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List of the open issues
This section lists the issues discussed in submitted papers. I tried to put them under technical proposal or editorial proposal categories. 
Issues may need technical discussion:
	Issue ID
	Brief summary
	Relevant proposals 
	Text proposals for spec

	1
	PDCCH Skipping for skipping C-RNTI/... in Type 0/0A/1/2 CSS
	[1,HW, P1]
[4, vivo, P1]
[5, ZTE, P1]
[7, SS, Conclusion 1]
[9, Pana, P1/P2]
[13, LGE, P1]
[19, QC, P5]
	[1, HW, P2]
[7, SS, TP1]

	2-1
	How to capture the PDCCH skipping for SR and RACH procedure in the spec.


	[1,HW, P10/P11]
[4, vivo, P3/P4]
[5, ZTE, P2]
[7, SS, P1/P2]
[8, OPPO, P2]
[9, Pana, P4]
[12, Nokia, P2/P3]
[14, MTK, P3]
[15, Nordic, P1]
[16, Intel, P1]
[18, Ericsson, P5]
[18, Ericsson, P6]
[19, QC, P1/P2/P3/P4]
	[4, vivo, P3/P4]
[5, ZTE, P2]
[8, OPPO, TP2]
[12, Nokia, P2/P3]
[14, MTK, P5]
[15, Nordic, P1]
[16, Intel, P1]

	2-2
	SSSG switching and SR/RACH interaction
	[15, Nordic, P3]
	[15, Nordic, P3]

	2-3
	Default R17 SSSG upon configuration/reconfiguration 
	[15, Nordic, P2]
	[15, Nordic, P2]

	3-1
	Application delay, whether to confirm WA?
· Modertor: Suggest to include 3-2 for email discussion
	[1,HW, P3]
[3, CATT, P6]
[7, SS, P4]
[14, MTK, P11]
[18, Ericsson, P2]
	

	3-2
	Application delay 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Moderator: Suggest to merge to the discussion on 3-1
	[1,HW, P4]
[3,CATT, P7]
[5, ZTE, P5]
[7, SS, P3]
[12, Nokia, P4]
[14, MTK, P1]
[18, Ericsson, P3]
	[1,HW, P5, TP2]
[5, ZTE, P5]

	3-3
	Application delay 
Interaction with HARQ
	[1,HW, P5]
[2, SPRD, P1/P2]
[3,CATT, P8]
[5, ZTE, P4]
[10, Apple, P1/P2]
[11, DCM, P2]
[12, Nokia, P6/P7]
[13, LGE, P2]
[14, MTK, P2]
[16, Intel, P3]
[17, InterDigital, P1]
[18, Ericsson, P1]
[19, QC, P8]
	[1,HW, P6, TP3]

	3-4
	Application delay, 
P_Switch values for 480kHz and 960kHz not included in the spec
	[12, Nokia, P5]
[15, Nordic, P5]
	[15, Nordic, P5]

	4
	SSSG timer: whether to confirm the WA?
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI

	[3, CATT, P4]
[4, vivo, P2]
[11, DCM, P1]
[12, Nokia, P1]
[14, MTK, P9]
[19, QC, P7]
	[3, CATT, P5, TP2]

	5
	TP from ZTE
	[5, ZTE, P8]
	

	6-1
	In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
	[1,HW, P9]
[5, ZTE, P6]
[6, Xiaomi, P1]
[14, MTK, P7]
	[14, MTK, P8]

	6-2
	If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration, what is the default behavior on the new active BWP
	[1,HW, P8]
[5, ZTE, P7]
[6, Xiaomi, P1]
[8, OPPO, P1]
[14, MTK, P6]
	[8, OPPO, TP1]
[14, MTK, P8]

	6-3
	When the source BWP is not configured with PDCCH monitoring adaptation and the target BWP is configured with PDCCH monitoring adaptation
When the source BWP is configured with PDCCH monitoring adaptation and the target BWP is not configured with PDCCH monitoring adaptation
	[8, OPPO, P1]

	[8, OPPO, TP1]

	7
	Support of PDCCH monitoring case 5
	
	

	8
	Handling of indication change, need to confirm the WA
	[3, CATT, P10]
[4, vivo, P7]
[14, MTK, P10]
	

	9
	The following is discussed this meeting and is not converged.
[High] Proposal 7-3a (v1):
         The PDCCH skipping applies only in active time
         Down-select from the following options:
         Option 1a: the PDCCH skipping duration is considered irrespective the slot(s) are in active time or not,
         Option 1b: PDCCH skipping is terminated when UE enters outside active time
	[1,HW, P12]
[3, CATT, P3]
[4, vivo, P5]
[5, ZTE, P3]
[10, Apple, P3]
[13, Nokia, P10]
[13, LGE, P3]
[14, MTK, P4]
[15, Nordic, P4]
[16, Intel, P2]
[18, Ericsson, P4]
[19, QC, P6]
	[13, Nokia, P11]
[14, MTK, P5]
[15, Nordic, P4]
[4, vivo, P5]
[18, Ericsson, P4]


	10
	Skipping the indicated interval until UE receives a new skipping indication
	[3, CATT, P1]
	[3, CATT, P2, TP1]

	11
	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.

	[3, CATT, P9]

	

	12
	PDCCH skipping and MBS,

If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI
	[4, vivo, P6]
	

	13
	It needs to be clarified when PDCCH skipping is applied, whether SPS/CG is affected. For simpler UE behavior, active SPS/CG is not affected.
	[9, Pana, P3]
	

	14
	Adding restriction to Rel-17 PDCCH monitoring adaptaion which can be only used when C-DRX is configured.
	[13, Nokia, P8]
	[13, Nokia, P9]




38/80

Please provide your view below. “Y” to acknowledge it is an issue and need to discuss, “N” to disagree it is an issue and not need to discuss.
	Company
	1
	2-1
	2-2
	2-3
	3-1
	3-2
	3-3
	3-4
	4
	5
	6-1
	6-2
	6-3
	7
	8
	9
	10
	11
	12
	13
	14

	Huawei
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Companies’ further comments/suggestions for selected issue(s)
	Company
	Comment(s)/suggestion(s) for selected issue(s) (e.g., suggested TP(s), initial proposal(s), reason(s) for discussion or no discussion)

	Huawei
	

	Spreadtrum 
	

	CATT
	

	vivo
	The WA can be confirmed unless there is critical issues

	ZTE
	(1) For issue 1, 2-1, 3-1,3-2,3-3,3-4, 5, 6-1, 6-2, 9, if these issues have no conclusion, the implementation of the power saving schemes may be affected. And these issues have been discussed a lot at previous RAN1 meetings. So we think these issues should be discussed and make a conclusion.
(2) For issue 4, 8, 11, these issues are about confirm the WA, we are okay if these WA are automatically confirmed.
(3) For 3-4, since the searchSpaceSwitchDelay is a R16 IE, whether a new RRC signal is needed should be discussed firstly.
	38.331-h00
SearchSpaceSwitchConfig-r16 ::=     SEQUENCE {
    cellGroupsForSwitchList-r16         SEQUENCE(SIZE (1..4)) OF CellGroupForSwitch-r16                  OPTIONAL,   -- Need R
    searchSpaceSwitchDelay-r16          INTEGER (10..52)                                                 OPTIONAL    -- Need R
}



(4) For 2-2, we think it is difficult to specify whether a SSSG is sparse or dense. And even in a sparse SSSG UE can monitor PDCCH. Hence we think this issue should be lower priority.
(5) For 6-3, agree with HW’s opinion in [R1-2203086], it can be solved reusing the same as R15 rule in cross-BWP scheduling and has no spec impact.
(6) For issue 7, 10, the power saving schemes can work well without these issues, therefore, we think these issues should be lower priority.
(7) For issue 13, there is no spec impact.
(8) For issue 14, it can be discussed together with issue 9
(9) For the new issue (2-3) added by Nordic, we think it can be discussed together with issue6-2, similar case when there is no indication received in the new BWP or after reconfiguration

	xiaomi
	

	Samsung
	

	OPPO
	

	Panasonic
	

	Apple
	

	DOCOMO
	

	Nokia
	On issue 3-4, our discussion relates to the signalled range of searchSpaceSwitchDelay, which is currently lower than min. delay. Also the C-DRX behaviour needs to be captured in RAN1 spesification.

	LG
	

	MediaTek
	General: For those issues not marked Y or N, we think more check may be needed
Issue 1: This issue needs to be decided for specific UE implementation. If no consensus, we suggest to not to add any additional CSS for PDCCH skipping.
Issue 2: There looks consensus on “PDCCH is terminated”. To assist the convergence of the corrections, one TP for SR and one TP for RACH can be separately discussed.
Issue 3-1: From UE implementation, minimum applicable scheduling offset enables UE power saving by PDSCH/PUSCH related power-saving design. There is no need to have application delay of PDCCH monitoring adaptation depend on minimum scheduling offset. Therefore, confirming the working assumption without the FFS looks logical for us.
Issue 3-2: Suggest to confirm current working assumption and close the FFS (no dependency on minimum applicable scheduling offset)
Issue 3-3: Our first preference is to complete R17 PDCCH monitoring adaptation, while optimization of retransmission handling can be discussed in Rel-18 XR. However, if majority would like to include retransmission handling, a simplified design, i.e., PDCCH skipping is “terminated” whenever ReTX timer (of any HARQ process) is started, may be one compromise solution to consider. 
Issue 4: Existing WA can be confirmed without any fatal issue identified  
Issues 6-1 and 6-2: Existing convention for concurrent indications with BWP switching indication can be reused.  
Issue 8: Looks no issue to confirm the WA
Issue 9: It suggested to terminate PDCCH skipping outside Active Time so as to avoid duplicated functionality with Rel-16 DCP 

	Nordic
	In general, for WA confirmations we prefer not to discuss (waste time), unless some technical issue has been identified.  We added Issue 2-3 which was missed.


	Intel 
	

	InterDigital, 
	

	Ericsson
	

	Qualcomm 
	



Recommended topics for email discussion
Moderator would like to thanks companies’ valuable inputs. The following please find the statistics calculated:
	Issue ID
	1
	2-1
	2-2
	2-3
	3-1
	3-2
	3-3
	3-4
	4
	5
	6-1
	6-2
	6-3
	7
	8
	9
	10
	11
	12
	13
	14

	Total #Y
	7
	11
	4
	4
	10
	8
	11
	9
	11
	2
	9
	9
	4
	1
	6
	12
	1
	4
	1
	0
	1

	Total #N
	3
	1
	5
	5
	2
	4
	1
	1
	1
	4
	3
	3
	5
	7
	3
	0
	7
	2
	6
	7
	8

	Total #inputs
	10
	12
	9
	9
	12
	12
	12
	10
	12
	6
	12
	12
	9
	8
	9
	12
	8
	6
	7
	7
	9

	Ratio of Y (%)
	70
	92
	44
	44
	83
	67
	92
	90
	92
	33
	75
	75
	44
	13
	67
	100
	13
	67
	14
	0
	11



Based on the above statistics, moderator would like to suggest those issues with Ratio of Y >= 80% as 1st priority topics and those issues with Ratio of Y < 80% and >= 50% as 2nd priority topics:
· 1st priority topics (Ratio of Y >= 80%)
	Issue ID
	Brief summary

	2-1
	How to capture the PDCCH skipping for SR and RACH procedure in the spec.


	3-1
	Application delay, whether to confirm WA?
· Modertor: Suggest to include 3-2 for email discussion (i.e. whether to depend on minimum applicable scheduling offset, if configured)

	3-3
	Application delay 
Interaction with HARQ

	3-4
	Application delay, 
P_Switch values for 480kHz and 960kHz not included in the spec

	4
	SSSG timer: whether to confirm the WA?
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI

	9
	The following is discussed this meeting and is not converged.
[High] Proposal 7-3a (v1):
         The PDCCH skipping applies only in active time
         Down-select from the following options:
         Option 1a: the PDCCH skipping duration is considered irrespective the slot(s) are in active time or not,
         Option 1b: PDCCH skipping is terminated when UE enters outside active time



· 2nd priority topics (Ratio of Y < 80% and >= 50%)
	Issue ID
	Brief summary

	1
	PDCCH Skipping for skipping C-RNTI/... in Type 0/0A/1/2 CSS

	3-2
	Application delay 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Moderator: Suggest to merge to the discussion on 3-1

	6-1
	In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 

	6-2
	If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration, what is the default behavior on the new active BWP

	8
	Handling of indication change, need to confirm the WA

	11
	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.




Moderator will further provide initial version of proposals after confirming the suggested list of issues and priorities.

[bookmark: _Toc529948046]
Discussion
[109-e-R17_PowSav-02] Email discussion under 8.7.2 for maintenance on PDCCH monitoring adaptation, for issues in the FL summary of the preparation phase discussion, including Issue 2-1, Issue 3-1 (merging Issue 3-2), Issue 3-3, Issue 3-4, Issue 4, Issue 9, Issue 1 - Xiaodong(vivo)
         Discussion and decision by 5/20

1st priority issues
Q2-1: How to capture the PDCCH skipping for SR and RACH procedure in the spec.
Proposals from contributions
	2-1
	How to capture the PDCCH skipping for SR and RACH procedure in the spec.


	[1,HW, P10/P11]
[4, vivo, P3/P4]
[5, ZTE, P2]
[7, SS, P1/P2]
[8, OPPO, P2]
[9, Pana, P4]
[12, Nokia, P2/P3]
[14, MTK, P3]
[15, Nordic, P1]
[16, Intel, P1]
[18, Ericsson, P5]
[18, Ericsson, P6]
[19, QC, P1/P2/P3/P4]
	[4, vivo, P3/P4]
[5, ZTE, P2]
[8, OPPO, TP2]
[12, Nokia, P2/P3]
[14, MTK, P5]
[15, Nordic, P1]
[16, Intel, P1]



[4, vivo, P3]

Agree the following conclusions and capture it in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).

[4, vivo, P4]
Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant

[5, ZTE, P2]
Proposal 2: Adopt the following Text Proposal on PDCCH skipping for SR and RACH procedure
	<Unchanged parts are omitted>
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least  symbols after a first slot where the timer expires.
PDCCH skipping is not applied(i.e., stop PDCCH skipping),
· when UE monitors PDCCH within a ra-ResponseWindow, as described in clause 8.2,
· when UE monitors PDCCH within a MsgB-ResponseWindow, as described in clause 8.2A,
· if contention resolution timer is running [38.321].
If a UE is skipping PDCCH monitoring for a duration and transmits a positive SR in PUCCH, the UE stops PDCCH skipping at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH.
<Unchanged parts are omitted>




[8, OPPO, TP2]
The text proposals can be captured as:
	------------------------------   TP#2: TS 38.213 -----------------------------------

10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least  symbols after a first slot where the timer expires.
UE’s skipping PDCCH monitoring does not apply for the PDCCH monitoring during RAR window, during MsgB window, or when the contention resolution timer is running.
At the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminate the ongoing PDCCH skipping and any running timer triggered by searchSpaceSwitchTimer-r17.
*** Unchanged text is omitted ***



[12, Nokia, P2/P3]
Proposal: Capture following text to TS38.213 Section 10.4:
	If UE has pending SR(s) in a serving cell [14, TS38.321], the UE is not allowed apply PDCCH monitoring skipping in cells belonging to the cell group of the serving cell.


Proposal: Agree that when RACH procedure is triggered or running, UE should to stop the PDCCH skipping and not apply the skipping if indication is received while RACH procedure is running and adopt following TP to TS38.213 Section 10.4:
	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted].
If random access procedure is initiated as described in Section 8, and UE is skipping the PDCCH monitoring for a duration, the UE shall stop the skipping of PDCCH monitoring. iWhen ra-ResponseWindow, msgB-ResponseWindow or ra-ContentionResolutionTimer is running [14, TS38.321], UE shall ignore the PDCCH monitoring adaptation field in DCI indicating PDCCH monitoring skipping for a duration.



Observation: If it is not acceptable to cancel skipping or ignore skipping indications upon/during RACH procedure, stopping the skipping for the duration of the timers can be considered as per following TP to TS38.213 Section 10.4: 

	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted].
If ra-ResponseWindow, msgB-ResponseWindow or ra-ContentionResolutionTimer is running [14, TS38.321], the UE shall not apply skipping in PDCCH monitoring.



[14, MTK, P5]
Proposal 5: Adopt the following TP to Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. The UE terminates skipping of PDCCH monitoring whenever any of the following condition holds [11, TS 38.321]:
· RAR window/MsgB window/contention resolution timer is started
· SR is pending
· Outside Active Time of a DRX group configured for the serving cell

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 an active DL BWP of a serving cell and the timer is running, the UE

<Unchanged parts are omitted>



[15, Nordic, P1]
Proposal-1: Adopt the following TP in 38.213 sub-clause 10.4
	A UE cancels PDCCH monitoring skipping, if any, and starts PDCCH monitoring at the beginning of a first slot or slot group that is after the last transmitted symbol of PRACH preamble or last transmitted symbol of PUCCH containing Scheduling request.



[16, Intel, P1]

Proposal 1: Adopt the following TP in connection to capturing the RAN2 agreements on PDCCH skipping in RAN1 specification.
	10.4 Search space set group switching and skipping of PDCCH monitoring

*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, except during ra-ResponseWindow msgB-ResponseWindow ra-ContentionResolutionTimer or when SR is pending [11, 38.321].


*** Unchanged text is omitted ***




Initial proposals and comments
[High]P2-1a (v1)- SR and skipping
Agree the following text proposals in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).

[High]P2-1b (v1)- RACH and skipping
Agree the following text proposals in the TS38.213.
-  If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE shall terminate the skipping of PDCCH monitoring.

Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	Thanks for moderator’s proposals. Below please find our views:
1. We are supportive to have separated statements for SR and RACH related procedures
2. On P2-1a, we suggest to replace ‘stops’ with ‘terminates’ so as to align with P2-1b
· By ‘terminate’ we expect UE will not go back to PDCCH skipping until receiving another indication
3. For the timing to terminate PDCCH skipping in P2-1a, we suggest to adopt a similar structure as P2-1a, as revised below:
· If a UE is skipping PDCCH monitoring for a duration and at the first slot after a symbol overlapping with a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE shall terminate the skipping of PDCCH monitoring.

