 or DCI format 1_2, or after transmitting PUSCH scheduled by the PDCCH with the DCI format 0_1 or DCI format 0_2
-	a '10' value for the bits indicates skipping PDCCH monitoring for a duration provided by the first value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214
-	a '11' value for the bits indicates skipping PDCCH monitoring for a duration provided by the second value in the set of durations from the slot n+max(K0minOld, Zµ) , where K0minOld is the currently applied K0min value of the active DL BWP in the scheduled cell if minimumSchedulingOffsetK0 is configured for the active DL BWP in the scheduled cell; otherwise, K0min is zero. Zµ is determined by the subcarrier spacing of the active DL BWP in the scheduling cell in slot n, and given in Table 5.3.1-1 in TS 38.214.
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 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
When the timer expires in slot n,
-	If the UE has not been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1+, the UE starts to monitors PDCCH on the serving cell according to search space sets with group index 0 in slot n+1+;
-	If the UE has been indicated skipping PDCCH monitoring for a duration overlapping in time with the slot n+1+, the UE starts to monitor PDCCH after the completion of the PDCCH skipping for the duration on the serving cell according to search space sets with group index 0.
< Unchanged parts are omitted >
-------------------------------- End of Text Proposal 5 for TS 38.213-----------------------------------


Proposal 8: After being indicated to skipping PDCCH monitoring, if the HARQ feedback for PDSCH is NACK, the UE still performs PDCCH monitoring for HARQ retransmission when drx-RetransmissionTimerDL is running.
Proposal 9: To simplify UE’s implementation, UE ignores the PDCCH adaptation field in the DCI received during a skipped duration which has been indicated.
Proposal 10: Adopt the Text Proposal 6 on the handling of HARQ retransmission.
	---------------------------------- Start of Text Proposal 6 for TS 38.213---------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< 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.
If a UE is indicated skipping PDCCH monitoring for a duration by a DCI format 1_1 and/or DCI format 1_2 that schedules a PDSCH reception, during the indicated duration the UE monitors PDCCH when the drx-RetransmissionTimerDL of any HARQ process is running. If a PDCCH monitoring adaptation field is received during an indicated duration for skipping PDCCH monitoring, the indication of PDCCH monitoring adaptation field is ignored by the UE.
< Unchanged parts are omitted >
-------------------------------- End of Text Proposal 6 for TS 38.213-----------------------------------


Proposal 11: If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration, the default behavior on the new active BWP, i.e., default BWP, is 
· UE starts monitoring PDCCH according to configured SS sets if SSSG is not configured on the new active BWP;
·  UE starts monitoring PDCCH according to SS set in SSSG0 if SSSG is configured on the new active BWP.
Proposal 12: In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
· If PDCCH skipping is indicated, PDCCH skipping duration starts from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format;
· If SSSG switching is indicated, the indicated SSSG takes effect from the slot indicated by the slot offset value of the time domain resource assignment field in the DCI format.
Proposal 13: Support SSSG switching triggered by SR and RACH.
Proposal 14: It is up to B52.6 session to decide the detailed values of PDCCH skipping duration and SSSG timer for 480kHz and 960kHz SCS.
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