	CATT
	We don’t see the need to capature the gNB mandatory behavior of P2-1a and 1b in the spec.  PDCCH skipping is the gNB indication of allowing UE skipping unnecessary PDCCH monitoring in achieving UE power saving. gNB would not send any DCI during skipping duration.   UE can always determine not to skip any PDCCH monitoring even it receive PDCCH skipping indication.   When UE triggers SR or RACH procedure and waits for the corresponding response in the DCI, it is very unlikely for UE to continue skipping the PDCCH monitoring.  The current text proposal in P2-1a and P2-1b is to enforce UE on early termination of skipping PDCCH monitoring.  We will suggest using “UE can resume PDCCH monitoring” instead of “terminate PDCCH skipping”

High]P2-1a (v1)- SR and skipping
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can resume PDCCH monitoring stops PDCCH skipping (i.e., PDCCH skipping is not activated).

[High]P2-1b (v1)- RACH and skipping
-  If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE can resume PDCCH monitoring shall terminate the skipping of PDCCH monitoring.
 

	OPPO
	We agree to separate the description of P2-1a and 1b. 
Motivation of them are defferent. For 1b, the timer windows have clear definition. Skipping window can be overidded if the new scheduling coming. However, the previous Skipping should not be terminated, just not apply the skipping during the windows is better choice.

-  The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
1a is Ok for us.


	Xiaomi
	We have a question about P2-1a.
P2-1a seems only talking about the scenario that UE receive PDCCH skipping indication first, and then UE transmit SR. What is the UE behavior when UE has suspending SR and then UE receive a PDCCH skipping indication? 

	Vivo
	We are fine with MTK’s revision. About CATT’s proposal about replacing “UE can resume PDCCH monitoring” instead of “terminate PDCCH skipping”, it may be not clear whether resing PDCCH monitor actually means the previous skipping command is still valid or not. Explicitly state ‘UE shall terminate the skipping of PDCCH monitoring’ seems better.

	ZTE, Sanechips
	We support Alt-3. The latency impact caused by retransmission can be solved by NW implementation. Monitors PDCCH when DRX Retransmission timer is running will increase the complexity of UE implementation and cost more power. Therefore, PDCCH skipping interaction with HARQ retransmission is not needed.

	Nokia
	In general, we think it is simpler to terminate the skipping when mobile originated procedure (e.g. SR or RACH) is triggered. E.g. if UE sends SR (via PUCCH or via RA), there would be UL transmissions expected, thus PDCCH monitoring would seem reasonable.
Also for PUCCH based SR it is possible that NW sends DCI indicating PDCCH skipping in slot overlapping with the PUCCH transmission, thus it could be possible that skipping is triggered after UE has sent the last symbol of PUCCH (e.g. with FDD). Hence, we need to also address the case that SR is pending (as RAN2 indicated), similarly as for RACH.

Further on P2-1a, like commented by MediaTek, it would be better to use wording’ terminate’ and also otherwise align the wordings. 
Hence we would propose following wording:

P2-1a updated:
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, or if a UE received a DCI format indicating skipping PDCCH monitoring for a duration when SR is pending in a serving cell [14, TS38.321] the UE terminates PDCCH skipping (i.e., PDCCH skipping is not activated).



	Ericsson1
	OK with the proposals, including updates proposed by MTK/Nokia.

	Nordic
	“terminates PDCCH skipping and resumes PDCCH monitoring” could be a compromise wording and this should happen upon transmission of PRACH or SR, for simplicity.

	Qualcomm
	For P2-1a (v1)- SR and skipping, we are fine with MTK’s update. Also, when CA is configured and PDCCH skipping is applied to multiple CCs, it is not clear whether the PDCCH skipping should be terminated on all CCs or on a subset of CCs. Since relevant discussion is in progress in RAN2, we suggest to add the following FFS:
· FFS: whether the termination is applied to all or a subset of CCs is up to RAN2’s decision.
For P2-1b (v1)- RACH and skipping, since RAR window and contention resolution timer are related to MAC procedures, we think the following simplified proposal is more relevant from RAN1’s perspective:
· If a UE is skipping PDCCH monitoring for a duration, after the last OFDM symbol of a random access preamble transmission in a RACH occasion, the UE terminates PDCCH skipping.

Regarding Nokia’s comment for P2-1a, we think it is up to gNB to send a PDCCH skipping indication with some delay. That is, the gNB may refrain from transmitting a DCI format indicating PDCCH skipping to a UE in a DL slot right before or right after a UL slot with a SR resource, where the UE could transmit a SR.

	LGE
	We are fine with the porposals updated by MTK and Nokia.

	Intel
	Terminating PDCCH skipping is a new RAN1 behavior being considered here that is not quite in line with RAN2 agreement which only mentioned PDCCH skipping is not applied during the windows or when SR is pending. Hence, RAN1 could simply capture the conditions and refer to 38.321 for details of the procedure. To this end, we suggest to combine the behaviors into a simple TP as follows:

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, except during ra-ResponseWindow msgB-ResponseWindow ra-ContentionResolutionTimer or when SR is pending [11, 38.321].


	Huawei, HiSilicon
	To terminate the PDCCH skipping seems a simple way. Otherwise, the condition when the PDCCH skipping shall be resumed may need more discussion. Therefore, we are generally OK with the proposal. And we agree with MTK that we use the similar wording for the two paragraph.


	IDCC
	We are fine with the proposals.



2nd round proposals and comments
[High]P2-1a (v2)- SR and skipping
	Agree the following text proposals in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration [and at the first slot] after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminates PDCCH skipping (i.e., PDCCH skipping is not activated).



Some responses to companies’ comments
To MTK: 
· replace ‘stops’ with ‘terminates’ so as to align with P2-1b as suggested by MTK as well as some other companies 
To Xiaomi: 
· for clarification, the modified proposal includes the UE behavior when UE has suspending SR and then UE receive a PDCCH skipping indication.
To CATT: 
· I think what UE performs is flexible. But what UE assumes should be known to gNB. Otherwise the gNB is not assured to send PDCCH since it has no knowledge whether UE performs skipping or not. In this sense, the proposal is much clear. I am not sure my explanation is enough. Perhaps we can try the following if many companies think it is also OK. “-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can terminates PDCCH skipping (i.e., PDCCH skipping is not activated).”
To Nokia
· As Nokia suggest to remove “and at the first slot after the last OFDM symbol”, I add [] for it so that companies have more time to consider. 
· For the case “skipping is triggered after UE has sent the last symbol of PUCCH (e.g. with FDD)”, if SR and PDCCH(indicating skipping) are in the same slot, the MTK’s proposed [and at the first slot] can solve your proposed issues, which in my understanding means the skipping will be terminated. So I think it is not needed to ‘or if a UE received a DCI format indicating skipping PDCCH monitoring for a duration when SR is pending in a serving cell’
To Qualcomm
· I understand RAN2 may have an additional agreement regarding terminating PDCCH skipping within the the whole CG/group. We can discuss further once it is settled.
not support: CATT

[High]P2-1b (v2)- RACH and skipping
	Down-select one of the following alternatives and captured in the TS38.213. 

· Alt 1: If a UE is skipping PDCCH monitoring for a duration [and at the first slot] after a symbol overlapping with a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE shall terminate the skipping of PDCCH monitoring.
[Editor Note: this Alternative assumes the skipping is terminated ]
· Alt 2: The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
[Editor Note: this Alternative assumes the skipping will be resumed ]
· Alt 3: If a UE is skipping PDCCH monitoring for a duration, [and at the first slot] after the last OFDM symbol of a random access preamble transmission in a RACH occasion, the UE terminates PDCCH skipping.
[Editor Note: this Alternative assumes the skipping is terminated and described it in RAN1 spec perspective]



Some responses to companies’ comments
To MTK: 
· adopt a similar structure as P2-1a as suggested by MTK
To OPPO
· Accept the proposal as Alt 2. The difference between Alt 1 and 2 is whether UE can continue PDCCH skipping after SR pending. 
To Qualcomm
· Adding proposal 3 to address Qualcomm’s proposal. Which seems to be more relevant from RAN1’s perspective.

	Company
	Comments

	Nordic
	We prefer Alt 3,  assuming here that after PRACH a UE would not be able to receive more skipping until resumes monitoring for non-fall-back DCI formats.

	Panasonic
	We are okay with P2-1a(v2).
For P2-1b(v2), we think Alt 3 is okay, which uses similar wording with 1a. For Alt 1, we may also support if the UE behaviour is exactly same with Alt 3. This is our current understanding. If it is not the case, kindly please clarify the difference.

	ZTE,Sanechips
	OK for P2-1a(v2).
For P2-1b(v2), either Alt 1 or Alt 2 is OK. Alt 3 is different from the agreements in RAN2. According to TS38.213, the ra-ResponseWindow or msgB-ResponseWindow does not start at the first slot after the last OFDM symbol of a random access preamble transmission. Therefore, we don’t support Alt 3.
	38.213 8.2A	Random access response - Type-2 random access procedure
In response to a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, a UE attempts to detect a DCI format 1_0 with CRC scrambled by a corresponding MsgB-RNTI during a window controlled by higher layers [11, TS 38.321]. The window starts at the first symbol of the earliest CORESET the UE is configured to receive PDCCH for Type1-PDCCH CSS set, as defined in clause 10.1, that is at least one symbol, after the last symbol of the PUSCH occasion corresponding to the PRACH transmission, where the symbol duration corresponds to the SCS for Type1-PDCCH CSS set. If  or , as defined in [4, TS 38.211], is not zero, the window starts after an additional  msec where  is defined in [4, TS 38.211] and  is provided by K-Mac or  if K-Mac is not provided. The length of the window in number of slots, based on the SCS for Type1-PDCCH CSS set, is provided by msgB-ResponseWindow.
....




	Xiaomi
	Thanks FL for the response for P2-1a, but we still think the current P2-1a(v2) does not clearly include the case when SR is suspending and then UE receive a PDCCH skipping indication.
We suggest to have the two cases clearly reflected in the proposal as the following:
1， If the UE is skipping PDCCH monitoring for a duration [and at the first slot] after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminates PDCCH skipping (i.e., PDCCH skipping is not activated).
2， if UE has suspending SR and UE receive a PDCCH skipping indication，PDCCH skipping is not activated.
For P2-1b(v2),
We support Alt2.Alt 2 has the best wording among the three alternatives, it can include both cases that PDCCH skipping indication is received before or after SR/msg 1/msgA transmission. and if companies do not want to resume PDCCH skipping, we can also accept to change it to:
· Alt 2: The skipping of PDCCH monitoring does not applied is terminated or not activated during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
And we also think Alt 1’s wording is unclear, does that mean, during a ra-ResponseWindow or msgB-ResponseWindow, if a PDCCH skipping indication is received, then the PDCCH skipping can be applied for one symbol, and after the one symbol, PDCCH skipping is terminated? 

	OPPO
	We are okay with P2-1a(v2).
For P2-1b(v2), we think Alt 2 is the natrual choices with less specification impact.

	Nokia2
	For P2-1a (v2); for Qualcomm proposal to network to omit sending skipping indication in slot after possible SR resource, depending on the frequency of PUCCH resources that could result rather frequent omissions. Thus our pference would be to also to cover the case when these ‘collide’.  

For P2-1b (v2); we could consider either Alt1 or Alt3. In practical sense, Alt1 and Alt3 seem identical to me, i.e. for CBRA and CFRA PDCCH is monitored in designated search spaces.

	Apple
	OK with the proposal. 
Support Alt 2.  

	CATT
	We are OK to use “terminate” PDCCH skipping for Proposal P2-1a(v2).  However, the wording is not clear.  
For Proposal P2-1b(v2), we prefer 

Our suggestion of P2-1a is as follows, we prefer Alt-2

 
	Agree the following text proposals in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration [and at the first slot] after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminates PDCCH skipping (i.e., PDCCH skipping is not activated) after the last OFDM symbol of a positive SR transmission in PUCCH.




	Qualcomm
	We support P2-1a (v2). For P2-1b (v2), we support Alt 3.



3rd round proposals and comments
For Proposal 2-1a (SR and skipping), it seems one of the major discussion point is as follow,
· Companies (Nokia) think for PUCCH based SR it is possible that NW sends DCI indicating PDCCH skipping in slot overlapping with the PUCCH transmission, thus it could be possible that skipping is triggered after UE has sent the last symbol of PUCCH (e.g. with FDD). Hence, we need to also address the case that SR is pending (as RAN2 indicated)
· (Qualcomm) thinks it is up to gNB to send a PDCCH skipping indication with some delay. That is, the gNB may refrain from transmitting a DCI format indicating PDCCH skipping to a UE in a DL slot right before or right after a UL slot with a SR resource, where the UE could transmit a SR. And Nokia thinks this is depending on the frequency of PUCCH resources that could result rather frequent omissions. Thus Nokia’s pference would be to also to cover the case when these ‘collide’.  
· Xiaomi also mentioned to cover both cases when the PDCCH skipping indication is before and after the SR transmission.
To address the issues as discussed by Qualcomm and Nokia, I propose the following changes,  which is also to address the comments by Xiaomi to cover the both cases. Note that I intendedly to write it in physical layer which we have agreed to capture it in RAN1 spec in the last meeting. 
Let me know if there are any further comments.
[High]P2-1a (v3)- SR and skipping
Agree the following text proposals in the TS38.213.
The UE terminates PDCCH skipping in the slot where
· it is the the first slot after the last OFDM symbol of a positive SR transmission in PUCCH and if the UE is skipping PDCCH monitoring for a duration, or
· it is the first slot after the last OFDM symbol of a positive SR transmission in PUCCH and if the UE received a DCI format indicating skipping PDCCH monitoring for a duration which applied in that slot. 


For Proposal 2-1b (RACH and skipping), preference is as follows,
Alt 1, ZTE, Nokia
Alt 2, ZTE, Xiaomi, OPPO, Apple, CATT
Alt 3, Nordic, Panasonic, Nokia, Qualcomm
Considering ZTE and Nokia can also accept other alternatives rather than Alt 1, let’s further narrow down the alternatives between Alt 2 and Alt 3.

[High]P2-1b (v3)- RACH and skipping

Down-select one of the following alternatives and captured in the TS38.213. 

· Alt 1: If a UE is skipping PDCCH monitoring for a duration [and at the first slot] after a symbol overlapping with a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE shall terminate the skipping of PDCCH monitoring.
[Editor Note: this Alternative assumes the skipping is terminated ]
· Alt 2: The skipping of PDCCH monitoring does not applied during the time of ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running.
[Editor Note: this Alternative assumes the skipping will be resumed ]
· Alt 3: If a UE is skipping PDCCH monitoring for a duration, [and at the first slot] after the last OFDM symbol of a random access preamble transmission in a RACH occasion, the UE terminates PDCCH skipping.
[Editor Note: this Alternative assumes the skipping is terminated and described it in RAN1 spec perspective]
	Company
	Comments

	
	

	
	

	
	



Q3-1/2: Confirming the WA of application delay and FFS for minimum applicable scheduling offset
Proposals from contributions
	3-1
	Application delay, whether to confirm WA?
· Modertor: Suggest to include 3-2 for email discussion
	[1,HW, P3]
[3, CATT, P6]
[7, SS, P4]
[14, MTK, P11]
[18, Ericsson, P2]
	

	3-2
	Application delay 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Moderator: Suggest to merge to the discussion on 3-1
	[1,HW, P4]
[3,CATT, P7]
[5, ZTE, P5]
[7, SS, P3]
[12, Nokia, P4]
[14, MTK, P1]
[18, Ericsson, P3]
	[1,HW, P5, TP2]
[5, ZTE, P5]



[1,HW, P5, TP2]

	---------------------------------- Start of Text Proposal 2 for TS 38.213 h10---------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication at the beginning of the earliest slot, 
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when ,
-    that is at least max(K0minOld, Zµ) slots after the slot of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field if minimumSchedulingOffsetK0 is configured for the active DL BWP, where K0minOld is the currently applied K0min value of the active DL BWP and 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.
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field if minimumSchedulingOffsetK0 is not configured for the active DL BWP; otherwise, the UE starts skipping of PDCCH monitoring at the beginning of the first slot that is max(K0minOld, Zµ) slots after the slot of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, where K0minOld is the currently applied K0min value of the active DL BWP and 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.
< Unchanged parts are omitted >
----------------------------End of Text Proposal 2 for TS 38.213 h10-----------------------------------



[5, ZTE, P5]
Proposal 5: Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping,
• UE applies PDCCH skipping on an active BWP of the serving cell at the first slot after the application delay of minimum applicable scheduling offset if a minimum applicable scheduling offset is configured in the BWP,
• otherwise, UE applies PDCCH skipping on the BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching,
• UE applies SSSG switching on an active BWP of the serving cell at the first slot after the application delay of minimum applicable scheduling offset if a minimum applicable scheduling offset is configured in the BWP,
• otherwise, UE applies SSSG switching on the BWP of the serving cell at the first slot that is at least Pswitch symbol after the last OFDM symbol of the PDCCH transmission.
Initial proposals and comments

[High]P3-1/2 (v1) – application delay
Alt-1: 
Confirm the WA and remove FFS for a minimum applicable scheduling offset is configured in the BWP. The following agreement/WA in RAN1#108-E is also applicable when the minimum applicable scheduling offset is configured in the BWP
Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· 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 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running

Alt-2: adopt the following TP in TS38.213
	---------------------------------- Start of Text Proposal 2 for TS 38.213 h10---------------------------------
< Unchanged parts are omitted >
10.4	Search space set group switching and skipping of PDCCH monitoring
< Unchanged parts are omitted >
When the PDCCH monitoring adaptation field indicates to a UE to start PDCCH monitoring according to search space sets with a first group index and stop PDCCH monitoring according to search space sets with a second group index, the UE applies the indication at the beginning of the earliest slot, 
-	at the beginning of a first slot that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when , 
-	at the beginning of a first slot, of a slot group of  slots, that is at least  symbols after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field when ,
-    that is at least max(K0minOld, Zµ) slots after the slot of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field if minimumSchedulingOffsetK0 is configured for the active DL BWP, where K0minOld is the currently applied K0min value of the active DL BWP and 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.
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field if minimumSchedulingOffsetK0 is not configured for the active DL BWP; otherwise, the UE starts skipping of PDCCH monitoring at the beginning of the first slot that is max(K0minOld, Zµ) slots after the slot of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, where K0minOld is the currently applied K0min value of the active DL BWP and 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.
< Unchanged parts are omitted >
----------------------------End of Text Proposal 2 for TS 38.213 h10-----------------------------------



Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	Thanks for moderator’s proposal. 
We support Alt-1 since the application delay for a non-zero minimum application scheduling offset (minK0/minK2) is to accommodate ramping up for PDSCH processing, which is not related to UE processing of PDCCH monitoring. 

	CATT
	We support Alt-1 since the application delay of minimum scheduling offset is for PDSCH processing and irrelavent to PDCCH processing in PDCCH skipping or SSSG switching.  

	OPPO
	We think the PDCCH processing should be taken into account. We prefer alt2 with some simplification.

If configured with K0min, that is at least max(K0minOld, Zµ) slots… think 

Otherwise this doe not apply naturally. We don’t need the last sentences in alt2.


	Xiaomi
	Support Alt-1. We don’t think minimum application scheduling offset (minK0/minK2) is relevant in this issue,

	Vivo
	We support Alt-1. 
1） In Rel-16 cross-slot discussion, it is not assumed that PDCCH processing relaxation is assumed and how much power saving gain can be achieved.
2） If different application delay when minimum scheduling offset (minK0/minK2) is configured is allowed, we might have different application delay for downlink and uplink scheduling (considering different configuration of minK0/minK2). One question for clarification, if a UE received DL and UL grant in a slot, which application delay should be applied? DL grant or UL grant?

	ZTE, Sanechips
	We support Alt-2 with some changes.
The application delay of minimum application scheduling offset is determined due to the increased PDCCH decoding time. Therefore, the PDCCH processing is impacted by the minK0, and the application delay of minimum application scheduling offset should be considered.
In Rel 16, the application delay of minimum application scheduling offset is determined by, , we think the definition of X can be reused. 
Therefore, we suggest to directly use the application delay of minimum application scheduling offset X.


	Nokia
	We prefer Alt1 

	Ericsson1
	OK with Alt 1.

	Nordic
	Alt 1

	Qualcomm
	We support Alt 1.
We are also fine with Alt 2, if the changes for SSSG switching part is maintained and the changes for the PDCCH skipping part is discarded.

	LGE
	Fine with Alt 1. 

	Intel
	Alt-1 considering maintenance phase

	Huawei, HiSilicon
	Alt-2 is preferred and we should keep the similar design principle as that in Rel-16.

Some feedback on vivo’s comments, the reason to introduce minK2 is just considering the PDCCH processing relaxation. So, if we speficy the minimum K2 scheduling offset, we should also specify the similar application delay in PDCCH skipping.

	IDCC
	We prefer Alt 1.



2nd round proposals and comments
Alt-1 (11): MediaTek, CATT, Xiaomi, vivo, Nokia, Ericsson, Nordic, Qualcomm, LGE, Intel, IDCC
Alt-2 (4): OPPO(minor revision), ZTE/Sanechip, Huawei/HiSi
Some reasons for Alt-1
· application delay for a non-zero minimum application scheduling offset (minK0/minK2) is to accommodate ramping up for PDSCH processing, which is not related to UE processing of PDCCH monitoring
· considering maintenance phase
· If different application delay when minimum scheduling offset (minK0/minK2) is configured is allowed, we might have different application delay for downlink and uplink scheduling (considering different configuration of minK0/minK2). One question for clarification, if a UE received DL and UL grant in a slot, which application delay should be applied? DL grant or UL grant?

Some reason for Alt-2
· The application delay of minimum application scheduling offset is determined due to the increased PDCCH decoding time. Therefore, the PDCCH processing is impacted by the minK0, and the application delay of minimum application scheduling offset should be considered.

Considering the major support for Alt 1, it is rcommendeded,
· FL recommendation: 
[High]P3-1/2 (v2) – application delay
	Confirm the WA and remove FFS for a minimum applicable scheduling offset is configured in the BWP. The following agreement/WA in RAN1#108-E is also applicable when the minimum applicable scheduling offset is configured in the BWP
Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· 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 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running





	Company
	Comments

	Nordic 
	Support

	Panasonic
	We support P3-1/2 (v2)

	ZTE,Sanechips
	As we mentioned in 1st round. The PDCCH processing is impacted by the minK0. If UE does not finish decoding a DCI, UE should continue monitoring PDCCH. So, if the application delay does not consider the minK0, the power saving gain of PDCCH skipping/SSSG switching will be reduced or even disappear when PDCCH skipping duration/SSSG switching timer is less than the application delay of minimum applicable scheduling offset. Because when UE finishes decoding the PDCCH monitoring adaptation indication, the PDCCH skipping duration/SSSG switching timer may already ends/expires.
For vivo’s concern, the application delay of minimum application scheduling offset is same regardless of UE received DL or a UL grant.
Therefore, we suggest to consider the application delay of minimum application scheduling offset X.

	Xiaomi
	support

	OPPO
	We prefer Alt2. Alt1 would lead to some unclear switching after DCI indication. Considering both can work and this is quite late stage, we can move forward with FL’s proposal.

	Nokia2
	Support P3-1/2 (v2).

	Apple
	Support 

	CATT
	We support Proposal P3-1/2 (v2)

	Qualcomm
	We support P3-1/2 (v2).


3rd round proposals and comments
· FL recommendation: 

ZTE/Sanechip and OPPO still have interests for Alt 2. FL recommends we agree Alt 1 for the following reasons,
· Although ZTE mentioned in 1st round, the PDCCH processing is impacted by the minK0. If UE does not finish decoding a DCI, UE should continue monitoring PDCCH. But MTK/CATT think the application delay for a non-zero minimum application scheduling offset (minK0/minK2) is to accommodate ramping up for PDSCH processing, which is not related to UE processing of PDCCH monitoring. Also by considering in Rel-16/17, we cannot have a common agreed power model for PDCCH relaxation, the power saving gain of relaxing PDCCH processing cannot be justified at this moment. 
· Considering majority companies support Alt 1

 [High]P3-1/2 (v2) – application delay
	Confirm the WA and remove FFS for a minimum applicable scheduling offset is configured in the BWP. The following agreement/WA in RAN1#108-E is also applicable when the minimum applicable scheduling offset is configured in the BWP
Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· 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 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running




	Company
	Comments

	
	

	
	

	
	




Q3-3: PDCCH skipping interaction with HARQ
Proposals from contributions
	3-3
	Application delay 
Interaction with HARQ
	[1,HW, P5]
[2, SPRD, P1/P2]
[3,CATT, P8]
[5, ZTE, P4]
[10, Apple, P1/P2]
[11, DCM, P2]
[12, Nokia, P6/P7]
[13, LGE, P2]
[14, MTK, P2]
[16, Intel, P3]
[17, InterDigital, P1]
[18, Ericsson, P1]
[19, QC, P8]
	[1,HW, P6, TP3]




[1,HW, P6, TP3]
Proposal 7: Adopt the Text Proposal 3 on the handling of HARQ retransmission.
	---------------------------------- 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 >
When a UE receives
-	a first PDCCH in a first slot that provides a DCI format with a PDCCH monitoring adaptation field having a first value indicating skipping PDCCH monitoring, or indicating start of PDCCH monitoring according to a search space sets with a first group index and stop of PDCCH monitoring according to search space sets with a second group index, for an active DL BWP and 
-	a second PDCCH that provides a DCI format with a PDCCH monitoring adaptation field having a second value indicating skipping PDCCH monitoring, or indicating start of PDCCH monitoring according to search space sets with a first group index and stop of PDCCH monitoring according to search space sets with a second group index different than the first group index, for the active DL BWP where the second PDCCH is received
-	in the first slot if the first value indicates skipping PDCCH monitoring 
-	before a slot that is at least  symbols after the first slot if the first value indicates start of PDCCH monitoring according to search space sets with a first group index
the UE does not expect the second value to be different than the first value.
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 duration the UE monitors PDCCH when the drx-RetransmissionTimerDL of any HARQ process is running. If a PDCCH monitoring adaptation field is received during the 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 3 for TS 38.213-----------------------------------



Initial proposals and comments
Only downlink retransmission timer is started is the downlink PDSCH is not decoded. Regarding to how to handle the skipping, the following three alternatives are considered.
[High]P3-3 (v1) - PDCCH skipping interaction with HARQ
Alt-1: Adopt the following Text Proposal in TS38.213
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 duration the UE monitors PDCCH when the drx-RetransmissionTimerDL of any HARQ process is running, if a PDCCH monitoring adaptation field is received during the duration for skipping PDCCH monitoring, the indication of PDCCH monitoring adaptation field is ignored by the UE.
Alt-2: Adopt the following Text Proposal in TS38.213
If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL, UE should terminate skipping PDCCH monitoring when drx-RetransmissionTimerDL is running.
Alt-3: 
Conclusion: PDCCH skipping interaction with HARQ retransmission is not supported in Rel-17.

Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	We support Alt-3, but, for the sake of progress, may consider Alt-2 as an compromise. 

	CATT
	Alt-3.   We have strong concern on the UE behavior and specification complexity in Alt-1 and Alt-2.  Both Alt-1 and Alt-2 introduce new behavior and are not essential corrections.  

	OPPO
	We are OK with Alt-1, but the text can be simplified as: skipping does not apply for drx-RetransmissionTimerDL is running.

	Xiaomi
	Agree with CATT and support Alt 3.

	Spreadtrum
	For UL, there are some exceptional cases, e.g. SR and RACH, for PDCCH skipping. The power saving gain can be reduced for mobile originated traffic. For DL, the power saving gain should be addressed. And, the skipping duration can be indicated as short as possible to avoid too large latency. Therefore, we slightly prefer Alt.3.

	Vivo
	We prefer Alt-3. Further optimization can be considered in future release. However, if companies still have strong interests, we can compromise Alt 2 as a UE capability.

	ZTE, Sanechips
	We support Alt-3. The latency impact caused by retransmission can be solved by NW implementation. Moreover, monitoring PDCCH when DRX Retransmission timer is running will increase the complexity of UE implementation and cost more power. Therefore, PDCCH skipping interaction with HARQ retransmission is not needed.

	Nokia
	Firstly we would prefer to consider monitoring within both, DL and UL re-TX window 8for the reasons explained in contribution).  We would support alt with following changes:

Alt-2(updated): Adopt the following Text Proposal in TS38.213
If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL or drx-RetransmissionTimerDL, UE should terminate skipping PDCCH monitoring when drx-RetransmissionTimerDL or drx-RetransmissionTimerDL is running.


	Ericsson1
	We are fine with Alt 2 as a compromise. 
We do not prefer Alt 3 as it can increase packet delays, or it can mean reduced opportunity for power savings as NW has to conservatively set the skipping duration.

	Apple
	Fine with Alt 2.
Based on power saving gain evaluation, much higher power saving gain is observed with larger skipping duration. With Alt 3, the larger skipping duration value is unlikely be configured in deployment to ensure proper HARQ operation.   

	Nordic
	Alt 3

	Qualcomm
	We do not understand why only drx-RetransmissionTimerDL is captures in Alt-1. We think both drx-RetransmissionTimerDL and drx-RetransmissionTimerUL should be considered. As we stated in our contribution, the proposal should also be applied to SPS and CG, which are received/transmitted during the indicated PDCCH skip duration. So, to handle retransmission of SPS/CG, both drx-RetransmissionTimerDL and drx-RetransmissionTimerUL should be considered.

	LGE
	For Alt 1, drx-RetransmissionTimerUL should also be considered as Qualcomm mentioned. 

	Intel
	Alt3. This is not essential to support this interaction considering maintenance phase.

	Huawei, HiSilicon
	We have provided some analysis that if the retransmission handling is not considered, UE cannot have mechanism to fallback from the false detected DCI indicating PDCCH skipping. We want a roburst solution, therefore, Alt.3 is not acceptable. 

Technically, we think Alt.1 is better than Alt.2, because Alt.2 lose some opportunities to ski the PDCCH monitoring.  

Some feedback on QC’s question that why Uplink timer is not there. drx-RetransmissionTimerUL shall be triggered regardless PUSCH is decoded correctly or not on gNB. If we include  RetransmissionTimerUL timer is running as the condition not to skip PDCCH monitoring, there will be no power saving benefit when the PDCCH skipping is triggered by UL grant DCI.

	IDCC
	We prefer Alt 2.



2nd round proposals and comments
To Nokia, Qualcomm, LGE,
· As Huawei stated, the reason why only for RetransmissionTimerDL but not RetransmissionTimerUL is because DRX UL retransmission timer will be started after each UL transmission since there is no HARQ-ACK feedback for PUSCH transmission. 

Support (Alt 1 or 2), (10)
· MTK(Alt2, compromise), OPPO(Alt 1), vivo(Alt2, compromise), Nokia, Ericsson, Qualcomm, LGE, Huawei/HiSi(Alt1), IDCC(Alt2), Apple  
· Reason for that
· Alt 3 as it can increase packet delays, or it can mean reduced opportunity for power savings as NW has to conservatively set the skipping duration.
· We have provided some analysis that if the retransmission handling is not considered, UE cannot have mechanism to fallback from the false detected DCI indicating PDCCH skipping.[x3086]

Not support (Alt 3), (8)
· MTK, CATT, Xiaomi, Spreadtrum, vivo, ZTE/Sanechips, Nordic, Intel,
· Reason for that
· Strong concern on the UE behavior and specification complexity in Alt-1 and Alt-2. Both Alt-1 and Alt-2 introduce new behavior and are not essential corrections.
· The latency impact caused by retransmission can be solved by NW implementation. Moreover, monitoring PDCCH when DRX Retransmission timer is running will increase the complexity of UE implementation and cost more power. Therefore, PDCCH skipping interaction with HARQ retransmission is not needed.

· FL recommendation: Considering the companies supporting or not supporting is quite balanced, FL recommends companies to further discussion and comment on the reasons as listed above. It is encouraged companies can make compromise for progressing.

	Company
	Comments

	Nordic
	Based on past discussion, our understanding was that PDCCH skipping is used to mute monitoring between slot of first transmission and slot of first possible retransission. Alt 1/2 does the opposite. 

But we could compromise for Alt 2  

	Spreadtrum
	In the original motivation, PDCCH skipping is used for a short micro sleep for UE. In the short micro sleep, UE cannot monitor PDCCH for HARQ behavior. It is the penality of power saving. It is a disadvantage compared to SSSG switching honestly. We cannot expect PDCCH skipping can solve all use cases. PDCCH skipping used for the short micro sleep is a very usful use case for us. If we expect the perfect solution of HARQ for PDCCH skipping, we will lose the power saving gain. We more expect the power saving gain of PDCCK skipping. Therefore, we support Alt 3.
We can compromise to Alt 2 for UL retransmission case, since the power saving gain of PDCCH skipping seems not optimized for UL, e.g. SR/RACH can terminate PDCCH skipping.

	Panasonic
	We support Alt 3.

	ZTE,Sanechips
	Alt 3 is preferred.
Companies concern about Alt 3 is the latency will be increased. 
Firstly, latency will be increased for most UE power saving techniques. Take CDRX as the example, if a packet arrives outside active time, it will be delayed to next DRX cycle. Moreover, as we mentioned in 1st round, the probability of retransmission can be reduced with proper NW implementation, such lower MCS, short skipping duration, etc. The latency impact of retransmission can be reduced.
Secondly, Alt 1 and Alt 2 don’t solve the UL retransmission impact which will also increase latency. If the latency of UL re-tx can be handled, we believe similar mechanism can be applied to DL transmission.
In addition, if we want to reduce the latency impact for delay sensitivity traffic(e.g., XR), the enhancement can be discussed in corresponding item.

	Xiaomi
	Support Alt 3.
PDCCH skipping indication is transmitted in scheduling DCI, that means if the PDCCH skipping has to interact with retanmission timer, than from our understanding, basically there is no need to specify so many candidate values for PDCCH skipping in spec, because the longest duration is restricted by the time when retanmission timer starts.
As commented before, the latency impact caused by retransmission can be solved by NW implementation, such as lower MCS can be used to avoid retransmission.

	OPPO
	For Alt1, the key is skipping duration is not in effect for retransmission timer running. That is quite straithfoward. If we consider there is no inter action, the behavior is unclear.

	Nokia2
	We are fine to leave the UL re-TX (for CG) handling to RAN2, but would prefer Alt2 for DL.

	CATT
	We only support Alt 3.   Other alternatives are not essential corrections but new function.   

	Qualcomm
	We still want to discuss both drx-RetransmissionTimerDL and drx-RetransmissionTimerUL together in Alt1. 
As a response to Huawei and FL: We understand that some companies are worried about the reduced power saving gain by the drx-RetransmissionTimerUL operation, because there is no HARQ-ACK indication in UL and the UE has to always start the timer. However, when PUSCH decoding is successful, what the UE lose is the power consumption for PDCCH during a single drx-RetransmissionTimerUL duration, which could be much shorter than the entire PDCCH skip duration. Based on TS 38.321, if the UE does not receive any retransmission grant until the expiration of the drx-RetransmissionTimerUL, it will not try to monitor any UL PDCCH for the rest of the skip duration. Therefore, although the power saving gain is somewhat sacrificed compared to the DL case, we think using drx-RetransmissionTimerUL still has a power saving gain.
Also, to repeat our view, we think handling retransmissions of SPS/CG during the skip duration is another important roles of the drx-RetransmissionTimerDL/UL.



3rd round proposals and comments
The two major discussion point is as follows,
· Latency issue if we don’t agree Alt 1 or 2, [ZTE] responsed.
· drx-RetransmissionTimerUL issue (i.e., there is no HARQ-ACK indication in UL and the UE has to always start the timer), [Qualcomm][Nokia] responsed.
· NW implementation to solve retransmission problem, [Xiaomi][ZTE]

· FL recommendation: Considering it is controversial, FL recommends to further comment on the above points (but not limited to these). Or can we take downlink retransmission aspect only as a compromise

[High]P3-3 (v2) - PDCCH skipping interaction with HARQ
Way forward 1:
Alt-1: Adopt the following Text Proposal in TS38.213
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 duration the UE monitors PDCCH when the drx-RetransmissionTimerDL of any HARQ process is running, if a PDCCH monitoring adaptation field is received during the duration for skipping PDCCH monitoring, the indication of PDCCH monitoring adaptation field is ignored by the UE.
Alt-2: Adopt the following Text Proposal in TS38.213
If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL, UE should terminate skipping PDCCH monitoring when drx-RetransmissionTimerDL is running.
Alt-3: 
Conclusion: PDCCH skipping interaction with HARQ retransmission is not supported in Rel-17.
Way forward 2 (Alt 2):
Adopt the following Text Proposal in TS38.213
If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL, UE should terminate skipping PDCCH monitoring when drx-RetransmissionTimerDL is running.
	Company
	Comments

	
	

	
	

	
	




Q3-4: P_Switch values for 480kHz and 960kHz
Proposals from contributions
	3-4
	Application delay, 
P_Switch values for 480kHz and 960kHz not included in the spec
	[12, Nokia, P5]
[15, Nordic, P5]
	[15, Nordic, P5]



[15, Nordic, P5]
Proposal-5: Adopt the following TP for 38.213 sub-clause 10.4  

Table 10.4-1: Minimum value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 [symbols]
	𝝁
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 1 [symbols]
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 2 [symbols]

	0 
	25 
	10

	1 
	25 
	12

	2 
	25 
	22

	3 
	40 
	36

	5 
	160 
	144

	6 
	320 
	288



Initial proposals and comments
[High]P3-4 (v1) – P_Switch values for 480kHz and 960kHz
Adopt the following TP for 38.213 sub-clause 10.4  

Table 10.4-1: Minimum value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 [symbols]
	𝝁
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 1 [symbols]
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 2 [symbols]

	0 
	25 
	10

	1 
	25 
	12

	2 
	25 
	22

	3 
	40 
	36

	5 
	160 
	144

	6 
	320 
	288



Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	While the values look acceptable to us, can Nordic elaborate why 36/144/288 is chosen? 

	CATT
	We are OK with the values

	OPPO
	They are Acceptable to us.

	Xiaomi
	OK with the values

	Vivo
	The proposed value for capability 1 and 2 for u = 3,5,6 doesn’t have much difference. We can also considering the same value for u = 3,5,6 for simplicity.

	ZTE, Sanechips
	Not agree with this proposal. The value of minimum value of Pswitch was determined in 52.6G item, and the following working assumption was made in RAN1 #107-e meeting. We should follow the working assumption, not re-open the discussion.
Working assumption
The following values are adopted as minimum value of  for 120/480/960 kHz
· Support only search space set group switching processing capability 1 with the following values
	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320




	Nokia
	We are OK with the proposal.

	Ericsson1
	We do not support – these new cap2 values are too close to cap1 values. We are not convinced of the additional complexity in implementation/capability signaling. 

	Apple
	Do not support. Cap 1 value was agreed in FR2-2. If FR2-2 agree on Cap 2 value, we can adopt. Otherwise, do not see the need to define it. 

	Nordic
	These times were chosen to provide UE with the similar processing timelines as N2= PDCCH decoding + PUSCH preparation. 

Perhaps 52.6 has mandate to decide \mu=5,6  , but clearly no mandate  to decide \mu=3 😉

But we fine with also having the same values for both capas 

	Qualcomm
	We don’t support the proposal. In the FR2-2 discussion, the values for both capabilities 1 and 2 are discussed in RAN1 #107-e, as noted by ZTE, and captured in the FL’s summary:
	Proposal:
The following values are adopted as minimum value of  for 120/480/960 kHz
· Alt 1: Support two search space set group switching processing apabilities (as in Rel-16)
	
	Minimum  value for
 UE processing capability 1 [symbols]
	Minimum  value for
 UE processing capability 2 [symbols]

	3
	40
	25

	5
	160
	100

	6
	320
	200


· Alt 2: Support ony search space set group switching processing capability 1 with the following values
· Alt 2a
	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	40

	5
	160

	6
	320


· Alt 2b
	
	Minimum  value for
 UE processing capability 1 [symbols]

	3
	25

	5
	100

	6
	200





However, in the end, it was captured as a WA to support only capability 1 for FR2-2. Thus, we don’t think it is necessary to reopen the discussion in the power saving AI.

	LGE
	As other companies stated, we should follow the WA agreed in 52.6G AI. We don’t need to reopen this issue in the power saving AI. 

	Intel
	Ok with values

	Huawei, HiSilicon
	We prefer to respect the decision in 52.6G AI.



2nd round proposals and comments
Considering the conclusions made in 52.6GHz for u=3,5,6, it is proposed the following,
· FL recommendation: no additional discussion for P3-4.

	Company
	Comments

	Nordic
	Do not understand why UE supporting FR2 should be precluded from supporting faster values in FR1. This does not make any sense. The 3,5,6 values should be then copied to capa 2.



Table 10.4-1: Minimum value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 [symbols]
	𝝁
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 1 [symbols]
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 2 [symbols]

	0 
	25 
	10

	1 
	25 
	12

	2 
	25 
	22

	3 
	40 
	40 

	5 
	160 
	160 

	6 
	320 
	320 







	Panasonic
	Agree.

	ZTE,Sanechips
	Agree

	Apple
	Agree

	CATT
	OK



3rd round proposals and comments
· FL recommendation: 
Reponse to Nordic: considering the UE processing capability is reported per band, so for u =3,5,6, it seems not necessary to copy/paste the same value for cap1 and cap2. So no further discussion is needed.

	Company
	Comments

	
	

	
	

	
	




Q4: SSSG timer reset WA
Proposals from contributions
	4
	SSSG timer: whether to confirm the WA?
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI

	[3, CATT, P4]
[4, vivo, P2]
[11, DCM, P1]
[12, Nokia, P1]
[14, MTK, P9]
[19, QC, P7]
	[3, CATT, P5, TP2]



Initial proposals and comments
[High]P4 (v1)- SSSG timer reset WA
Confirm the following working assumption, and no specification impact is needed.
Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0

Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	We support to confirm the working assumption. Additional RNTI(s) is not deemed necessary to include. It is more essential to close this issue without additional change.

	CATT
	The timer is used to prevent the concatenated effects of missing PDCCH monitoring by  incorrect SSS used when UE does not receive SSSG swiching indication due to miss-detection of DCI.  If UE receives DCI scrambled by RNTI other than C-RNTI/CS-RNTI/MCS-C-RNTI, it implies that the SSSG command had been received by UE.  Thus, the timer of SSSG switching should be reset if UE receives DCI scrambled by all RNTIs in type 3 PDCCH-CSS, which includes C-RNTI/CS-RNTI/MCS-C-RNTI/INT-RNTI/SFI-RNTI/TPC-PUSCH-RNTI/TPC-PUCCH-RNTI/TPC-SRS-RNTI/CI-RNTI/SP-CSI-RNTI.   

	OPPO
	Confirm the working assumption without further mechanism.

	Xiaomi
	Share the same view as CATT, we don’t think it is necessary to restrict to C-RNTI/CS-RNTI/MCS-C-RNTI.

	Vivo
	C-RNTI/CS-RNTI/MCS-C-RNTI is related to UE-specific data transmission whichwe think it is enough. We prefere to confirm the WA.

	ZTE, Sanechips
	Agree to confirm the working assumption.

	Nokia
	We also support to confirm the working assumption. As discussed earlier, it is not preferable to add another RNTI’s e.g. for GC-PDCCH for the timer behaviour.

	Ericsson1
	OK to confirm the WA.  

	Nordic 
	We OK to confirm

	Qualcomm
	We are okay to confirm the WA.

	LGE
	Fine to confirm the WA.

	Intel
	Fine to confirm WA

	Huawei, HiSilicon
	Fine to confirm WA

	Apple
	OK to confirm 



2nd round proposals and comments
Confirm the WA (12): 
· MediaTek, OPPO, vivo, ZTE/Sanechips, Nokia, Ericsson, Nordic, Qualcomm, LGE, Intel, Huawei/HiSi, Apple
Not confirm the WA (2): 
· CATT, Xiaomi

The reason for not support confirming WA is as follows,
· The timer is used to prevent the concatenated effects of missing PDCCH monitoring by incorrect SSS used when UE does not receive SSSG swiching indication due to miss-detection of DCI.  If UE receives DCI scrambled by RNTI other than C-RNTI/CS-RNTI/MCS-C-RNTI, it implies that the SSSG command had been received by UE.  Thus, the timer of SSSG switching should be reset if UE receives DCI scrambled by all RNTIs in type 3 PDCCH-CSS, which includes C-RNTI/CS-RNTI/MCS-C-RNTI/INT-RNTI/SFI-RNTI/TPC-PUSCH-RNTI/TPC-PUCCH-RNTI/TPC-SRS-RNTI/CI-RNTI/SP-CSI-RNTI. (CATT)

· FL recommendation: And majority companies think the WA can be confirmed. Companies are encouraged to address CATT’s comment for further clarification and move forward. 

[High]P4 (v1)- SSSG timer reset WA
	Confirm the following working assumption, and no specification impact is needed.
Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0




	Company
	Comments

	Nordic 
	SSSG timer is here to return UE  to mode of low-frequency monitoring, if no re-tx is scheduled to UE.  The misdetected DCI can be handled by proper gNB configuration of SSSGs, and thus not an essential correction.      

	Panasonic
	We support to confirm the WA.

	ZTE, Sanechips
	OK to confirm the working assumption.

	Nokia2
	Support P4 (v1).

	CATT
	If we confirm the working assumption, the UE might be forced to switch back to default SSSG#0 even it has received other RNTI.  We don’t agree with the proposal.  




3rd round proposals and comments
· FL recommendation: CATT’s missind DCI issue seems to be addressed by Nordic. It is recommended to agree the Proposal 4 (v1) 

	Company
	Comments

	
	

	
	

	
	




Q9: Skipping duration and active time
Proposals from contributions
	9
	The following is discussed this meeting and is not converged.
[High] Proposal 7-3a (v1):
         The PDCCH skipping applies only in active time
         Down-select from the following options:
         Option 1a: the PDCCH skipping duration is considered irrespective the slot(s) are in active time or not,
         Option 1b: PDCCH skipping is terminated when UE enters outside active time

	[1,HW, P12]
[3, CATT, P3]
[4, vivo, P5]
[5, ZTE, P3]
[10, Apple, P3]
[13, Nokia, P10]
[13, LGE, P3]
[14, MTK, P4]
[15, Nordic, P4]
[16, Intel, P2]
[18, Ericsson, P4]
[19, QC, P6]
	[13, Nokia, P11]
[14, MTK, P5]
[15, Nordic, P4]
[4, vivo, P5]
[18, Ericsson, P4]




[13, Nokia, P11]

Proposal: Agree either that PDCCH skipping duration expires upon expiry of inactivity timer (drx-InactivityTimer) or that PDCCH skipping duration timer is decremented independently of C-DRX Active time.
Proposal: If it is agreed that PDCCH skipping duration expires upon expiry of inactivity timer (drx-InactivityTimer), adopt following TP to Section 10.4 of TS38.213:
	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted]
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
The duration for PDCCH monitoring skipping expires when drx-InactivityTimer expires [11, TS 38.321].



[14, MTK, P5]


Proposal 5: Adopt the following TP to Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. The UE terminates skipping of PDCCH monitoring whenever any of the following condition holds [11, TS 38.321]:
· RAR window/MsgB window/contention resolution timer is started
· SR is pending
· Outside Active Time of a DRX group configured for the serving cell

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 an active DL BWP of a serving cell and the timer is running, the UE

<Unchanged parts are omitted>



[15, Nordic, P4]
Proposal-4: Adopt the following “blue addition” for TP in 38.213 sub-clause 10.4
	A UE cancels PDCCH monitoring skipping, if any, and starts PDCCH monitoring at the beginning of a first slot or slot group that is after the last transmitted symbol of PRACH preamble, last transmitted symbol of PUCCH containing Scheduling request or slot where DRX inactivity timer expires. 





[4, vivo, P5]

Proposal 5: Agree the following conclusions and capture it in the TS38.213
The PDCCH skipping duration is considered irrespective the slot(s) are in active time or not.

[18, Ericsson, P4]

Proposal 4	Select from below alternatives for application of PDCCH skipping duration outside active time
a. Alt1: 
PDCCH skipping is applied for active time overlapping the indicated skipping duration. PDCCH skipping duration decrements by slot irrespective it is in active time or not.
b. Alt 2:
When DCI format 2_6 is configured,  PDCCH skipping is stopped when UE goes into DRX (i.e. into outside active time). 
When DCI format 2_6 is not configured, PDCCH skipping is applied for active time overlapping the indicated skipping duration and PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.
Initial proposals and comments
[High]P9 (v1)- skipping duration
Down-select from the following alternatives:
· Alt 1: The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.
· Alt 2: PDCCH skipping is terminated when UE goes into outside active time.
· Alt 3: 
· When DCI format 2_6 is configured, PDCCH skipping is terminated when UE goes into outside active time. 
· When DCI format 2_6 is not configured, PDCCH skipping is applied for active time overlapping the indicated skipping duration and PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.
Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	We support Alt 2 since Alt 1 and Alt 3 are somehow to duplicate the functionality of DCI format 2_6 (i.e., skipping DRX on-duration), which is not necessary/essential.

	CATT
	Alt 2.   We don’t think Alt 1 and Alt 3 are within the scope of WID.  

	OPPO
	We prefer alt 1. 

	Xiaomi
	Prefer Alt 1. PDCCH skipping is a more dynamic indication than DRX(W/o DCI 2-6), and should be prioritized. It is not necessary and even have negative impact on UE power saving to terminate PDCCH skipping timer outside active time.

	Vivo
	We prefer Alt 1. Counting PDCCH skipping duration should be purely physical layer procedure and we don’t think it is nessasary/enefit to be linked to MAC procedure. 

	ZTE, Sanechips
	Alt 1. 
DRX is performed in MAC layer, and the PDCCH skipping technique is performed in physical layer. It is preferred that these two procedures are operated without close dependency. 

	Nokia
	We would prefer alt 2 for it’s simplicity, but Alt 1 can also be considered. We don’t support Alt 3.

	Ericsson1
	We would be OK with Alt 1 or Alt 3. We do not support Alt 2. 

	Nordic 
	Alt 2 is our preference 

	Qualcomm
	We support Alt 1. We agree with Vivo and ZTE’s view.

	LGE
	We support Alt 2.

	Intel
	Alt2. What is significance/usefulness of allowing decremeting PDCCH skipping duration outside DRX active time, when it is already agreed that skipping applies to active time only. 

	Huawei, HiSilicon
	We support Alt1. Share similar view with vivo.

	IDCC
	We prefer Alt 1.

	Apple
	Alt 1



2nd round proposals and comments
Alt-1 (9):, OPPO, vivo, ZTE/Sanechips, Nokia(compromise), Ericsson, Qualcomm, Huawei/HiSi, IDCC, Apple
Reason for that
· Counting PDCCH skipping duration should be purely physical layer procedure and we don’t think it is nessasary/I to be linked to MAC procedure.
· DRX is performed in MAC layer, and the PDCCH skipping technique is performed in physical layer. It is preferred that these two procedures are operated without close dependency

Alt-2 (6): CATT, Nokia, Nordic, LGE, Intel, MTK
Reason for that
· Alt 1 and Alt 3 are somehow to duplicate the functionality of DCI format 2_6 (i.e., skipping DRX on-duration), which is not necessary/essential.
· Prefer alt 2 for it’s simplicity
· We don’t think Alt 1 and Alt 3 are within the scope of WID.

Alt-3 (1): Ericsson
· Seems to be a compromise for Alt 1 and 2. When DCP is configured, Alt 2; when DCP is not configured, Alt 1.
· FL recommendation: Considering the companies supporting Alt 1and supporting Alt 2 is quite balanced, FL recommends companies to further discussion and comment on the reasons as listed above. It is encouraged companies can make compromise for progressing.

	Company
	Comments

	Nordic 
	Also in legacy, when going outside active time, MAC stops PDCCH monitoringin PHY. We do not see any issue here, MAC can cancel PDCCH skipping as well.  

	Spreadtrum
	We also support Alt-2. PDCCH skipping is in short time scale (we have expressed the similar view in Q3-3). How can gNB predict the non arrival of packet in long time duration, e.g. across C-DRX cycles? Indeed, it is easier for gNB to predict the arrival or non arrival of packe for a given UE just before a C-DRX cycle, e.g. the timing to create content of DCI format 2_6 before the C-DRX. If gNB can predict the packet pattern with side information, e.g. in XR, this feature should be discussed and enhanced in XR topic.
We should admit the different use cases for PDCCH skipping and SSSG switching. If they are very alike, specification of them both is somehow wasted. Fortunately, we have differentiated them which is a very proper way in our view.

	Panasonic
	We support Alt-2. Alt 1 and Alt 3 define UE behaviour outside active time, which is out of scope.

	ZTE,Sanechips
	Alt-1. 
(1) Terminating the PDCCH skipping when UE enters outside active time may decrease the power saving gain since one PDCCH skipping indication cannot be valid across DRX cycle regardless of the indicated PDCCH skipping duration. 
(2) Compared with Alt2/3, Alt-1 is the simplest solution which doesn’t need interaction between MAC and PHY layer.

	Xiaomi
	We support Alt1(It seems we are missed for the first round statistics)

	OPPO
	The Alt1 is natural interpration of the current spcificaion. Since UE is indicate with a duration, this duration does not impacted by if there is DRX active time or inactive one. So the Alt1 is already there.

	Nokia2
	In my understanding we would already have interaction between MAC and PHY in this context as DCP monitoring (in Type3-CSS) is not skipped outside Active time. I.e. skipping behaviour is already conditioned by inactivity timer. Thus, we think Alt-2 would be actually simplest. 


	Apple
	We also think Alt 1 is current specification. 
Alt 2 has additional specification impact. If we can not agree on Alt 2, by default it is Alt 1. 

	CATT
	Alt-2:  The DRX configuration is for MAC to control the PDCCH monitoring when drx-OnDurationTimer is running, which is Active time.   The PDCCH skipping is to skip PDCCH monitoring when UE is to monitor PDCCH monitoring by MAC protocol.   Alt-1 and 3 are not within the scope of WID.   

	Qualcomm
	We support Alt1, because it’s the simplest – we think interaction between different timer-based operations should be avoided if possible. Also, with Alt1, since the skip duration can be up to 100 ms, it can straddle over multiple DRX cycle (i.e., when DRX cycle is configured to be short). When DCP is not configured/supported, this will provide additional power saving gain.



3rd round proposals and comments
Update of the supporting list as follows,
Alt-1 (9):, OPPO, vivo, ZTE/Sanechips, Nokia(compromise), Ericsson, Qualcomm, Huawei/HiSi, IDCC, Apple
Alt-2 (8): CATT, Nokia, Nordic, LGE, Intel, MTK, Panasonic, Spreadtrum

Hence it is quite balanced from both alternatives. 
· Some companies don’t want to allow PDCCH skipping can across multiple DRX cycles and being restricted in active time (Although Alt-1 also restrict the PDCCH skipping in active time but the duration counted is irrespective of the active time or not). But it might be useful for skip multiple short DRX cycles when shortDRX is configured. 
· Also as stated by MTK/ Spreadtrum/Ericsson, Alt 1 and Alt 3 are somehow to duplicate the functionality of DCI format 2_6 (i.e., skipping DRX on-duration).  
To procced and as a compromise, FL provide the following way forward 1 (Alt 3) and way forward 2

[High]P9 (v2)- skipping duration
Way forward 1
· When DCI format 2_6 is configured, PDCCH skipping is terminated when UE goes into outside active time. 
· When DCI format 2_6 is not configured, PDCCH skipping is applied for active time overlapping the indicated skipping duration and PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.

Way forward 2
Down-select from the following alternatives:
· Alt 1: The PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.
· Alt 2: PDCCH skipping is terminated when UE goes into outside active time.

	Company
	Comments

	
	

	
	

	
	




[bookmark: _Q1:_PDCCH_Skipping_for_skipping_C-RNTI/]Q1: PDCCH Skipping for skipping C-RNTI/... in Type 0/0A/1/2 CSS
Proposals from contributions

	1
	PDCCH Skipping for skipping C-RNTI/... in Type 0/0A/1/2 CSS
	[1,HW, P1]
[4, vivo, P1]
[5, ZTE, P1]
[7, SS, Conclusion 1]
[9, Pana, P1/P2]
[13, LGE, P1]
[19, QC, P5]
	[1, HW, P2]
[7, SS, TP1]



[1, HW, P2]
	-------------------------------------Start of Text Proposal 1 for TS 38.213 h10------------------------
< 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,
-	if the UE is not provided PDCCHSkippingDurationList; or,
-	if the UE is provided PDCCHSkippingDurationList and the slot is not overlapping with a duration, where the UE is indicated skipping PDCCH monitoring.
< 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 an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmission, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of 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 by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the 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
< 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 an active DL BWP of a serving cell and, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmissions, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 2 bits. 
If the set of durations includes one value and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a ‘00’ value for the bits 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 bits 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, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-	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 by the UE according to Type3-PDCCH CSS sets or USS sets on active DL BWP of the the serving cell
-	a ‘00’ value for the bits 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 bits 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, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-	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 1 for TS 38.213 h10--------------------------



[7, SS, TP1]
Proposed TP #1 for TS 38.213
	10.4	Search space set group switching and skipping of PDCCH monitoring
============================= Unchanged Text Omitted ===============================
A UE can be provided ·a set of durations by PDCCHSkippingDurationList for PDCCH monitoring in Type3-PDCCH CSS set or USS set on a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17, a DCI format 0_1, and/or DCI format 1_1, and/or DCI format 0_2, and/or DCI format 1_2 that schedules a PUSCH transmission or a PDSCH reception can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
============================= Unchanged Text Omitted ===============================



Initial proposals and comments
[Medium] P1 (v1) – PDCCH Skipping for skipping C-RNTI/… in Type 0/0A/1/2 CSS
· 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.
Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	MediaTek
	We object P1 since, in maintenance stage, it is not expected to expand the scope of existing PDCCH skipping design which has no significant technical issue identified.

	CATT
	We don’t agree the proposal.   This is a new function and not an essential correction during the CR stage.  

	OPPO
	This is not agreed in earlier meeting. We should focus in essential correction.

	Xiaomi
	We are flexible on this issue and would like to discuss if we have time. Our initial thinking is, if UE still has to decode DCI scrambled by other RNTIs in Type 0/0A/1/2 CSS, only probidening DCI scrambled by C-RNTI, the MCS-C-RNTI, or the CS-RNTI in Type 0/0A/1/2 CSS would not save much power.

	Vivo
	We would like to see clear use cases/enefit, otherwise we think it is not nessary to correct.

	ZTE, Sanechips
	Agree the proposal. Skipping monitoring of DCI scrambled by C-RNTI, MCS-C-RNTI, or the CS-RNTI is helpful to achieve more power saving gain. 

	Nokia
	We don’t support extending the skipping to other CSS.

	Nordic
	This is non essential correction with very limited benefit, we do not support. 

	Qualcomm
	We support the proposal. As we stated in our contribution, the issue is related to a more fundamental issue, whether the skipping is applied per SS set-basis or per RNTI-basis. We think the latter is better. As also argured by other companies ([3], [4]), some RNTIs, particularly in Type3 CSS, should not be affected by PDCCH skipping – SL-RNTI, SL-CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI, AI-RNTI, PS-RNTI, etc. Thus, instead of saying that “PDCCH skipping is applied to USS and Type3 CSS, except some RNTIs”, we think it is better to say that “PDCCH skipping is applied to a certain set of RNTIs, in any CSS and USS”. The “certain set of RNTIs” definitely includes C-RNTI, MCS-C-RNTI, and CS-RNTI, and a lot of others, including INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, etc.

	LGE
	We support the proposal. It can be helpful for more power saving gain. 

	Intel
	Seems not essential to support in maintenance phase

	Huawei, HiSilicon
	We support P1.
As stated in our contribution, according to TS 38.331, CONNECTED UE shall monitor P-RNTI in any paging occasion. Since the gNB does not know the exact PO that a connected UE would monitor, 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. With that in mind, if we don’t specify PDCCH skipping for Type 0/0A/1/2 CSS, the claimed power saving gain of PDCCH skipping during the evaluation phase shall be impacted.



2nd round proposals and comments
Support PDCCH skipping more than type3 CSS and USS: 
· ZTE/Sanechips, Qualcomm, LGE, Huawei/HiSi (4)
· Reason for support
· Skipping monitoring of DCI scrambled by C-RNTI, MCS-C-RNTI, or the CS-RNTI is helpful to achieve more power saving gain.
· The issue is related to a more fundamental issue, whether the skipping is applied per SS set-basis or per RNTI-basis. We think the latter is better. As also argured by other companies ([3], [4]), some RNTIs, particularly in Type3 CSS, should not be affected by PDCCH skipping – SL-RNTI, SL-CS-RNTI, G-RNTI, G-CS-RNTI, MCCH-RNTI, AI-RNTI, PS-RNTI, etc. Thus, instead of saying that “PDCCH skipping is applied to USS and Type3 CSS, except some RNTIs”, we think it is better to say that “PDCCH skipping is applied to a certain set of RNTIs, in any CSS and USS”. The “certain set of RNTIs” definitely includes C-RNTI, MCS-C-RNTI, and CS-RNTI, and a lot of others, including INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, etc.
· According to TS 38.331, CONNECTED UE shall monitor P-RNTI in any paging occasion. Since the gNB does not know the exact PO that a connected UE would monitor, 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. With that in mind, if we don’t specify PDCCH skipping for Type 0/0A/1/2 CSS, the claimed power saving gain of PDCCH skipping during the evaluation phase shall be impacted.

Do not support PDCCH skipping more than type3 CSS and USS: 
· MediaTek, CATT, vivo, Nokia, Nordic, Intel (6)
· Reason for support
· Maintenance stage, it is not expected to expand the scope.
· This is a new function and not an essential correction during the CR stage
· would like to see clear use cases/enefit

· FL recommendation: 
FL recommends companies to continue comment on the reasons listed above in order to find a way to converge.

	Company
	Comments

	Nordic 
	TS 38.331 says 

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. 

ETWS or CMAS capable UEs in
RRC_CONNECTED shall monitor for indication about PWS notification in any paging occasion at least once every
defaultPagingCycle if the UE is provided with common search space, including pagingSearchSpace, searchSpaceSIB1
and searchSpaceOtherSystemInformation, on the active BWP to monitor paging.

modificationPeriodCoeff
Actual modification period, expressed in number of radio frames m = modificationPeriodCoeff * defaultPagingCycle, see clause 5.2.2.2.2. n2 corresponds to value 2, n4
corresponds to value 4, and so on.

This is means that if paging cycle is 1.28s then UE is required to monitor P-RNTI  one arbitrary PO at most once 1.28s. Still not clear to us how power saving gain is impacted  




 

	Panasonic
	We do not support. The power saving gain is marginal and not essential. 

	ZTE, Sanechips
	We also noticed that there are some other RNTIs in Type-3 CSS, for example, G-RNTI. Instead of one-by-one checking whether the RNTIs in Type-3 CSS can be skipping or the potential impact, we prefer to specifying PDCCH skipping for the RNTIs of concerns, i.e., C-RNTI. Therefore, we prefer the original proposal.

	OPPO
	Seems not even power saving gain can be shown. 

	Nokia2
	We don’t see it necessary to extend the skipping to other CSS.

	CATT
	We don’t see the power saving gain with skipping in other CSS.  The complexity is high.  Companies supporting extending PDCCH skipping to other CSS should justify it with signification gain of power saving.   

	Qualcomm
	We still support the proposal. We agree that the additional power gain would be marginal. But, this is not a matter of power saving gain, but a matter of how efficiently capture/describe PDCCH skipping in RAN1 spec in a unified and succinct mammer, as we commented in the first round. 



3rd round proposals and comments
· FL recommendation: 

One of the most controversial point is how does the UE monitoring paging, 
· Huawei/HiSi pointed out according to TS 38.331, CONNECTED UE shall monitor P-RNTI in any paging occasion. Since the gNB does not know the exact PO that a connected UE would monitor, 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. With that in mind, if we don’t specify PDCCH skipping for Type 0/0A/1/2 CSS, the claimed power saving gain of PDCCH skipping during the evaluation phase shall be impacted.
· While Nordic has different understanding, if paging cycle is 1.28s then UE is required to monitor P-RNTI one arbitrary PO at most once 1.28s.
It seems the UE behavior is not consistent from different vendors.
Secondly, Qualcomm thinks, instead of saying that “PDCCH skipping is applied to USS and Type3 CSS, except some RNTIs”, we think it is better to say that “PDCCH skipping is applied to a certain set of RNTIs, in any CSS and USS”.
FL recommends companies to further elaborate of the above points.
	Company
	Comments

	
	

	
	

	
	





2nd priority issues
The following issues are second priority and the description/comments are for information
Q6-1: PDCCH monitoring adaptation and BWP switching simultaneously
Proposals from contributions
	6-1
	In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
	[1,HW, P9]
[5, ZTE, P6]
[6, Xiaomi, P1]
[14, MTK, P7]
	[14, MTK, P8]



[14, MTK, P8]
Proposal 8: Adopt the following text proposal as a new paragraph in the end of Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

After active BWP change triggered by BWP timer expiration, UE applies the default PDCCH monitoring behavior and resets every SSSG timer according to the related configuration in the target BWP, if available. If UE is indicated to change active BWP and PDCCH monitoring behavior at the same time, the UE
•	applies the indicated PDCCH monitoring behavior according to the configuration in the target BWP after the active BWP change
•	counts the SSSG timer or PDCCH skipping duration after the active BWP change

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.

<Unchanged parts are omitted>



[1,HW, P9]
Proposal 9: In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
· If PDCCH skipping is indicated, the 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.
Initial proposals and comments
[Medium] P6-1 (v1) - PDCCH monitoring adaptation and BWP switching simultaneously
If UE is indicated to change active BWP and PDCCH monitoring behavior at the same time, the UE
•	applies the indicated PDCCH monitoring behavior according to the configuration in the target BWP after the active BWP change
Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	CATT
	This is a corner case and should not be addressed in the specification.  

	OPPO
	We think this can be discussed. In our proposal, we consider cover the sourcing PDCCH adaptation to target BWP. (Which is in our answer to Q6-2)
At least the behavor should be clarified, otherwise spec is incomplete.

	ZTE, Sanechips
	Agree with the proposal.

	Nokia
	We would be fine to agree that the target BWP configuration should be followed.

	Nordic
	Not really seeing need to activate PDCCH skipping after DCI-based BWP change, we prefer to have SSG#0 and no skipping after BWP switch as default behaviour. Then we do not need to discuss seperatelly, how to deal with application delays and how to deal with RRC-based BWP switch  




Q6-2: PDCCH monitoring adaptation and the expiration of bwp-InactivityTimer
Proposals from contributions
	6-2
	If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration, what is the default behavior on the new active BWP
	[1,HW, P8]
[5, ZTE, P7]
[6, Xiaomi, P1]
[8, OPPO, P1]
[14, MTK, P6]
	[8, OPPO, TP1]
[14, MTK, P8]



[8, OPPO, TP1]

Proposal 1: RAN1 specification clarify the time unit applied for different BWPs. RAN1 specification defined the first SSSG applied for newly activated BWP.
The text proposals can be captured as:
	------------------------------   TP#1: TS 38.213 -----------------------------------

10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
A skipping duration for PDCCH monitoring is a time based on the SCS configured in the BWP indicating the PDCCH monitoring adaptation. 
For an activated BWPs, UE will start of PDCCH monitoring according to search space sets with group index 0, if configured, before receiving a DCI indicating adaptation of PDCCH monitoring.
*** Unchanged text is omitted ***




[14, MTK, P8]
Proposal 8: Adopt the following text proposal as a new paragraph in the end of Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

After active BWP change triggered by BWP timer expiration, UE applies the default PDCCH monitoring behavior and resets every SSSG timer according to the related configuration in the target BWP, if available. If UE is indicated to change active BWP and PDCCH monitoring behavior at the same time, the UE
•	applies the indicated PDCCH monitoring behavior according to the configuration in the target BWP after the active BWP change
•	counts the SSSG timer or PDCCH skipping duration after the active BWP change

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.

<Unchanged parts are omitted>


Initial proposals and comments
[Medium] P6-2 (v1) - PDCCH monitoring adaptation and BWP switching simultaneously
· After active BWP change triggered by BWP timer expiration, UE applies the default PDCCH monitoring behavior and resets every SSSG timer according to the related configuration in the target BWP, if available.
· Before receiving a DCI indicating adaptation of PDCCH monitoring, UE will start of PDCCH monitoring according to search space sets with group index 0, if configured.
Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	CATT
	This is a corner case and does not need to be discussed.  

	OPPO
	Agree with the proposal.

	ZTE, Sanechips
	OK for the second bullet of the proposal. 
For the first bullet, the ‘default PDCCH monitoring behavior’ is not clear. We propose to update it as below:
After active BWP change triggered by BWP timer expiration, 
			UE does not perform PDCCH skipping before receiving a DCI indicates PDCCH skipping, if only PDCCH skipping duration list is configured in the new BWP.
			UE performs PDCCH monitoring behavior according to search space sets with group index 0, if SSSG list is configured in the new BWP.


	Nokia
	We would be fine to resume normal PDCCH montoring upon BWP timer expiration. Question though that if we fall to the default SSSG (#0) there is no timer, reseting the timer would not seem to be needed/relevant?

	Nordic
	We prefer to apply same as for P6-1.  SSG#0 and no Skipping after BWP change.



Q8: Handling of indication change, need to confirm the WA
Proposals from contributions
	8
	Handling of indication change, need to confirm the WA
	[3, CATT, P10]
[4, vivo, P7]
[14, MTK, P10]
	



Initial proposals and comments
[Medium] P8 (v1)-  WA for indication change
Confirm the following WA and no specification impact is needed.
Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	CATT
	Ok with the confirmed working assumptions

	ZTE, Sanechips
	Ok to confirm the WA

	Nordic 
	OK



Q11: bit length for 480kHz and 960kHz
Proposals from contributions
	11
	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.

	[3, CATT, P9]

	


Initial proposals and comments
[Medium] P11 (v1)- 480kHz and 960kHz
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.

Companies are encouraged to provide comments to the above proposals.
	Company
	Comments

	CATT
	OK to confirm working assumption.

	ZTE, Sanechips
	Ok to confirm the WA

	Nordic 
	OK



Other issues
Provides other suggestions/comments for other issues.
	Company
	Comments

	ZTE, Sanechips
	
As to the following TP, we think it should be needed for clarification. Otherwise, the corresponding subclause is not applicable to R17 PDCCH monitoring adaptation

	TS 38.213
<Unchanged parts are omitted>
10.4	Search space set group switching and skipping of PDCCH monitoring
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList or searchSpaceGroupIdList_r17 for PDCCH monitoring on a serving cell. And a UE can be provided a set of durations by PDCCHSkippingDurationList for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList or searchSpaceGroupIdList_r17 for a search space set, and the UE is not provided PDCCHSkippingDurationList for PDCCH monitoring on a serving cell, the following procedures are not applicable for PDCCH monitoring according to the search space set.
<Unchanged parts are omitted>




	
	




Proposals from companies’ submitted contributions
Contributions from AI 8.7.2
[1]. [bookmark: _Toc529948047]Huawei, HiSilicon
[1]. R1-2203086	Remaining issues on the extensions to Rel-16 DCI-based power saving adaptation for an active BWP	Huawei, HiSilicon
Observation 1: If PDCCH skipping/SSSG switching and BWP switching are indicated simultaneously by the same scheduling DCI, the PDCCH monitoring adaptation field in the DCI indicates the PDCCH monitoring adaptation on the target BWP, which has no specification impact reusing the same as R15 rule in cross-BWP scheduling. 
Proposal 1: 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.
Proposal 2: adopt the TP#1 to capture that monitoring of 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 is skipped during the PDCCH skipping duration. 
	-------------------------------------Start of Text Proposal 1 for TS 38.213 h10------------------------
< 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,
-	if the UE is not provided PDCCHSkippingDurationList; or,
-	if the UE is provided PDCCHSkippingDurationList and the slot is not overlapping with a duration, where the UE is indicated skipping PDCCH monitoring.
< 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 an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmission, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of 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 by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the 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
< 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 an active DL BWP of a serving cell and, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmissions, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 2 bits. 
If the set of durations includes one value and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the serving cell
-	a '00' value for the bits 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 bits 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, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-	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 by the UE according to Type3-PDCCH CSS sets or USS sets on active DL BWP of the the serving cell
-	a '00' value for the bits 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 bits 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, and the UE sets the timer value to the one provided by searchSpaceSwitchTimer-r17
-	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 1 for TS 38.213 h10--------------------------




Proposal 3: confirm the working assumption of application delay of SSSG switching in RAN1#108:
	Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
Note: Pswitch is defined in Table 10.4-1 in TS38.213


Proposal 4: If minimum scheduling offset is configured in the active BWP, the application delay of PDCCH skipping or SSSG switching is at least max (applicable K0min, Z), where K0min is the current applied minimum scheduling offset in the active BWP.
Proposal 5: Adopt the Text Proposal 2 for the application delay of PDCCH monitoring adaptation.
Proposal 6: Adopt the DL retransmission timer in Alt.1 to handle the retransmission of PDCCH skipping, i.e. the UE still performs PDCCH monitoring for HARQ retransmission when drx-RetransmissionTimerDL is running.
Proposal 7: Adopt the Text Proposal 3 on the handling of HARQ retransmission.
Proposal 8: If the active BWP is switched due to expiration of bwp-InactivityTimer before the end of a PDCCH skipping duration, the default behavior on the new active BWP is 
· UE starts monitoring PDCCH according to the configured SS sets if SSSG is not configured on the new active BWP;
·  UE starts monitoring PDCCH according to the SS set(s) associated with SSSG#0 if SSSG is configured on the new active BWP.
Proposal 9: In case of a scheduling DCI indicating PDCCH monitoring adaptation and BWP switching simultaneously, 
· If PDCCH skipping is indicated, the 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 10: If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping in the duration.
Proposal 11: Support SSSG switching to a SSSG with shorter PDCCH monitoring periodicity when RAR window/MsgB window/contention resolution timer is running or at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH .
Proposal 12: Continue counting the PDCCH skipping duration outside active time.

[2]. Spreadtrum Communications
[2]. R1-2203311	Remaining issues on enhancements for power saving adaptation during active time	Spreadtrum Communications
Proposal 1: Rel-17 SSSG switching does not interact with the DRX HARQ-ACK timer or retransmission timer. 
Proposal 2: For UL grant, UE may monitor PDCCH in PDCCH skipping duration during running of DRX HARQ-ACK timer or retransmission timer. 

[3]. CATT
[3]. R1-2203479	Remaining issues of PDCCH monitoring adaptation	CATT
Proposal 1：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 2: The Text Proposal 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 an active DL BWP of a serving cell and, if the UE is not provided searchSpaceGroupIdList-r17 on the active DL BWP of the serving cell, a DCI format 0_1 and a DCI format 0_2 that schedule PUSCH transmission, and a DCI format 1_1 and a DCI format 1_2 that schedule PDSCH receptions can include a PDCCH monitoring adaptation field of 1 bit or of 2 bits. 
If the field has 1 bit and for PDCCH monitoring by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of 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 by the UE according to Type3-PDCCH CSS sets or USS sets on the active DL BWP of the 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 3: PDCCH skipping duration would not be applies to outside active time, i.e. the PDCCH skipping duration would be stopped outside the DRX active time.
Proposal 4: 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 with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI/INT-RNTI/SFI-RNTI/TPC-PUSCH-RNTI/TPC-PUCCH-RNTI/TPC-SRS-RNTI/CI-RNTI/SP-CSI-RNTI.
Proposal 5: 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 an active DL BWP of a serving cell and the timer is running, the UE
-	decrements the timer after a slot of the active DL BWP of the serving cell when the UE does not detect a DCI format in a PDCCH reception in the slot
-	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 with CRC scrambled by C-RNTI/CS-RNTI/MCS-C-RNTI/INT-RNTI/SFI-RNTI/TPC-PUSCH-RNTI/TPC-PUCCH-RNTI/TPC-SRS-RNTI/CI-RNTI/SP-CSI-RNTI.
< Unchanged parts are omitted >
----------------------------------- End of Text Proposal 2 for TS 38.213--------------------------------------------------



Proposal 6: Confirm the working assumption:
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· Note: Pswitch is defined in Table 10.4-1 in TS38.213
Proposal 7: The minimum applicable scheduling offset would not be considered in the application delay for either the SSSG switching or the PDCCH skipping after the monitoring adaptation indication received.
Proposal 8: The PDCCH skipping would not be impacted when DRX Retransmission timer is running.
Proposal 9: Confirm the 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 10: Confirm the Working Assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE dos not expect to receive DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.



[4]. Vivo
[4]. R1-2203520	Remaining issues on DCI-based power saving adaptation in connected mode	vivo
Proposal 1: Type0/0A/1/2-PDCCH CSS monitoring is not impacted by Rel-17 PDCCH monitoring adaptation
Proposal 2: 
Confirm the following working assumption, and no specification impact is needed.
Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0

Proposal 3: Agree the following conclusions and capture it in the TS38.213.
-  If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping (i.e., PDCCH skipping is not activated).
Proposal 4: Agree the following conclusions and capture it in the TS38.213.
If a UE received a DCI format indicating skipping PDCCH monitoring for a duration that overlaps with at least one symbol of a window provided by ra-ResponseWindow or msgB-ResponseWindow or the duration where ra-ContentionResolutionTimer is running which is controlled by higher layers [11, TS 38.321], the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format in response to 
- a PRACH transmission, or
- a transmission of a PRACH and a PUSCH, or to a transmission of only a PRACH if the PRACH preamble is mapped to a valid PUSCH occasion, or
- a PUSCH transmission scheduled by a RAR UL grant

Proposal 5: Agree the following conclusions and capture it in the TS38.213
The PDCCH skipping duration is considered irrespective the slot(s) are in active time or not.

Proposal 6: Agree the following conclusions and capture it in the TS38.213.
If a UE is indicated to skip PDCH for a duration, the UE skips monitoring PDCCH according to Type3-PDCCH CSS sets or USS sets on the serving cell, except for monitoring a DCI format with CRC scrambled by G-RNTI, or G-CS-RNTI, or MCCH-RNTI.

Proposal 7: confirm the following WA and no specification impact is needed.
Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.


[5]. ZTE, Sanechips
[5]. R1-2203596	Remaining issues of PDCCH monitoring adaptation	ZTE, Sanechips
Proposal 1: When the UE is indicated skipping PDCCH monitoring for a duration on a serving cell, the UE skips monitoring of PDCCH candidates for DCI with CRC scrambled by the C-RNTI, the MCS-C-RNTI, or the CS-RNTI in any CSS and USS.
Proposal 2: Adopt the following Text Proposal on PDCCH skipping for SR and RACH procedure
	<Unchanged parts are omitted>
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least  symbols after a first slot where the timer expires.
PDCCH skipping is not applied(i.e., stop PDCCH skipping),
· when UE monitors PDCCH within a ra-ResponseWindow, as described in clause 8.2,
· when UE monitors PDCCH within a MsgB-ResponseWindow, as described in clause 8.2A,
· if contention resolution timer is running [38.321].
If a UE is skipping PDCCH monitoring for a duration and transmits a positive SR in PUCCH, the UE stops PDCCH skipping at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH.
<Unchanged parts are omitted>



Proposal 3: The PDCCH skipping duration is considered irrespective the slot(s) are in active time or not.
Proposal 4: An additional UE behavior is not needed to handle the case of PDCCH skipping interaction with HARQ retransmission.
Proposal 5: Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH skipping,
• UE applies PDCCH skipping on an active BWP of the serving cell at the first slot after the application delay of minimum applicable scheduling offset if a minimum applicable scheduling offset is configured in the BWP,
• otherwise, UE applies PDCCH skipping on the BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH transmission.
Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching,
• UE applies SSSG switching on an active BWP of the serving cell at the first slot after the application delay of minimum applicable scheduling offset if a minimum applicable scheduling offset is configured in the BWP,
• otherwise, UE applies SSSG switching on the BWP of the serving cell at the first slot that is at least Pswitch symbol after the last OFDM symbol of the PDCCH transmission.
Proposal 6: When UE receives a DCI indicating a PDCCH monitoring adaptation and a BWP switching, UE applies the PDCCH monitoring adaptation after BWP switching.
Proposal 7: If the active BWP is switched due to the expiration of bwp-InactivityTimer before the end of the PDCCH skipping duration,
UE does not perform PDCCH skipping before receiving a DCI indicates PDCCH skipping, if only PDCCH skipping duration list is configured in the new BWP.
UE performs PDCCH monitoring behavior according to search space sets with group index 0, if SSSG list is configured in the new BWP.
Proposal 8: The following text proposal is proposed:

	TS 38.213
<Unchanged parts are omitted>
10.4	Search space set group switching and skipping of PDCCH monitoring
A UE can be provided a group index for a respective Type3-PDCCH CSS set or USS set by searchSpaceGroupIdList or searchSpaceGroupIdList_r17 for PDCCH monitoring on a serving cell. And a UE can be provided a set of durations by PDCCHSkippingDurationList for PDCCH monitoring on a serving cell. If the UE is not provided searchSpaceGroupIdList or searchSpaceGroupIdList_r17 for a search space set, and the UE is not provided PDCCHSkippingDurationList for PDCCH monitoring on a serving cell, the following procedures are not applicable for PDCCH monitoring according to the search space set.
<Unchanged parts are omitted>



[6]. Xiaomi
[6]. R1-2203790	Remaining issues on PDCCH monitoring adaptation for power saving	xiaomi
Proposal 1:
For the case that PDCCH monitoring adaptation and BWP switching are indicated in the same DCI, the PDCCH monitoring adaptation can be applied for the new BWP. 
For the case that BWP switching is indicated after PDCCH monitoring adaptation indication, but before the expiration of PDCCH skipping timer or SSSG switching timer, clear the PDCCH monitoring adaptation indication and all the related running timer associated to the original BWP and go back to a default PDCCH monitoring behaviour in the new BWP.

[7]. Samsung
[7]. R1-2203868	Maintenance on DCI-based power saving techniques	Samsung
Conclusion #1:  Monitoring of PDCCH candidates in Type0/0A/1 or 2 PDCCH CSS is not affected by PDCCH monitoring adaptation.
· Adopt proposed TP #1 for TS 38.213

Proposal #1: UE cancels PDCCH skipping adaptation after transmission of a postive SR. 

Proposal #2: UE cancels PDCCH skipping adaptation after transmission of PRACH.

Proposal #3: Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating PDCCH monitoring adaptation, the UE applies PDCCH monitoring adaptation on an active BWP of the serving cell at the first slot that is at least minK0 slots after the PDCCH reception if a minimum applicable scheduling offset is configured
· minK0 is applied minimum applicable scheduling offset for K0

Proposal #4: Confirm the following working assumption
Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.

[8]. OPPO
[8]. R1-2203993	Remaining issues for DCI-based power saving adaptation	OPPO
Proposal 1: RAN1 specification clarify the time unit applied for different BWPs. RAN1 specification defined the first SSSG applied for newly activated BWP.
The text proposals can be captured as:
	------------------------------   TP#1: TS 38.213 -----------------------------------

10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
A skipping duration for PDCCH monitoring is a time based on the SCS configured in the BWP indicating the PDCCH monitoring adaptation. 
For an activated BWPs, UE will start of PDCCH monitoring according to search space sets with group index 0, if configured, before receiving a DCI indicating adaptation of PDCCH monitoring.
*** Unchanged text is omitted ***



In those regards, we prefer to treat RACH procedures and SR procedures differently. For SR, it will terminate both skipping duration and SSSG timer. 
The text proposals can be captured as:
	------------------------------   TP#2: TS 38.213 -----------------------------------

[bookmark: _Toc29917315][bookmark: _Toc29894869][bookmark: _Toc36498189][bookmark: _Toc29899168][bookmark: _Toc45699217][bookmark: _Toc29899586][bookmark: _Toc99993839]10.4	Search space set group switching and skipping of PDCCH monitoring
*** Unchanged text is omitted ***
A UE does not expect to receive in a second slot a PDCCH on an active DL BWP that provides a DCI format indicating skipping PDCCH monitoring, or start of PDCCH monitoring according to search space sets with group index 1 or 2 for the active DL BWP, if the second slot is not at least  symbols after a first slot where the timer expires.
UE’s skipping PDCCH monitoring does not apply for the PDCCH monitoring during RAR window, during MsgB window, or when the contention resolution timer is running.
At the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE terminate the ongoing PDCCH skipping and any running timer triggered by searchSpaceSwitchTimer-r17.
*** Unchanged text is omitted ***



[9]. Panasonic
[9]. R1-2204072	Remaining issues for extensions to Rel-16 DCI-based power saving adaptation during DRX Active Time	Panasonic
Proposal 1: PDCCH skipping is not applied to Type 0/0A/1/2 CSS.
Proposal 2: PDCCH skipping applies to C-RNTI, MCS-C-RNTI and CS-RNTI in Type 3 CSS and USS.
Proposal 3: It needs to be clarified when PDCCH skipping is applied, whether SPS/CG is affected. For simpler UE behavior, active SPS/CG is not affected.
Proposal 4: If the UE is skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE stops PDCCH skipping  (i.e., PDCCH skipping is not activated deactivated).

[10]. Apple
[10]. R1-2204211	Remaining details on enhanced DCI-based power saving adaptation	Apple
Proposal 1: HARQ retransmission should be taken into consideration for PDCCH. 
Proposal 2: UE is expected to perform PDCCH monitoring when drx_RetransmissionTimerDL is running. 
Proposal 3: PDCCH skipping duration can apply to outside active time. No need to cancel the PDCCH skipping when DRX inactive timer expires.  
Proposal 4: Confirm the working assumptions.    

[11]. NTT DOCOMO, INC.
[11]. R1-2204348	Discussion on extension to DCI-based power saving adaptation	NTT DOCOMO, INC.
Proposal 1:  For how to reset SSSG switching timer, Working assumption should be comfirmed.
Proposal 2:  UE should monitor PDCCH when DRX Retransmission timer is running.



[12]. Nokia, Nokia Shanghai Bell
[12]. R1-2204605	Open issues on PDCCH monitoring adaptation for UE power saving	Nokia, Nokia Shanghai Bell
In Section 2 we discuss the looked the timer related behaviour and concluded as follows:
Proposal: Confirm the working assumption in agreement:
	Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0



In Section 3 we considered other open aspects related to the PDCCH monitoring adaptation for certain MO originated behaviours, in light of the RAN2 LS [2], we observe and propose in Section 2.2:
Proposal: Capture following text to TS38.213 Section 10.4:
	If UE has pending SR(s) in a serving cell [14, TS38.321], the UE is not allowed apply PDCCH monitoring skipping in cells belonging to the cell group of the serving cell.



Observation: It could be considered, for simplicity and system robustness that PDCCH skipping is cancelled when RACH procedure is triggered and PDCCH monitoring adaptation field indicating skipping is ignored when ra-ResponseWindow, msgB-ResponseWindow or ra-ContentionResolutionTimer is running.
Observation: In case of BFR via CFRA, PDCCH skipping should not affect the PDCCH monitoring in recovery search space to enable completion of procedure. Also, to enable further beam management actions, UE should resume normal monitoring after BFR.

Proposal: Agree that when RACH procedure is triggered or running, UE should to stop the PDCCH skipping and not apply the skipping if indication is received while RACH procedure is running and adopt following TP to TS38.213 Section 10.4:
	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted].
If random access procedure is initiated as described in Section 8, and UE is skipping the PDCCH monitoring for a duration, the UE shall stop the skipping of PDCCH monitoring. iWhen ra-ResponseWindow, msgB-ResponseWindow or ra-ContentionResolutionTimer is running [14, TS38.321], UE shall ignore the PDCCH monitoring adaptation field in DCI indicating PDCCH monitoring skipping for a duration.



Observation: If it is not acceptable to cancel skipping or ignore skipping indications upon/during RACH procedure, stopping the skipping for the duration of the timers can be considered as per following TP to TS38.213 Section 10.4: 

	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted].
If ra-ResponseWindow, msgB-ResponseWindow or ra-ContentionResolutionTimer is running [14, TS38.321], the UE shall not apply skipping in PDCCH monitoring.



In Section 4, for the application delay we make following proposal:-
Proposal: The SSSG switching delay is not affected by minimum scheduling slot offset restriction.
Proposal: Agree that the supported values for SSSG switching delay, searchSpaceSwitchDelay, for 480kHz and 960kHz, are scaled by factor the supported values for 120kHz. The scaling factor is selected among {[4x and 8x]} or by {[8x and 16x]} for 480kHz and 960kHz respectively.

Observation: New parameter may be needed for Rel-17 SSSG switching delay to differentiate the configuration from Rel-16 SSSG switching delay.

The operation in relation to HARQ feedback and pending UL transmissions is discussed in Section 5 and we observe and propose as follows:-
Proposal: If PDCCH skipping duration overlaps with drx-RetransmissionTimerDL/UL, UE should stop skipping and resume normal PDCCH monitoring for the duration of drx-RetransmissionTimerDL/UL.
Proposal: Clarify the UE behaviour, in case of PDCCH monitoring during the drx-RetransmissionTimerDL/UL during PDCCH skipping duration, is determined by the PDCCH monitoring adaptation indication received in DCI during the re-transmission timer.
To conclude the interaction with C-DRX operation in Section 6 we make following observations and proposals:-
Proposal: As the work item determines the scope to be DRX Active Time, it should be confirmed that Rel-17 PDCCH monitoring adaptation is configured only together with C-DRX.
Proposal: Adopt following TP to Section 10.4 of TS38.213 to reflect the agreement on PDCCH monitoring skipping outside Active Time:
	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted]
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
The PDCCH monitoring skipping can be applied only during Active Time [11, TS 38.321].



Proposal: Agree either that PDCCH skipping duration expires upon expiry of inactivity timer (drx-InactivityTimer) or that PDCCH skipping duration timer is decremented independently of C-DRX Active time.
Proposal: If it is agreed that PDCCH skipping duration expires upon expiry of inactivity timer (drx-InactivityTimer), adopt following TP to Section 10.4 of TS38.213:
	10.4	Search space set group switching and skipping of PDCCH monitoring
[text omitted]
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.
The duration for PDCCH monitoring skipping expires when drx-InactivityTimer expires [11, TS 38.321].




[13]. LG Electronics
[13]. R1-2204621	Remaining issues on DCI-based power saving adaptation during DRX ActiveTime	LG Electronics
Observation 1: Based on TS38.213 and TS38.321, legacy UE monitors PDCCH candidates for a DCI with CRC scrambled by C-RNTI in a Type0/0A/1/2-PDCCH CSS set for a duration.
Observation 2: If monitoring behavior of Observation 1 is applied without modification to a UE indicated to skip for a duration, it will decrease power saving efficiency of monitoring adaptation.
Observation 3: If a UE does not monitor Type0/0A/1/2-PDCCH CSS set, a UE has the opportunities for turning off RF chains which gives benefits of power saving.
Proposal 1: Support that a UE skips monitoring of PDCCH candidates for DCI format 0_0 and DCI format 1_0 with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI in any CSS and USS when UE is indicated skipping PDCCH monitoring for a duration.
Proposal 2: Support that a UE monitor PDCCH for retransmission scheduling while DRX Retransmission timer is running even if a UE is in skipping duration.
Proposal 3: PDCCH monitoring adaptation should be terminated upon expiry of drx-InactivityTimer (or when UE enters outside DRX Active Time).

[14]. MediaTek Inc.
[14]. R1-2204705	Maintenance on DCI-based PDCCH Monitoring Adaptation	MediaTek Inc.
Observation 1: UE power saving gain with non-zero minK0/minK2 is from 1) allowing data processing unit(s) to stay in power saving mode and 2) saving RF reception of PDSCH by knowing no data scheduled earlier, and neither is related to PDCCH monitoring or processing.

Proposal 1: Application delay of R17 PDCCH monitoring adaptation scheme, i.e., SSSG switching or PDCCH skipping triggered by scheduling DCI(s), doesn’t depend on any minimum applicable scheduling offset.

Observation 2: Retransmission handling issue can be avoided by network implementation, e.g., applying lower MCS for the last TB or triggering skipping by a (dummy) UL scheduling after confirming all DL TBs are correctly received by UE. Although either of the above network solutions can be further optimized for reduced system overhead, such optimization can be left to Rel-18.

Proposal 2: No additional UE behavior for retransmission handling is included in Rel-17.

Proposal 3: PDCCH skipping is terminated when the RAR window/MsgB window/contention resolution timer is started or when SR is pending.
· Note: UE can be indicated to perform PDCCH skipping after RACH or SR is handled by network.

Proposal 4: PDCCH skipping is terminated when UE enters outside active time (i.e., Option 1b is supported)
· Note: skipping PDCCH monitoring of DRX on-duration is already achieved by Rel-16 DCI format 2_6

Proposal 5: Adopt the following TP to Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field. The UE terminates skipping of PDCCH monitoring whenever any of the following condition holds [11, TS 38.321]:
· RAR window/MsgB window/contention resolution timer is started
· SR is pending
· Outside Active Time of a DRX group configured for the serving cell

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 an active DL BWP of a serving cell and the timer is running, the UE

<Unchanged parts are omitted>



Proposal 6: After active BWP change triggered by BWP timer expiration, UE applies the default PDCCH monitoring behavior and resets every SSSG timer according to the related configuration in the target BWP, if available

Proposal 7: If UE is indicated to change active BWP and PDCCH monitoring behavior at the same time,
· UE applies the indicated PDCCH monitoring behavior according to the configuration in the target BWP after the active BWP change
· UE counts the SSSG timer or PDCCH skipping duration after the active BWP change

Proposal 8: Adopt the following text proposal as a new paragraph in the end of Section 10.4 of TS 38.213:
	<Unchanged parts are omitted>

After active BWP change triggered by BWP timer expiration, UE applies the default PDCCH monitoring behavior and resets every SSSG timer according to the related configuration in the target BWP, if available. If UE is indicated to change active BWP and PDCCH monitoring behavior at the same time, the UE
•	applies the indicated PDCCH monitoring behavior according to the configuration in the target BWP after the active BWP change
•	counts the SSSG timer or PDCCH skipping duration after the active BWP change

When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field.

<Unchanged parts are omitted>



Proposal 9: Confirm the following working assumption:
	Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0




Proposal 10: Confirm the following working assumption:
	Working assumptions:
- When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
- If SSSG timer expires in slot n, the UE does not expect to receive DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.




Proposal 11: Confirm the working assumption without FFS:
	Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213





[15]. Nordic Semiconductor ASA
[15]. R1-2204746	On remaining issues of PDCCH monitoring adaptation	Nordic Semiconductor ASA
Proposal-1: Adopt the following TP in 38.213 sub-clause 10.4
	A UE cancels PDCCH monitoring skipping, if any, and starts PDCCH monitoring at the beginning of a first slot or slot group that is after the last transmitted symbol of PRACH preamble or last transmitted symbol of PUCCH containing Scheduling request.



Proposal-2: Adopt the following TP in 38.213 sub-clause 10.4
	When a UE is provided searchSpaceGroupIdList-R17, the UE resets PDCCH monitoring according to search space sets with group index 0.



Proposal-3: Adopt the following “blue addition” for TP in 38.213 sub-clause 10.4
	When a UE is provided searchSpaceGroupIdList-R17 or when UE transmits PRACH preamble or PUCCH containing Scheduling request, the UE resets PDCCH monitoring according to search space sets with group index 0.



Proposal-4: Adopt the following “blue addition” for TP in 38.213 sub-clause 10.4
	A UE cancels PDCCH monitoring skipping, if any, and starts PDCCH monitoring at the beginning of a first slot or slot group that is after the last transmitted symbol of PRACH preamble, last transmitted symbol of PUCCH containing Scheduling request or slot where DRX inactivity timer expires. 



Proposal-5: Adopt the following TP for 38.213 sub-clause 10.4  

Table 10.4-1: Minimum value of 𝑷𝒔𝒘𝒊𝒕𝒄𝒉 [symbols]
	𝝁
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 1 [symbols]
	Minimum 𝐏𝐬𝐰𝐢𝐭𝐜𝐡 value for
UE processing capability 2 [symbols]

	0 
	25 
	10

	1 
	25 
	12

	2 
	25 
	22

	3 
	40 
	36

	5 
	160 
	144

	6 
	320 
	288




[16]. Intel Corporation
[16]. R1-2204774	Discussion on remaining issues of DCI-based PDCCH monitoring adaptation in active time	Intel Corporation
Observation 1: If PDCCH skipping duration is counted irrespective of active time or outside active time, it may potentially overlap with DRX ON of next DRX cycle, and motivation/benefit of this scenario is not clear.
Observation 2: Natural consequence of PDCCH skipping being applicable to active time “only” implies it should not apply when UE enters outside active time.

Proposal 1: Adopt the following TP in connection to capturing the RAN2 agreements on PDCCH skipping in RAN1 specification.
	10.4 Search space set group switching and skipping of PDCCH monitoring

*** Unchanged text is omitted ***
When the PDCCH monitoring adaptation field indicates to a UE to skip PDCCH monitoring for a duration on the active DL BWP of a serving cell, the UE starts skipping of PDCCH monitoring at the beginning of a first slot that is after the last symbol of the PDCCH reception providing the DCI format with the PDCCH monitoring adaptation field, except during ra-ResponseWindow msgB-ResponseWindow ra-ContentionResolutionTimer or when SR is pending [11, 38.321].


*** Unchanged text is omitted ***




Proposal 2: PDCCH skipping is terminated when UE enters outside active time.
Proposal 3: Interaction between application delay of PDCCH skipping and retransmissions is not supported in Rel-17. 


[17]. InterDigital, Inc.
[17]. R1-2204828	Remaining issues on DCI-based power saving adaptation	InterDigital, Inc.
Proposal 1: 
Case 1: Upon detecting a scheduling DCI format 1-1/1-2 indicating PDCCH skipping (i.e., Beh 1A), the UE performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerDL is running.
Case 2: Upon detecting a scheduling DCI format 0-1/0-2 indicating PDCCH skipping (i.e., Beh 1A), the UE performs PDCCH monitoring (i.e., Beh 1) when drx-RetransmissionTimerUL is running.


[18]. Ericsson
[18]. R1-2204960	Maintenance for Rel-17 UE PS : PDCCH monitoring adaptation	Ericsson
Proposal 1	UE will monitor PDCCH (i.e., PDCCH skipping is cancelled) when DRX Retransmission timer DL is running.
Proposal 2	Confirm that RRC parameter searchSpaceSwitchDelay is used to configure the Pswitch value for Rel-17 SSSG switching.
Proposal 3	For SSSG-switching, minimumSchedulingOffset can be considered as a factor in the SSSG-switching application delay.
Proposal 4	Select from below alternatives for application of PDCCH skipping duration outside active time
c. Alt1: 
PDCCH skipping is applied for active time overlapping the indicated skipping duration. PDCCH skipping duration decrements by slot irrespective it is in active time or not.
d. Alt 2:
When DCI format 2_6 is configured,  PDCCH skipping is stopped when UE goes into DRX (i.e. into outside active time). 
When DCI format 2_6 is not configured, PDCCH skipping is applied for active time overlapping the indicated skipping duration and PDCCH skipping duration decrements by slot irrespective whether UE is in active time or not.

Proposal 5	At the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, UE stops PDCCH skipping  (i.e., PDCCH skipping is not activated).
Proposal 6	UE stops PDCCH skipping during the RAR/MsgB window, and while contention resolution timer is running.


[19]. Qualcomm Incorporated
[19]. R1-2205006	DCI-based power saving adaptation during DRX ActiveTime	Qualcomm Incorporated
Proposal 1: If a UE transmits a positive SR or a Regular BSR during a PDCCH skip duration, the UE cancels PDCCH skipping.
Proposal 2: If a UE transmits a RA preamble for a CFRA or CBRA procedure during a PDCCH skip duration, the UE cancels PDCCH skipping.
Proposal 3: If a positive SR or a Regular BSR transmission cancels PDCCH skipping, the cancellation is applied only to the allowed serving cells (allowedServingCells ) for the logical channel(s) associated with the SR or BSR.
Proposal 4: If a RACH procedure cancels PDCCH skipping, the cancellation is applied only to the SpCell.
Proposal 5: During an indicated PDCCH skip duration, a UE does not monitor any PDCCH candidates for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, or CS-RNTI, in any CSS and USS.
Proposal 6: PDCCH skipping duration is counted irrespective of whether the slots are in DRX Active Time or not.
Proposal 7: During an indicated PDCCH skip duration, PDCCH monitoring activity only for DCI formats with CRC scrambled by C-RNTI, MCS-C-RNTI, CS-RNTI, CI-RNTI, INT-RNTI, SFI-RNTI, SP-CSI-RNTI, TPC-PUCCH-RNTI, TPC-PUSCH-RNTI, TPC-SRS-RNTI, or AI-RNTI in any CSS and USS is impacted.
Proposal 8: During a PDCCH skip duration, the UE will discontinuously monitor PDCCH according to drx-HARQ-RTT-TimerDL/UL and drx-RetransmissionTimerDL/UL.

Summary of the previous agreements
RAN1#102-e
Agreements:
· Reusing power model in TR38.840 for evaluation of DCI-based power saving adaptation schemes.
· Note: company reporting additional power model for missing state or update is not precluded.

Agreements:
· Company should report assumptions used for periodic measurement activities for the Rel-17 DCI-based power saving adaptation evaluation.
· The periodic activities defined in TR38.840 can be reused.
· Measurement for RLM/BFD every C-DRX cycle can be optionally modelled

Agreements:
· The performance metrics described in TR38.840 section 8.2 is reused for power saving evaluation of Rel-17 DCI-based power saving adaptation during ActiveTime.
· The following Rel-15 / 16 features is recommended of the power consumption as reference for baseline. Company can report the feature(s) being used in the baseline.
· DRX
· C-DRX cycle 40msec for VoIP
· 10ms IAT, 8ms On-duration
· Assume max two packets bundled
· C-DRX cycle 160msec for FTP
· Alt 1: 20 msec IAT, 8ms On-duration
· Alt 2: short DRX
· 20 ms [or 40ms as optional] IAT, 8ms On-duration
· 20 ms for short DRX cycle, 4 cycles
· Note: 100 msec IAT, 8ms On-duration can also be used with sufficient justifications that available Rel-15/16 Techniques being used to reduce UE power saving
· DCP for DRX adaptation,
· DCP offset  to DRX ON = 2 ms, other values are not precluded
· Cross-slot scheduling adaptation
· Minimum K0 can be adapted from 0 to 1 for FR1, 0 to [4] for FR2
· BWP switching, including
· MIMO layer adaptation,
· Max # of MIMO layer can be adapted from 4 layer to 2 layer for FR1, 2 layer to 1 layer for FR2
· PDCCH monitoring period adaptation
· PDCCH monitoring period can be adapted from per slot monitoring to X slot monitoring
· X = [2] for FR1 and [8] for FR2
· Bandwidth adaptation
· Bandwidth can be adapted from 100MHz to 20MHz for FR1,FFS for FR2
· Note: 
· BWP transition time type 2 is assumed, BWP transition duration is
· 5 slot @ 30kHz SCS for FR1, 
· 18 slot@120kHz SCS for FR2
· the slot-average power level for BWP transition duration is according to TR38.840
· BWP transition time type 1 can be optional modelled
· BWP switching is Y (ms) after last packet/data burst. 
· Y = [8], other values are not precluded
· Whether BWP switching is modeled depends on the assumed UE capability and evaluated schemes.
· Scell dormancy assumption for CA capable UEs
· FR1 & FR2: SCell dormancy with [160 ms] periodic CSI measurement and reporting
· Other settings
· CA assumption if configured for CA capable UEs
· For FR1, FFS
· For FR2, 4*100MHz can be considered.
· Assumptions for scheduler
· For FR1, no restriction on the beam assumptions being used in each slot
· For FR2, up to each company, e.g., gNB equally schedule the slots for UEs targeting to different beams. 
· Note: the assumptions does not necessary mean to restrict or precluded any implementation. Other assumptions are not precluded and can be reported by companies.
· Company to report the used assumption for the interruption and also power savings impact due to presence/absence of interruptions .

Agreements:
Legacy traffic models in TR38.840 can be considered for Rel-17 DCI-based power saving adaptation evaluation, other traffic models can be optionally modelled and company report which traffic model(s) is used.
Draft LS is approved (with generic RAN2 action), with final LS in R1-2007419.

RAN1#103-e
Agreements:
Observation: 

· Each of the following schemes is individually shown to be beneficial for UE power saving compared to the baseline.
· Dynamically switching search space set
· Dynamically skipping PDCCH monitoring for a certain duration or until next DRX ON
· At least the following Rel-15 and/or Rel-16 power saving solutions have been utilized for baseline,
· For eMBB traffic,
· DRX setting(including using short DRX or long DRX with a short IAT or long IAT), Wake-up signal, Cross-slot scheduling, CA/Scell dormancy, MAC-CE skipping, BWP switching
· For VoIP traffic,
· DRX setting(only long DRX cycle with a short IAT), Wake-up signal,  Cross-slot scheduling, MAC-CE skipping
· For IM traffic,
· DRX setting(long DRX cycle [with a short IAT]), Wake-up signal
· For intensive eMBB traffic,
· DRX setting(including using short DRX or long DRX with a short IAT), Wake-up signal, Cross-slot scheduling, [CA/Scell dormancy], MAC-CE skipping, BWP switching
· Note: intensive eMBB traffic is optional and companies may use FTP model 3 with different packet size and mean data arrival time, e.g., 15ms, 30ms, 50ms or 100ms. 
· Note 1: For Search space switching, switching from 1slot monitoring to 2, 4, 8, 10, 16 or 32 slot with 30kHz SCS (FR1) and 120kHz (FR2) is utilized.
· Note 2: For PDCCH skipping , skipping 2ms, 4ms, 5ms, 8ms, 15ms, 16ms, 32ms,  64ms or to next DRX cycle is utilized
· Note 3: the baseline assumed may vary across companies

Agreements:
· Specify at least one of the following options for Rel-17 dynamic PDCCH adaptation in time-domain for active time,
· Option 1: Search space set group switching,e.g., potential adjustments/enhancements forincluding explicit and implicit search spaceset group switching specified in R16 for NR-U 
· Option 2: PDCCH skipping for a certain duration / DRX cycle
· FFS: which option(s)(e.g. taking into account additional gain of option 1 over option 2, or vice-versa)
· Candidate DCI formats for dynamic PDCCH adaptation include DCI formats 1_1(including scheduling and non-scheduling DCI), 0_1, 1_2, 0_2, 2_0, 2_6.
· Note:
· Companies are encouraged to provide analysis on specification impact, power saving benefit and system impact (e.g., packet latency, system overhead)
· FFS: other schemes are not precluded for further study

RAN1#104-e
Agreements:
· Strive for a common design for DCI based PDCCH monitoring adaptation in active time for an active BWP to support functionalities inclusive of both SSSG switching and PDCCH skipping for a duration. 
· Details FFS

Agreements:
· Further study whether and how to minimize the impact to data scheduling for new transmissions and retransmissions.
· FFS details
· Further study the application delay for PDCCH adaptation indication

Agreements:
For DCI based PDCCH skipping in active time for an active BWP (if supported), the following can be further considered,
· Explicit indication of PDCCH adaptation
· Scheduling DCI
· Format 1_1
· Format 0_1
· Format 0_2/1_2
· Non-scheduling DCI
· Format 2_6 in active time
· Format 2_0
· Format 1_1 (SCell dormancy case 2)
· additional indication mechanism
· By reusing Rel-16 SCell dormancy indication when CA is configured, FFS details
· By reusing Rel-16 cross-slot scheduling indication when R16 cross-slot scheduling is configured, FFS detailds
· DCI dynamically indicates a duration/periodic interval for skipping
· FFS: how to indicate the duration/period interval, e.g., number of slots or skipping current DRX
· PDCCH skipping for a duration indicated by minimum scheduling offset
· Others are not precluded
 
Agreements
· For DCI based SSSG switching in active time for an active BWP (if supported), the following can be further considered,
· Explicit indication of PDCCH adaptation
· Scheduling DCI based
· Format 1_1,
· Format 0_1,
· Format 0_2/1_2
· Format 1_0
· Non-scheduling DCI supported by vivo, Samsung
·  Format 2_6 in active time
· Format 2_0
· Format 1_0
· Format 1_1 (SCell dormancy case 2)
· additional indication mechanism
·  By reusing Rel-16 SCell dormancy indication when CA is configured, FFS details
· By associating Rel-16 cross-slot scheduling indication when R16 cross-slot scheduling is configured, FFS detailds
· DCI dynamically indicates a duration period for the switched SSSG, UE switch back to previous/default SSSG after duration endstimer expried
· Timer-based SSSG switching, including RRC configured a timer, UE switch back after timer expired.
· SSSG activation/deactivation
· FFS: Implicit SSSG switching
· SSSG switching triggered by SR
· SSSG switching triggered by RACH
· Default SSSG that a UE monitors when coming out of DRX to monitor an ON duration.
· FFS: whether/how to support SSSG switching for multiple groups of cell(s).
· FFS: whether/how to support SSSG switching in active time with DCP outside active time
· FFS: whether / how to support more than 2 SSSGs,
· FFS: number of SSSGs
· FFS: a search space set group to emulate PDCCH skipping
· Others are not precluded

Agreements:
· The following alternatives can be considered for DCI based PDCCH monitoring adaptation in active time for an active BWP for power saving
· Alt 1: Enhancement of Rel-16 SSSG switching to support PDCCH monitoring adaptation including skipping for a duration
· Alt 2a: Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and SSSG switching
· Alt 2b: Enhancement of DCI(s) utilized for Rel-16 power saving adaptation for supporting both skipping PDCCH monitoring for a duration and PDCCH monitoring periodicity adaptation
· Others not precluded
RAN1#105-e
Agreement:
· PDCCH schedules data and also indicates PDCCH monitoring adaptation by SSSG switching and PDCCH skipping for a duration is supported.
· At least DCI format(s) 1-1, 0-1, 1-2 and 0-2 can be used for the indication(s)
Agreement:
· At least one of  Alt 1 and Alt 2 is supported, to be decided in RAN1#106,
· Alt 1: Supporting SSSG  switching to emulate PDCCH skipping functionality, 
· Alt 1-1: by an ‘empty’ SSSG which no SS set(s) is configured for the ‘empty’ SSSG, UE does not monitoring PDCCH on the ‘empty’  SSSG,
· Alt1-2: by a ‘dormant SSSG’ which may have associated SS sets, and monitored conditionally (e.g., depending on HARQ NACK or RTT/ReTx timers)
· Alt 2: PDCCH schedules data and also indicates PDCCH monitoring adaptation by PDCCH skipping for a duration is supported.
· FFS details, including
· e.g., joint / separate indication of SSSG switching and PDCCH skipping
· Determination of the duration(s) for PDCCH skipping, e.g., 
· by RRC signaling, 
· by DCI indication
· Implicitly, to the end of C-DRX active time
Agreement:
At least SSSG#0 and SSSG#1 switching is supported for Rel-17 SSSG switching indicated by PDCCH scheduling data and/or timer.
· FFS: support of more than 2 SSSGs

RAN1#106-e
Agreement
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
Agreement
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 configured) 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.
 
Package 2 (Alt 1 and Alt 2)
· If alt 1 is supported,
· supporting SSSG  switching to emulate PDCCH skipping functionality by an ‘empty’ SSSG (i.e. Alt 1-1)or ‘dormant’ SSSG(i.e. Alt 1-2)
· Y bits is configured for scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) indicating SSSG index.
· FFS dynamic indication of initial timer value(s)
· FFS details
· At most [3] SSSGs is supported to be configured.
· Note: including‘empty’ SSSG or ‘dormant’ SSSG
· FFS support of single timer to switch to default SSSG#0  or support of multiple timers between SSSGs
· FFS whether one or more of the following timer(s) is supported for switching between
· Option 1: Non-default SSSG to default SSSG (i.e., SSSG#0)
· Option 2: Non-default SSSG to another non-default SSSG
· Option 3: Default SSSG (i.e., SSSG#0) to non-default SSSG(s)
· FFS: down selection between ‘empty’ SSSG (i.e. Alt 1-1)or ‘dormant’ SSSG(i.e. Alt 1-2)
· FFS: whether ‘empty’ SSSG and ‘dormant’ SSSG, can be looked as a skipping duration and whether to introduce a SSSG state.
· FFS: whether the timer is configured per SSSG, per BWP, or other approaches.
· FFS: whether multiple timer duration(s) can be configured by RRC, and DCI dynamically indicates a timer duration
· FFS: do we need to define default SSSGs and for what purpose?
· Note: description of ‘empty’ SSSG and ‘dormant’ SSSG has been provided in RAN1#105-E
· If alt 2 is supported,
· PDCCH schedules data and also indicates PDCCH monitoring adaptation by PDCCH skipping for a duration is supported.
· Y bits is configured for scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) indicating PDCCH monitoring adaptation (including  SSSG index, and/or PDCCH skipping duration(s))
· Alt 2-1:
· FFS: Determination of the duration for PDCCH skipping, e.g.,
· One skipping duration configured by RRC signaling,
· Multiple candidate values of skipping duration configured by RRC signaling and use DCI to dynamically indicate one of the configured skipping duration
· by specification
· FFS: possible value(s) of the duration
· FFS: joint or separate indication with SSSG switching
· Alt 2-3:
· FFS: whether introduce SSS/SSSG specific skipping indication via e.g. bitmap, codepoint, joint indication with a minimum scheduling offset value
· FFS: whether the skipping duration is configured per SSSG, per BWP, or other approaches.
· FFS: PDCCH skipping indicated by non-scheduling DCI
· FFS: interaction with SSSG switching (when configured), e.g. impact to skipping when SSSG timer expires, which SSSG after PDCCH skipping is monitored, etc.

Agreement 
Package 1 in above agreement is selected.

RAN1#106bis-e
Agreement
Confirm the four working assumptions(extracted from package 1)
Working assumption(extracted from package 1):
Beh 1: PDCCH skipping is not activated
Working assumption(extracted from package 1):
Indication of Beh 1A for current SSSG when two SSSG(s) are configured is supported
Working assumption(extracted from package 1):
At most 3 SSSGs is supported to be configured for PDCCH monitoring adaptation.
Working assumption(extracted from package 1):
Beh 2B: stop monitoring SS sets associated with SSSG#0 and SSSG#1 and monitoring of SS sets associated to SSSG#2.

Agreement 
Scheduling DCIs indicating timer value for a SSSG is not supported.

Agreement
For Beh 1A,
· The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among up to M = {1, 2, 3}multiple RRC configured values by scheduling DCIs indicating PDCCH schedules data
· The bits for indicating PDCCH monitoring adaptation also indicating skipping duration. Details FFS
· The maximum value of M = [2 or 3]
· Note: M = 1 is not precluded.
Agreement
The bit mapping of DCI indication PDCCH monitoring adaptation is as follows,
· For Case 1 (i.e., PDCCH skipping), the following is supported
· 1-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=1
· ‘0’ is Beh 1 and ‘1’ is Beh 1A
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors if M=2 or 3
· ‘00’ is Beh 1
· ‘01’ is Beh 1A with skipping duration 1
· ‘10’ is Beh 1A with skipping duration 2
· ‘11’ is Beh 1A with skipping duration 3 if M=3, reserved if M=2
· 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]
· FFS ‘11’ is Beh 1A
· For Case 4 (i.e., 2 SSSG switching with PDCCH skipping) , the following is supported
· 2-bit in scheduling DCI is supported to indicate PDCCH monitoring adaptation UE behaviors, 
· Indicated UE behaviors are Beh 1A, 2, 2A and FFS whether indicate Beh 1
· FFS details bit mapping
· FFS Timer behavior (e.g., reset timer value) for PDCCH monitoring adaptation indication when Beh 1A is indicated
· FFS: For Case 5 (i.e., 3 SSSG switching and skipping)
· 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 Beh 1A
· FFS Timer behavior (e.g., reset timer value) for PDCCH monitoring adaptation indication when Beh 1A is indicated
· Note: The UE can be configured to be indicated by DCI a value of X slots (i.e., skipping duration) among M RRC configured values by scheduling DCIs indicating PDCCH schedules data
· FFS whether to restrict Skipping duration to be shorter than SSSG initial timer value
· FFS whether the configuration is same or different for DCI format x_1 and DCI format x_2

Agreement (email approval)
-         The value of the SSSG switching timer in slots for monitoring PDCCH in the active DL BWP of the serving cell SSSG#1 and/or SSSG#2 before moving to the default search space group is can be configured as
o    {[1...20,40,60,80,100]} for 15 kHz SCS,
o    {[1...40, 80,100,160,200]} for 30 kHz SCS,
o    {[1...80, 160,200,320,400]} for 60kHz SCS,
o    {[1...160,320,400,640,800]} for 120kHz SCS
 
Agreement (email approval)
-         If the UE monitors PDCCH according to SSSG#1 and the timer expires, the UE starts monitoring PDCCH according to Beh 2.
-         If the UE monitors PDCCH according to SSSG#2 and the timer expires,
o    Alt 1: the UE monitoring PDCCH according to Beh 2
o    Other alternatives are not precluded
-         Timer can be optionally configured.
 
Agreement (email approval)
Select one of the alternatives from the following:
-         Alt 1: Separate RRC configuration for timer value(s) is supported for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 respectively.
-         Alt 2: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per cell.
-         Alt 3: the timer value(s) for switching from SSSG#2 to SSSG#0 and from SSSG#1 to SSSG#0 is common and configured per BWP.
 
Agreement (email approval)
The following application delay for a scheduling DCI based PDCCH monitoring adaptation indication can be considered is as follows,
-         For PDCCH skipping,
o    Option b
o    Option f
o    Option d for downlink grant and Option c for uplink grant
o    Option i
o    Option j
o    Note: down-select between based on the options in RAN1#107-E
-         For SSSG switching,
o    Option a
o    Option d for downlink grant  and Option c for uplink grant
o    Option h
o    Option b
o    Option d for downlink grant and Option g for uplink grant
o    Note: down-select between based on the options in RAN1#107-E
-         The Options a – j is defined as follows,
o    Option a: the application timelines provided in Table 10.4-1 in TS38.213 for search-space group switching for unlicensed band form is reused.
      [image: ] for SCS configuration [image: ], FFS X = 25 or 39
      FFS: [image: ]
o    Option b:  the application delay needed for PDCCH processing for Rel-16 minimum application delay for K0min/K2min indication is reused/extended.
o    Option c: PDCCH monitoring adaptation command applies after PUSCH transmission if triggered by UL DCI
o    Option d: PDCCH monitoring adaptation command applies after HARQ-ACK transmission (or plus some margin for HARQ-ACK decoding).
o    Option e: after successfully decoding TB.
o    Option f:  Application delay should be “ZERO”  for PDCCH monitoring adaptation. PDCCH monitoring adaptation would be applied after UE receive the additional PDCCH monitoring adaptation control signaling bit(s) in DCI
o    Option g:  Application delay(s) are configured via RRC signaling
o    Option h:  Application delay applies after drx-RetransmissionTimerUL expires
o    Option i: Leave up to implementation
o    Option j: UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in DL assignment. If the UE fails to decode the associated PDSCH and transmits a NACK, skipping is canceled in the slots after the NACK transmission. Option g ( application delay configured via RRC signaling) is used for uplink grant. If RRC signaling is not provided, UE applies the skipping immediately (e.g. next symbol/slot) after the UE receives the indication in UL grant.
o    Other options not precluded.
-         FFS reference points for the application delay,
o        e.g., the PDCCH monitoring indication applies at a first slot that is at least [image: ] symbols after the last symbol of the PDCCH, where T is defined as application delay
-         FFS whether the same or different and how application delay for PDCCH monitoring adaptation indicated by DCI and timer expiration
-         FFS non-scheduling DCI if supported

RAN1#107-e
Agreement
The following agreement in RAN1#106-E is updated as follows,
Agreement(extracted from RAN1#106-E)
· At most 2 bit indication in self-scheduling DCIs (i.e., DCI format 1-1/0-1/1-2/0-2) can be specified for triggering the PDCCH monitoring adaptation in a single cell
· FFS: the bit size of the indication is configurable 
· FFS: bit mapping to the PDCCH monitoring behaviour 
· FFS: details of indication of multiple cells case
· A new indication field in scheduling DCI is used for indicating PDCCH monitoring adaptation


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



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

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

Agreement
-            For value X in Beh 1A, candidate skipping values are
o    Up to [100ms] length is supported,
o    The X is configured and indicated in the unit of slot.
o    Working assumption for candidate values for X
o    {1,2,3,…,20,30, 40, 50, 60, 80, 100} for 15 kHz SCS,
o    {1,2,3,…,40, 60, 80, 100, 120,160,200} for 30 kHz SCS,
o    {1,2,3,…,80, 120, 160, 200, 240, 320,400} for 60kHz SCS,
o    {1,2,3,…,160, 240, 320,400, 480, 640,800} for 120kHz SCS
o    FFS: Equal to or longer than the applicable minimum scheduling offset
o    FFS: additional  symbol level / PDCCH monitoring period level skipping duration
RAN1#107bis-e
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.

RAN1#108-e
Working Assumption (Excerpted from RAN#107bis-e)
· 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
-             The 480kHz and 960kHz SCS are also supported for Rel-17 PDCCH monitoring adaptation.

Agreement
· It is up to B52.6GHz to deicide the values for candidate skipping values and SSSG switching initial timer values.



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
-     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;
Note: Same as in existing specifications, specifications allow gNB to configure a search-space set with zero PDCCH candidates.  

Agreement
Answer 1 for R1-2200884 (R2-2201960):
Yes, PDCCH skipping can be applied to C-RNTI(s) and MCS-C-RNTI(s) in at least Type3 PDCCH CSS and USS monitored during RAR/MsgB window for RAR/MsgB reception based on RAN1 agreements till RAN1#107bis-e. 
Agreement
Answer 2 for R1-2200884 (R2-2201960):
RAN1 would discuss and conclude how to capture the above RAN2 agreements in RAN1 specification.
o    It is RAN1 understanding  PDCCH skipping  is not applied to perform PDCCH monitoring during RAR window/MsgB window/contention resolution timer or when SR is pending.
·  FFS: If the UE is indicated skipping PDCCH monitoring for a duration and at the first slot after the last OFDM symbol of a positive SR transmission in PUCCH, the UE can stops PDCCH skipping and monitor PDCCH for UL grant (i.e., PDCCH skipping is not activated ).
Agreement
Answer 4 for R1-2200884 (R2-2201960):
        It is RAN1’s understanding that transmission of CSI/SRS is not affected by PDCCH skipping i.e. CSI/SRS is still transmitted during the skipping duration.
 
[High] Proposal 7-3a (v1):
         The PDCCH skipping applies only in active time
         Down-select from the following options:
         Option 1a: the PDCCH skipping duration is considered irrespective the slot(s) are in active time or not,
         Option 1b: PDCCH skipping is terminated when UE enters outside active time
 
Agreement
         It is RAN1 understanding that for DRX operation, 
· As DCP is monitored only outside active time, it cannot be missed due to PDCCH skipping as skipping applies only in active time.
Note: RAN1 is discussing whether PDCCH skipping duration can apply to outside active time.
 
Agreement
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
· 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 with CRC scrambled by
· Working Assumption: C-RNTI/CS-RNTI/MCS-C-RNTI
· Otherwise, decrease the timer value by one after each slot.
· Note: There is no timer for SSSG switching is running for UE in SSSG#0
 
Agreement
[Draft] LS reply on PDCCH skipping, R1-2202896 is endorsed in principle.

Agreement
Final LS reply on PDCCH skipping, R1-2202905 is endorsed

Working Assumption
· Upon detecting a scheduling DCI format 1-1/1-2/0-1/0-2 indicating SSSG switching (i.e., Beh 2/2A/2B),  
· the UE applies SSSG switching on an active BWP of the serving cell at a first slot that is at least Pswitch symbols after the last symbol of the PDCCH reception
· FFS: a minimum applicable scheduling offset is configured in the BWP
· Note: Pswitch is defined in Table 10.4-1 in TS38.213 
 
Agreement
· 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 
· Alt 1a: the UE applies Beh 1A on an active BWP of the serving cell at the first slot after the last OFDM symbol of the PDCCH reception 
· FFS: a minimum applicable scheduling offset is configured in the BWP
· FFS: whether the UE will monitor PDCCH when DRX Retransmission timer is running


Agreement
-     When the timer expires, the UE monitors PDCCH on the serving cell according to search space sets with group index 0 in a slot 
· no earlier than [application delay] after the slot where timer expires and
· if PDCCH skipping is being applied, no earlier than in slot where PDCCH skipping duration expires.


Working assumptions:
· When the UE receives DCI format 0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication' field in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
· If SSSG timer expires in slot n, the UE does not expect to receive DCI format  0_1 /1_1/0_2/1_2 with a ‘PDCCH monitoring adaptation indication’ field indicating change to another SSSG or skipping for the same active BWP of the scheduling cell before slot n+X of the scheduling cell, where X is the value of the application delay.
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